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COAL AND COAL PRODUCTS 


PROCESSING 
REFER ALSO TO CITATION(S) 46373, 46538 


46148 (ORNL/TM—6386) Fossil Energy Program. Progress 
report for April 1978. McNeese, L.E. (Oak Ridge National Lab., 
Tenn. (USA)). Jun 1978. Contract W-7405-ENG-26. 75p. Dep. 
NTIS, PC A04/MF AOl1. 

This report—the forty-fifth of a series—is a compendium of 
monthly progress reports for the ORNL research and development 
programs that are in support of the increased utilization of coal and 
other fossil fuel alternatives to oil and gas as sources of clean energy. 
The projects reported this month include those for coal conversion 
process development, materials engineering, alkali metal vapor top- 
ping cycles, a coal equipment test program, an AFB coal combustor 
for cogeneration (CCC), engineering and support studies, process 
and program assistance, evironmental assessment studies, magnetic 
beneficiation, and AFBC demonstration plant. 


46149 Automatic monitoring of the height and bulk density of the 
coke cake. Pinchuk, S.I.; Nevoisa, E.G.; Meniovich, B.I. Coke 
Chem., USSR (Engl. Transl.); No. 11, 54-57(1976). 

Translated from Koks Khim.; No. 11, 43-47(1976). 

The bulk density of the coke cake determines its weight, and 
it also corresponds to such coke properties as porosity, lump size and 
strength. It is possible by optimizing the bulk density of the charge 
and achieving a uniform density distribution throughout the coke 
oven to ensure that the coke quality will meet the blast-furnace 
specifications. Thus, the combination of automatic cake height and 
density monitoring at various sections provides information needed 
for controlling and optimizing the processes of charge preparation, 
charging and carbonization. The benefits are maximum volume 
utilization and consistently high coke quality. The development and 
commercial introduction of automatic radioisotope monitoring sys- 
tems would lead to the in-process control of coke cake heights and 
bulk densities, correct optimization of the settings and prompt recti- 
fication of deviations from them. By studying the interactions be- 
tween every relevant variable, it would be possible to program the 
optimum control of charge preparation, charging and carbonization, 
for maximum volume utilization and optimum coke quality. 


46150 DOE's program on synthetic fuels for electric power. 
Neuworth, M.B. (Dept. of Energy, Washington, DC). Trans. Am. 
Nucl. Soc.; 28: 2(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46151 Question of the development of a mathematical model of 
the heating of polydisperse coal in a flow of gas. Pustovoimenko, A.I. 
(State All-Union Inst for the Des of Enterprises of the Byproduct 
Coke Ind, USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 11: No. 
2, 126-130(1977). 

In modern technological schemes for the thermal treatment 
and processing of solid combustible minerals, an important place is 
occupied by processes in which they are heated in a flow of gas. In 
the reported theoretical investigation, the process of heating polydis- 
perse coal in a flow of gas taking the finite value of the thermal 
conductivity of the particles into account has been considered. A 
comparison of the results of calculations of the heating of dispersed 
coal in a medium consisting of combustion products and hydrogen 


has been made. The results of an investigation of the role of the 
effect of the slip of the particles relative to the gas in the process of 
interphase heat exchange are given. 5 refs. 


46152 Optimum width for coke ovens in batteries. Syskov, K.I. 
Coke Chem., USSR (Engl. Transl.); No. 6, 17-23(1976). 

Translated from Koks Khim.; No. 6, 13-19(1976). 

It is concluded that: 1. The width of coke ovens is one of the 
factors that determine coke quality. 2. Accordingly, oven-width 
selection must be based on a study of the effects of charge heating 
rates on the carbonizing process. 3. When the thermal conditions are 
already at the limit of intensity, reducing the oven width is associat- 
ed with an increase in the carbonization rate. This leads to increased 
coke strength and lower lump size, so that it is impossible to evaluate 
the quality change unequivocally on the basis of the current standard 
indices. 4. To obtain unequivocal results in comparisons between 
cokes made in ovens of different widths, one must use indices which 
relate to the stage reached in the carbonizing process as a whole, 
such as the bed permeability coefficient. 5. The vast majority of 
blends carbonized in the Southern and Eastern coking plants are 
deficient in caking capacity and narrower coke ovens tend to pro- 
duce a better coke than wider. 6. For the vast majority of blends 
(very poor caking and low in shrinkage), the standard width for 
future coke ovens can be set at 410 mm. Wider coke ovens (450 mm, 
for instance) will produce a coke of lower quality. It should also be 
noted that narrow coke ovens are less convenient for a variety of 
maintenance operations. 


46153 Environmental protection around carbonization plants. Pri- 
valov, V.E.; Papkov, G.I.; Kagasov, V.M.; Chernichenko, P.M.; 
Bel'chenko, E.M. Coke Chem., USSR (Engl. Transl.); No. 6, 69- 
73(1976). 

Translated from Koks Khim.; No. 6, 53-56(1976). 

An analysis of the causes of atmospheric and water pollution 
by discharges and effluents from coking plants operating their 
normal processes is made. Ways of reducing pollution and eliminat- 
ing toxic discharges are recommended. Coking-plant effluents and 
waste gases are unusual for their contents of toxic substances such as 
phenols, thiocyanates, cyanides, aromatic hydrocarbons, etc. The 
main sources of air pollution are coke-oven charging, coke pushing 
and quenching, and coke-oven heating. The recovery and chemical 
processing departments discharge much less toxic matter to atmo- 
sphere. The Soviet coking plants produce tens of millions of cubic 
meters of effluent every year. Continued planned expansion of the 
coke output will increase the output by about 50 percent. At present, 
only 3-5 percent of the effluent made is still discharged untreated 
into local sewage purification systems; the remainder is used for wet 
coke quenching. This prevents the toxic matter from entering the 
water supplies directly, but is a major source of air pollution. 
Considerable progress has been made in the last five years on the 
practical reduction of environmental pollution levels and the devel- 
opment of methods for effluent disposal, waste utilization, and 
environmental protection. The next step is to make more use of 
known and proven methods, including smokeless charging, dry coke 
cooling, the use of organic wastes as charge additives and raw 
materials for road-tar production, the biochemical purification of 
effluents for use in circulating water systems, and chemical process- 
ing techniques which produce no waste matters. 


CARBONIZATION 
REFER ALSO TO CITATION(S) 46300, 46311, 48351 


46154 Extension of the raw material basis for the coking industry 
based on improvements of the existing technology and on new methods 
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of coke production. Vasilev, Yu.S. Koks, Smola, Gaz; 22: No. 12, 317- 
320(Dec 1977). (In Polish). 

Paper reviews applications of various types of coke. In the 
USSR, research is aimed at the extension of the raw material basis 
for the conventional coking industry (coal crushing, charge predry- 
ing and preheating, increase in coking speed, dry quenching). The 
technology of continuous carbonization to produce formed coke or 
special chars is discussed. (In Polish) 


46155 Developments in extending the range of coals used for 
carbonisation. Mullen, T.C. Min. Technol.; 59: No. 686, 547-553(Dec 
1977). 

This paper discusses —_ in the preparation of coal 
for carbonization in conventional coke ovens. A computer-con- 
trolled coal blending system, and a Coaltek preheating and pipeline 
— installation, are described, and work in various countries on 
stamp charging and briquetting of the charge is mentioned. 


46156 Blast furnace operation using coke obtained at different 
coking temperatures. Butorin, V.I. Koks Khim.; No. 12, 15-17(Dec 
1977). (In Russian). 

The use of coke obtained at elevated temperatures and accel- 
erated carbonization rates can cut the coke rate by 2% per ton of 
iron and raise furnace throughput by 5%. This was confirmed by 
tests at Magnitogorsk Metals involving two cokes, one produced at 
elevated coking temperature and one at reduced temperature. Rais- 
ing temperature and carbonization rate diminished the coarse prod- 
uct yield (plus 60 mm) in favor of the medium fraction (60-40 and 40- 
25 mm), raised coke strength, but reduced its reactivity. There was 
also an increase in apparent and true densities, despite unchanged 
porosity. In the BF tests themselves, the high temperature coke cut 
the coke rate by 6 kg/t iron, whilst when the low temperature coke 
was used the rate rose by 3 kg/t iron. The high temperature coke 
improved the dynamics of the blast furnace so that blast could be 
raised by 59 cu.m/min without affecting the furnace operation. The 
uniform sized coke from the high temperature operation distributed 
itself more evenly in the furnace and gave a steady load across the 
furnace diameter. 


46157 Formed coke in the blast furnace: at home and abroad. 
Privalov, V.E. Koks Khim.; No. 11, 35-41(Nov 1977). 

This paper summarizes information available in the literature 
on blast furnace trials using formed coke. The cokes considered are 
Russian, W. German (Bergbau Forschung, Lurgi and Ancit process- 
es), American (FMC process), French (HBNPC process) and Japa- 
nese (DKS process). In each case comparison is made with a product 
of layer coking. Tables give the properties of the cokes: size, 
strength, technical analysis, reactivity and porosity. A further table 
provides test details: blast furnace volume, throughput, coke rate, 
duration of test and quantity of formed coke used. Comments are 
offered on the results of the tests. 


46158 Economic assessment of blast furnace coke production 
using layer coking. Akhtyrchenko, A.M. Koks Khim.; No. 11, 51- 
55(Nov 1977). (In Russian). 

An assessment is made of the yields obtained using layer 
coking in dinas ovens and in ovens with corundum linings. Several 
variables are considered: addition of gas coals to the charge, preheat- 
ing, dry quenching, and different sizes of ovens. The relation be- 
tween output and numbers of employees is also examined. 


46159 Coal carbonization in India. Nandi, G.C.; Ghosh, A.K. 
(Cent Fuel Res Inst, Dhanbad, India). J. Mines, Met. Fuels; 25: No. 7, 
208-213(Jul 1977). 

Coal carbonization is of great significance to India today, 
especially with regard to iron and steel production on which the 
country’s future development depends greatly. The author looks at 
the two types of coal carbonization: high-temperature and low- 
temperature, and then focuses on the latter which seems to be far 
better suited to the prevailing conditions in India. Estimated coal 
reserves in India are reviewed along with the coal requirements of 
the country’s major industrial sectors. 20 refs. 


46160 Size of coal has decisive effect on tar yield. Sander, W.J. 
Coal, Gold Base Miner. South. Afr.; 25: No. 6, 115, 117, 119, 1210Jun 
1977). 

The results of carbonizing different coals at different tempera- 
tures in a fluidized bed reactor are reported. The coal tar produced 
was of low value because of the dust it contained. The tar yield and 
the amount of pitch in the tar increased with increasing temperature 
of carbonization. The amount of neutral oil decreased with increas- 
ing temperature. The results of the experiment were generally dis- 
couraging with respect to the value of the products obtained but a 
continuous process such as this should have an appreciably higher 
throughput. The kind of coal and its size affected the results signifi- 
cantly. (LTN) 


46161 Calculation of the temperature fields in the convective 
heating of a layer of formed briquets. Kukarkin, A.S.; Mysik, V.F.; 
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Mysik, A.F.; Babanin, B.I.; Kudryashova, N.A. (Kirov Urals Poly- 
tech Inst, USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 11: No. 
2, 131-134(1977). 

A mathematical solution of the problem of convective heating 
of formed briquets as well as by thermal conductivity through a wall 
and the results of calculations of the temperature fields in a moving 
layer of coal briquets in the continuous coking process in a furnace 
with combined heating are given. The influence of the temperature 
of the heating wall on the conditions for coking the coal briquets in 
the calcination zone is analyzed. 5 refs. 


46162 Carbonization of aromatic hydrocarbon. VII. The role of 
active carbonizing species in the catalytic carbonization of pyrene. 
Mochida, I.; Otsuka, K.; Maeda, K.; Takeshita, K. (Kyushu Univ, 
Res Inst of Ind Sci, Fukuoka, Jpn). Carbon; 15: No. 4, 239-241(1977). 

Carbonization of pyrene with naphthelene was studied in the 
presence of aluminum chloride in order to reveal the effects of active 
species on the formation of the needle coke. A certain amount of 
naphthalene was found to help the formation of a needle coke from 
pyrene with aluminum chloride of 0.1 mole ratio which produced a 
mosaic coke without naphthelene. Roles of naphthelene are dis- 
cussed from the aspects of its reactivity in the carbonization reaction. 
6 refs. 


46163 Causes of coke end collapses. Tsypin, A.Z.; Vol'fvskii, 
G.M. Coke Chem., USSR (Engl. Transl.); No. 1, 25-29(1977). 

Translated from Koks Khim.; No. 1, 20-23(1977). 

An account is presented on investigations into the causes of 
coke end collapses, with reference to the effects of the axial tempera- 
ture distribution in the coke cake, the condition of the door lining, 
the bulk density of the charge and the time-temperature variables. 


46164 Coke grader reconstruction with flowsheet improvements. 
Gavaga, V.V. Coke Chem., USSR (Engl. Transl.); No. 1, 30-31(1977). 

Translated from Koks Khim.; No. 1, 24-25(1977). 

Blast-furnace coke specifications are being gradually tight- 
ened, with particular reference to strength and lump size uniformity. 
The required size grades are obtained by mechanical sorting. Experi- 
ence has shown that changes in the coke grading procedure can 
significantly alter the technical-economic performance indices for 
both the coking and the blast-furnace plants. Coke grading is thus a 
matter of the utmost importance. The coke graders built in the 1950s 
and 1960s to Giprokoks specifications no longer meet the coke 
quality requirements. They must be overhauled and improved. One 
bottleneck in the standard system is the omission of reserve convey- 
ors; breakdowns can bring the entire coke grading system and 4- 
battery coke-oven block to a standstill. The capacity for coke 
stockpiling on the wharves is limited. Other faults include an inad- 
equate provision of spare screens and the shortness of some of the 
transporters, which should be replaced by chutes. The coke grading 
flowsheet has been improved, within the limits of the existing 
facilities, to reduce the losses and raise the quality of the blast- 
furnace coke. The system provides greater flexibility and dependabil- 
ity at relatively limited cost. Any item of equipment can be taken off 
stream if it fails, without shutting down the entire system and 
causing delays through the entire 4-battery coke-oven block. 


46165 Thermoanthracites as raw material for the production of 
electrodes and carbon-graphite materials. Skripchenko, G.B.; Eremin, 
I.V.; Ivanov, V.I.; Simkin, A.B. (Inst. of Mineral Fuels, Moscow). 
Khim. Tverd. Topl.; No. 3, 35-42(1977). (In Russian). 

Ways in which thermoanthracites can be used for making 
electrode products are examined. A classification is proposed which 
accounts for the genetic characteristics of anthracites, and the es- 
sence of reflectivity factors is analyzed. Problems in the differential 
utilization of thermoanthracites and modification of thermoanthra- 
cite production technology are examined on the basis of studying 
changes in the structure and properties of low-grade coal and 
anthracites during thermal processing at a broad temperature range. 
2 tables, 5 diagrams, 11 references. 


46166 Theory of coking. Gryaznov, N.S.; Kopeliovich, L.V.; 
i Yu.A. Khim. Tverd. Topl.; No. 3, 104-110(1977). (In Rus- 
sian). 

Concepts are presented on the process of forming coke—a 
macromolecular carbonized product with a rigid stereo-structure. 
The basic reaction of this process is a thermal radical polycondensa- 
tion which is initiated by the thermal break-down of the organic 
matter in the material being converted to coke. A redistribution of 
hydrogen takes place during the break-down which results in the 
formation of intermediate metastable liquid and gaseous products 
which are hydrogen-enriched. The theory of the plastic state of 
coals, their sintering, the structuring and hardening of the organic 
mass, and the appearance of a stress state during the conversion of 
semicoke to coke, is illustrated by specific and functional relation- 
ships on whose basis methods were worked out for solving a number 
of practical problems. | table, 2 diagrams, 21 references. 
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46167 Study of the production of formed furnace fuel by domestic 
methods. Privalov, V.E.; Gavrikov, V.V.; Erkin, L.I.; Nefedov, 
P.Ya.; Taits, E.M.; Grechanichenko, G.M.; Matskevich, D.D.; 
Shchelkunov, F.S. (Ukrainian Carbon-Chemical Inst., Kiev). Khim. 
Tverd. Topl.; No. 3, 111-114(1977). (In Russian). 

An examination is made of the state of the art of producing 
formed metallurgical coke in the USSR and abroad. The advisability 
of using the domestic method of producing coke in industry, as 
confirmed by experimental blast-furnace smelting processes with 100 
percent replacement of laminar coke by formed coke, was demon- 
strated. Recently completed studies at all stages of the process have 
made it possible to increase the productivity of one production line 
and to adjust the engineering project of a principal industrial installa- 
tion for the production of formed metallurgical coke for the Altay 
Coke Chemical Plant, by substantially simplifying the grouping of 
equipment and individual stages of the process. Preliminary techni- 
cal-economic indicators are given for the domestic process of pro- 
ducing formed coke. | table. 


46168 Theory and practice of the efficient utilization of coals for 
producing special types of coke. Makarov, G.N. (Moscow Chemical- 
Technical Inst.). Khim. Tverd. Topl.; No. 3, 115-121(1977). (In Rus- 
sian). 

The quality requirements are listed for cokes utilized in 
various non-blast furnace plants and some research results are pre- 
sented on studies made for the purpose of working out an optimal 
process for producing these kinds of coke in ring furnaces by the 
method utilized at the D. 1. Mendeleev Moscow Chemical-Techno- 
logical Institute. An examination is made of the factors which have 
the greatest influence on the properties of the coke being produced. 
Examples are cited which indicate the possibility of broadly utilizing 
coke from inexpensive coals and those which are not in short supply 
in metallurgical and other processes, and economizing on raw mate- 
rials for the production of blast furnace coke. 2 tables, 35 references. 


46169 Ways of improving the method of producing formed coke. 
Tyutyunnikov, Yu.B.; Speranskaya, G.V.; Fesenko, V.I. (Kharkov 
Engineering-Economics Inst.). Khim. Tverd. Topl.; No. 3, 122- 
126(1977). (In Russian). 

New trends in improving the production process of formed 
coke are examined. The advantages of separately heating the batch 
components and using non-sintering coal as a solid coolant are 
demonstrated. The advantages of heating plastic coal molds by a 
gaseous heat transfer agent with thermo-oxidative pyrolysis of the 
coking products are described. An examination is made of the 
socioeconomic aspects of the problem of producing coke from 
gaseous and non-caking open-mined coals. 1 table, 1 diagram, 11 
references. 


46170 Role of sorption in the sinering of carbon materials. 
Syskov, K.I.; Lapina, N.A.; Ostrovskii, V.S. (Moscow Chemical- 
Technical Inst.). Khim. Tverd. Topl.; No. 3, 133-138(1977). (In Rus- 
sian). 

The physico-chemical processes occurring in carbon materials 
during their caking stage are examined from the viewpoint of the 
sorption interaction of binder components with a filler. The degree 
of carbon material caking might be characterized by the caking 
tendency which represents the ratio of the difference between the 
coke residue from the binding substance in the mixture with a filler, 
and without one, to the magnitude of the coke residue from a pure 
binding substance. A connection was established between the caking 
tendency and the magnitude of the filler's sorptivity and compressive 


strength of the calcined components. 2 tables, 4 diagrams, 14 refer- 
ences. 


46171 Production of high energy fuel: heating coal from brown 
coals of the Kansk-Achinsk Basin. Kirsanov, V.I.; Smirnova, T.S.; 
Krapchin, I.P.; Markina, T.I.; Zverev, D.P. (inst. of Mineral Fuels, 
Moscow). Khim. Tverd. Topl.; No. 3, 139-143(1977). (In Russian). 

The USSR Ministry of the Coal Industry Institute of Mineral 
Fuels has worked out a process for the thermal processing of brown 
coals from the Kansk-Achinsk basin for the purpose of producing 
high energy fuel which is effective for long-distance transportation. 
Experience in the use of testing and industrial pilot units indicates 
the operational reliability of the apparatus and the possibility of an 
automated process. Completed design projects have demonstrated 
the economic effectiveness of the process and the advisability of 
building industrial plants in the Kansk-Achinsk basin to produce 
heating coal. 2 tables, 2 diagrams, 4 references. 


46172 Research and development progress report on thermal 
charge preparation for carbonization. Vasilev, Y.S. Coke Chem., 
USSR (Engl. Transl.); No. 9, 66-67(Sep 1976). 

Indications are that preheating the charge considerably en- 
larges the raw material base available to the coking industry by 
enabling larger amounts of lower rank coal to be included in the 
charge. There is evidence also of considerable improvements in 
mechanical strength of coke obtained from a preheated charge. 
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Yields of foundry coke are increased by 1.5 to 2% when charges are 
preheated and the oven throughput can be raised by 40 to 50% by 
increasing the bulk mass of the charge and reducing the coking 
period. A Giprokoks project involved 150 to 180°C single-stage 
heating or two-stage to 250°C. Preheating is carried out at the end 
of the battery in a small enclosure. A major difficulty arises during 
charging because of dust in the flues. The two Soviet charging 
methods are wagon and blow-lining. In the wagon method, charge is 
drawn off at both ends and gas exhausted from the center hatch. The 
pneumatic method, blow-lining, is still in the experimental stage at 
Donetsk coking plant. 


46173 Some causes of sticking during coke pushing. Bronnikov, 
V.K.; Nazarenko, B.G. Coke Chem., USSR (Engl. Transl.); No. 9, 36- 
37(Sep 1976). 

The need for a higher pushing force, and sometimes even 
drilling out, was occasioned chiefly by variations in the quality of 
the coal charge, generally the moisture, and possibly incomplete 
filling of the coal-charging tower. This must be at least two-thirds 
full if satisfactory charge distribution and oven-filling are to be 
achieved. Another reason for requiring a high pushing force was a 
defective refractory lining of the oven, chiefly in the form of blow- 
holes or displacements in excess of 15 mm. Where the lining was 
destroyed, greater amounts of heat gained access to the coal charge 
with the result that there was a general loss of integrity in the coke 
cake in this region. Attempts to overcome this concentrated chiefly 
on guniting of the defective points. It was also found that there was 
a considerable reduction in pushing force required when the coking 
period was extended by 15 or 30 minutes. 


46174 Influence of blend constitution and caking capacity on 
coke yield, Sheikhet, A.M. Coke Chem., USSR (Engl. Transl.); No. 9, 
27-31(Sep 1976). 

Criteria are discussed for evaluating the composition and 
properties of multi-component coke-oven blends from the viewpoint 
of predicting the coke yield. The current procedure based on volatile 
matter is no longer accurate for the blends now used. Formulae are 
derived for calculating the coke yield from Donbas blends from their 
constitution and caking capacity. 


46175 Mechanical coke conditioning after differing carbonizing 
periods. Muchnik, D.A. (Dneprodzerzhinsk Industrial Inst., USSR); 
Nagornyi, Yu.S.; Dyundikova, T.E.; Shevchenko, A.I.; Shchegolev, 
S.V.; Solov’ev, G.D. Coke Chem., USSR (Engl. Transl.); No. 11, 25- 
28(1976). 

Translated from Koks Khim.; No. 11, 20-23(1976). 

The effects of mechanical conditioning (a series of revolutions 
in a standard micum drum followed by sieving) on coke properties 
are discussed with reference to the carbonizing period, the coke size 
analysis and quality indices M25, M10, shatterability, abradability, 
etc. Maximum and minimum M25 values are invariably found for the 
60 to 80 and 25 to 40 mm size fractions respectively. Mechanical 
conditioning increases the M25 index for every size fraction and 
structural type. If the coke structure is already of uniform size and 
high strength, severe’’ conditions should be applied to shatter the 
largest lumps without substantial abrasion loss. It was concluded that 
mechanical conditioning is cost-effective and justifiable for coke of 
almost any quality; the optimum degree must be determined for each 
individual coke, in the light of its properties, the organization of the 
process, and the price structure of the various grades. 


46176 Collecting-mains tars from coke ovens of different types. 
Kaufman, A.A.; Sukhorukova, E.A.; Grigorov, L.K.; Cherkasov, 
N.Kh.; Kolesnikova, R.Ya.; Kern, A.A.; Stepanov, Yu.V.; Borisov, 
V.I. Coke Chem., USSR (Engl. Transl.); No. 11, 35-37(1976). 

Translated from Koks Khim.; No. 11, 29-31(1976). 

The yield and quality of coal tar depend on many factors, but 
principally on the carbonization temperature cycle and the quality of 
the coke-oven blend. The constructional details of the coke ovens 
are also important. It was found that collecting-mains tars from PK- 
1, PK-42, PK-2K and PK-2KR batteries carbonizing the same coke- 
oven blend under identical temperature conditions differ significant- 
ly in quality. Differences also existed between tars from the pusher- 
and coke-side collecting mains. Procedures have been developed for 
analyzing the tar samples. 


46177 Standardizing the composition of coking-plant effluents. 
Privalov, V.E.; Papkov, G.I.; Sukhomlinov, B.P. Coke Chem., USSR 
(Engl. Transl.); No. 11, 45-47(1976). 

Translated from Koks Khim.; No. 11, 36-38(1976). 

The successful purification of coking-plant effluents depends 
basically on maintaining a steady supply of general effluent and 
keeping the compositions of the mixture and its components con- 
stant. This is possible at any plant, provided normal operating 
conditions are maintained in every department and piece of equip- 
ment. It is impossible to control every factor that influences the 
composition of the general plant effluent; however a statistical 
average composition has been found which can be used as a guide to 





4578 ENERGY RESEARCH ABSTRACTS 


general-effluent compositions in the majority of plants in the South 
and Center. This typical general effluent can be purified biochemi- 
cally with active sludge, provided the concentrations of ammonia, 
thiosulfates, tar and oils are kept within specified limits. 


46178 Prolonging the life of transporter galleries. Kolesni- 
chenko, V.G.; Raskina, Z.M. (Makeevka Civil Engineering Inst., 
USSR). Coke Chem., USSR (Engl. Transl.); No. 11, 51-53(1976). 

Translated from Koks Khim.; No. 11, 41-43(1976). 

By selecting the correct cross-sections for the load-carrying 
members and laying out the gallery structures with reference to the 
sources of corrosion (dust and steam) and the prevailing wind, 
designers can ensure that the finished structures will be durable and 
dependable. Working drawings for the steelwork supporting trans- 
porter galleries should invariably include recommendations on pro- 
tection against corrosion. The popular protective finishes based on 
oil paints are quite short-lived; epoxide-base finishes are more effec- 
tive. Steelwork should be designed so that it can be painted periodi- 
cally without shutdown. 


46179 Formed coke production from coals from various coal- 
fields. Privalov, V.E.; Gavrikov, V.V.; Sheptovitskii, M.S.; Belan, 
Z.G. Coke Chem., USSR (Engl. Transl.); No. 12, 26-29(1976). 
Translated from Koks Khim.; No. 12, 17-20(1976). 
Development work on formed coke production has for some 
years been at the forefront of research, development, and experimen- 
tal design efforts on new ways of making metallurgical fuel, both 
here and in other countries. Interest has been aroused by a number of 
factors, including the gradual deterioration in the coal supply situa- 
tion or the exhaustion of coals suitable for the conventional coking 
process, the need to improve the mechanical strength and size 
analysis of blast-furnace coke arising from the use of higher driving 
rates and larger furnaces, the need to protect the environment from 
pollution, and to make the coking process fully mechanized and 
automated, and the various social aspects (improved working condi- 
tions in pits and coke-oven plants). The Soviet process for making 
formed metallurgical coke from gas and poorly-caking coals satisfies 
all these requirements to the full. Blast-furnace trials in 1972 with 
100 percent formed-coke burdens demonstrated that the new fuel has 
outstanding metallurgical properties and will promote a substantial 
increase in blast-furnace driving rates. Success in the Soviet Union 
has provoked interest from many foreign concerns, and in 1975 
laboratory trials were carried out at UKhIN on the production of 
formed coke by the Soviet process from two coals representing 
American supplies and six representing Japanese. Laboratory test 
data are presented, showing that formed coke can be made from 
foreign coals. The Soviet process can produce high-quality formed 
metallurgical coke from a wide range of foreign coals and blends. 


46180 Brickwork erosion in pitch-coke batteries. Kaloc, M. Coke 
Chem., USSR (Engl. Transl.); No. 12, 30-34(1976). 

Translated from Koks Khim.; No. 12, 20-24(1976). 

Data are presented on the chemical and mineralogical 
changes that take place in pitch-coke oven refractories during their 
life. The extensive chemical changes are brought about by the 
driving forces set up by cation concentration gradients and alkali 
absorption. They lead to changes in mineralogical structure and 
refractoriness and to various degrees of attack and erosion on the 
silica brickwork, which substantially shorten the useful life of pitch- 
coke batteries. 


46181 Planning centralized control in coking plants. Morozov, 
A.A.; Grinevich, A.A.; Karlinskii, V.B.; Makarov, D.I.; Pankrat’ev, 
O.N.; Balanov, V.G. Coke Chem., USSR (Engl. Transl.); No. 12, 55- 
58(1976). 

Translated from Koks Khim.; No. 12, 39-42(1976). 

One of the most pressing problems in industry for some years 
has been the improvement of plant control methods and systems. 
High levels of mechanization and automation, together with im- 
proved and intensified production processes, demand prompter and 
more effective control which cannot be achieved by simply increas- 
ing the labor force. Centralized control is an integral part of the 
general plant control problem. The determining purpose (goal func- 
tion) of centralized control is the need for prompt corrective action 
when difficulties arise in the course of production. Adequate solu- 
tions to the centralized control problem have already been found in 
the power, chemical and petroleum processing industries, and in the 
railroad systems, but the centralized control of basic coking-plant 
processes has not yet achieved the necessary degree of effectiveness. 
The dispatcher services now provided in coking plants fail to meet 
the modern plant control needs, since they are not equipped with the 
necessary data collection and processing hardware. The dispatcher 
control system at the Avdeevka coking plant is put forward as an 
example to illustrate the prerequisites for centralized plant control 
based on telemechanics hardware. A list is provided of the informa- 
tion needed in the central dispatcher office and the methods of data 
transmission, processing, and presentation. The unified telemechan- 
ics system TM-300 provides the necessary hardware. 
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46182 Lightweight refractory brick for temporary walls built 
during coke-oven overhauls. Moroz, M.A.; Kovalenok, P.V. Coke 
Chem., USSR (Engl. Transl.); No. 12, 59-60(1976). 

Translated from Koks Khim.; No. 12, 47(1976). 

Coke-oven walls suffer damage in the course of operations. 
Cracking around the end flues starts after 5-8 years in use, and after 
10-12 years the bricks between adjacent cracks begin to disintegrate 
and collapse. When the end-flue wall reaches a residual thickness of 
40 to 50 mm, it must be rebuilt. There are two alternative proce- 
dures; in one case the coke oven is left empty and a temporary cross- 
wall is built, while in the other the coke oven is charged after 
building the wall. The suggestion was made at the Yasinovka coking 
plant that cross-walls could be built from lightweight brick; a 
thickness of three bricks would suffice from top to bottom of the 
coke oven and the work would be completed in 50 to 55 rain, under 
less arduous conditions. The wall should be faced with a guniting 
mixture of fireclay mortar and “asbozurit,” with 1 percent by 
volume of added sodium silicate. The cross-walls now used at the 
Yasinovka plant are built in blocks cut from perlite ceramic slabs. 
Each block weighs only 2 kg and replaces five standard firebricks 
weighing 15 kg. Two brick layers can build a perlite-block wall in 
just 30 to 35 min. The refractoriness of the cross-walls is limited, and 
they only last long enough to repair one side of the coke oven. 


46183 Ways of improving the production and raising the quality 
of coke made from Kuzbas coals (proceedings of a research and 
development conference). Efimov, S.P.; Strakhov, V.M. Coke Chem., 
USSR (Engl. Transl.); No. 12, 61-66(1976). 

Translated from Koks Khim.; No. 12, 48(1976). 

The Conference held at Novolipetsk in September 1975 to 
discuss the above subject was organized by the Kemerovo Regional 
Board and the coke and chemical section of NTO Chermet. Its 
purpose was to generalize and publicize available information on 
using Kuzbas coals to extend the supplies of coking coals, improve- 
ments in coal preparation and carbonization techniques, improve- 
ments in coke quality, and the development and improvement of the 
procedures used to test and examine coals and coke. 96 delegates 
from 22 organizations and undertakings discussed 58 papers. 


46184 Pechora coals in the service of ferrous metallurgy. Frish- 
berg, V.D.; Kolyshev, N.Ya.; Ptushko, A.I. Coke Chem., USSR 
(Engl. Transl.); No. 10, 1-4(1976). 

Translated from Koks Khim.; No. 10, 1-4(1976). 

The results of tests to determine the blend constitutions for 
various coking plants are described. The properties of Pechora coals 
are considered with reference to development plans for the coalfield. 


46185 Technical standard and quality assessment of metallurgical 
coke with reference to its attestation. Tsynovnikov, A.S.; Filippova, 
A.A.; Plekhanov, V.I.; Ben’yash, ILM. Coke Chem., USSR (Engl. 
Transl.); No. 10, 12-17(1976). 

Translated from Koks Khim.; No. 10, 9-15(1976). 

An account is given of the proposed procedure for assessing 
the quality of metallurgical coke. The benefits of codification of 
coke quality in the writers’ opinion, include: (1) The rapid yet 
reasonably accurate single-valued assessment coke quality. (2) Com- 
parisons between types of coke made by various Soviet coking 
plants, in relation to each other and foreign competitors. (3) The 
analysis of plant performance, with indications on how to seek 
improvements in individual plants and over the entire industry. (4) 
The identification of plants in need of special assistance from the 
planning authorities and Ministry in order to raise product quality 
standards. (5) The provision of a basis for developing attestation 
procedures for other coking-plant products. 


46186 Carbonizing period in relation to coke-oven widths. Mat- 
veeva, G.N.; Butorin, V.I. Coke Chem., USSR (Engl. Transi.); No. 
10, 18-22(1976). 

Translated from Koks Khim.; No. 10, 15-18(1976). 

The relationship between the carbonizing period and the 
width of the coke ovens has been investigated on a computer 
programmed to conform to the heat transfer conditions. 


46187 Heat consumption during carbonization. Shatenshtein, 
V.G. Coke Chem., USSR (Engl. Transl.); No. 10, 23-27(1976). 

Translated from Koks Khim.; No. 10, 18-22(1976). 

It is shown that the heat consumption during carbonization 
cannot bear any significance in relation to the thermal performance 
of the coke ovens. Higher thermal efficiency must be sought by 
exploiting every primary and secondary source of energy. Systems 
and apparatus must be developed which both utilize the secondary 
energy resources and simultaneously improve the processing condi- 
tions. 


46188 Coke made from hydrolysis lignin. Strakhov, V.M.; Ok- 
landnikov, V.P.; Mizin, V.G. Coke Chem., USSR (Engl. Transl.); No. 
10, 28-33(1976). 

Translated from Koks Khim.; No. 10, 23-27(1976). 





OCTOBER 31, 1978 


The physicochemical properties of coke made from hydroly- 
sis lignin (wood waste) are discussed with reference to the effects of 
the direction of heat flow, the finishing temperature, and the carbon- 
izing rate. Coke made from lignin briquettes is similar in properties 
to wood charcoal. A coke production system is described, with data 
to show that lignin coke is a cost-effective reducing agent for 
ferroalloys production. 


46189 Circuit arrangements for coke-oven-gas blowers. Stet- 
senko, E.Ya.; Gusak, N.I. Coke Chem., USSR (Engl. Transl.); No. 10, 
47-49(1976). 

Translated from Koks Khim.; No. 10, 37-38(1976). 

Coke-oven-gas blowers can be connected in various ways, 
which are analyzed to bring out their advantages and disadvantages. 
The alternative operating conditions (gas streams kept separate or 
combined) are quite important from the safety viewpoint. If a blower 
operating in parallel with others should suddenly break down (fail), 
it will slow down, stop, and then start up in the opposite direction, 
invariably causing damage to the machinery. Connection to a 
common manifold is quite dangerous, since the reversal period is 
minimized and the speed in the reverse direction maximized. The 
volume of coke-oven gas exhausted by a system of blowers connect- 
ed in parallel to a common intake manifold is usually regulated by 
adjusting the speed or throughput of one of the blowers and allow- 
ing the rest to run at a constant speed. Regulation by adjusting the 
blower speed is the more economical method. If it cannot be 
adopted, throttling should be applied on the intake side. This is more 
convenient and practical than throttling on the delivery side; it 
provides some reduction in power consumption; and maintains the 
machine in a stable condition by displacing (restricting) the unstable 
zone. The performance characteristics of blowers are affected by 
connection in parallel to a common circuit. If the machines are 
identical and are run at the same speed, their throughputs are 
additive provided their delivery head is lower than the maximum for 
the type; at the maximum head, their combined throughput will be 
less than the simple sum. When blowers connected in parallel have 
differing characteristics or are identical but running at differing 
speeds, their combined characteristics are less than additive, i.e., 
below those of the blower operating at the higher delivery head. 
Connection in parallel can sometimes lead to instability, the external 
effects of which are serious fluctuations in delivery rate and motor 
load. 


46190 Modernization of coke-oven gas blowers. Vilenskii, V.I.; 
Golynkin, A.A.; Belitskii, A.N.; Venzhega, A.G.; Mityushkin, V.G.; 
Petrovskii, V.N.; Porokh, S.L.; Raer, G.A. Coke Chem., USSR 
(Engl. Transl.); No. 10, 50-51(1976). 

Translated from Koks Khim.; No. 10, 39(1976). 

The type 1200-21 and 1200-25 blowers at the Yasinovka 
coking plant have been modernized, to increase their delivery rate 
from 60,000 to 90,000 m*/h and their total head from 3000 to 3600 
mmwg. 


46191 Determining automation levels for electrical drives and 
production processes in coking plants. Pankrat’ev, O.N.; Zaets, S.D.; 
Shelest, L.S. Coke Chem., USSR (Engl. Transl.); No. 10, 52-54(1976). 

Translated from Koks Khim.; No. 10, 40-42(1976). 

A procedure for determining simple mathematical indices for 
the level of automation is described. Results are reported for the 
electrical drives and production processes in three typical coking 
plants. 


46192 Producing heavy tar from acid sludges. Larionov, Yu.A.; 
Papushin, L.L.; Malevich, V.K.; Gurtovnik, P.F. Coke Chem., USSR 
(Engl. Transl.); No. 10, 65-67(1976). 

Translated from Koks Khim.; No. 10, 49-50(1976). 

The Kommunarsk plant has annually dumped 700 tons of acid 
sludge from the ammonium sulfate sections, another 350 tons from 
the crude-benzene rectification shop, etc. The dumps are a source of 
air, soil, and water pollution with toxic matter. The possibility of 
developing a process whereby the dumped material could be con- 
verted to a road-binding compound has been studied. Two com- 
pounds were developed to meet the specifications on heavy tar (road 
tar) and provide an outlet for the entire stocks of acid sludge. The 
compounds differ in constitution; one is made by mixing acid sludge 
from crude-benzele rectification and ammonium sulfate production 
with coal tar, while the other has the same ingredients plus polymers 
from coal-tar wash-oil regeneration, oils from the clarifiers in the 
phenolic-effluent purification unit (biochemical), still bottoms from 
the rectification shop, and coal tar. Conditions were developed for 
polymerization and free-acid neutralization in both cases. Neutraliza- 
tion is an important stage in heavy-tar production; it is carried out by 
adding finely divided quicklime to the mixture. The process raises 
the quality of the heavy tar as a roadmaking material by forming 
calcium sulfate of relatively low solubility in water. A heavy-tar 
production unit designed and built on the basis of the laboratory 
findings, and commissioned in July, 1974, is now producing heavy 
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tar from mixtures of acid sludges and coal tar (the first alternative). 
Production by the second alternative is still under investigation. 


46193 Social aspects of technical progress in the carbonization 
industry and their realization in plant construction and overhaul 
projects. Minasov, A.N.; Simonov, N.F.; Ivanov, B.V.; Borodin, 
M.V. Coke Chem., USSR (Engl. Transl.); No. 7, 70-75(1976). 

Translated from Koks Khim.; No. 7, 55-58(1976). 

The technical progress program for the Tenth Five-Year Plan 
period embraces the automation and mechanization of labor-inten- 
sive operations (particularly in coke-oven plants), the scrapping of 
worn-out and outmoded equipment, the centralization of mainte- 
nance services, the adoption of subassembly maintenance techniques, 
the improvement of labor management and organization structures 
(to conform to the norms for numbers of plant workers, qualified 
staff, and clerical workers), and various other measures to improve 
working conditions and bring the personnel requirements down by 
about 7 percent. The labor productivity index will be almost 25 
percent higher by the end of 1980 than at present. 


46194 Interactions between coals in the plastic state. Cherny- 
shov, Yu.A.; Elenskii, F.Z.; Glebova, N.A. Coke Chem., USSR 
(Engl. Transi.); No. 6, 14-16(1976). 

Translated from Koks Khim.; No. 6, 11-12(1976). 

The scientific principles of charge blending can only be 
developed on the basis of further data on the interactions between 
constituents in the plastic state. This article is concerned with the 
interactions between coals in different blends as revealed by the 
quantitative and qualitative data on the liquid phase extracted from 
the plastic mass by the KhPI centrifuge test. The results of research 
on alternative blends of graded Donbas coals show that coals from 
the Western Donbas reduce caking capacities significantly. 


46195 Relationship between coke reactivity and porosity and the 
charge composition. Butorin, V.I.; Veinskii, V.V.; Dorogobid, G.M. 
Coke Chem., USSR (Engl. Transl.); No. 6, 24-26(1976). 

Translated from Koks Khim.; No. 6, 19-22(1976). 

Research has been carried out to determine the relationship 
between the composition of the charge and the reactivity and 
porosity of the coke. The materials investigated were Kuzbas coals. 
The experimental program was planned on the simplex network 
basis proposed by Scheffe. Thirty-five experiments were carried out. 
Coke for modern blast furnaces must have minimum reactivity and 
porosity, and attention was confined to the two response surfaces 
corresponding to gas-coal contents of 10 and 20%. Any further 
increase (to 30% and above) would take the reactivity surface 
outside the range of values corresponding to the reactivity of com- 
mercial coke [0.50—0.52 ml/(g . sec)]. The ranges of physicochemi- 
cal property curves in the diagrams presented correspond to opti- 
mum mechanical properties and the boundary lines are based on the 
limiting proportions in which the various charge components can be 
used. The cross-hatched triangle shows the range of compositions 
checked under commercial conditions. The diagrams demonstrate 
that within the zone of optimum mechanical properties it is possible 
to adjust the composition of the charge so as to minimize the 
reactivity and porosity of the coke made under the commercial 
conditions of the Magnitogorsk coking plant. 


46196 Causes of deposit formation in lower dampers and in 
sloping ducts in coke-oven batteries. Sukhorukov, V.I.; Maslov, V.S.; 
Pepepelitsyn, V.A.; Pivnik, L.I.; Shadrin, A.I. Coke Chem., USSR 
(Engl. Transl.); No. 6, 30-34(1976). 

Translated from Koks Khim.; No. 6, 24-28(1976). 

The causes of deposit formation in the heating fittings of 
coke-oven batteries have been investigated: 1. The basic causes of 
deposit formation on the brickwork in battery heating systems are 
the inadequate removal of throat dust from the blast-furnace gas and 
the high reactivity of the dust relative to silica brick. 2. The 
relatively high rate of deposit formation experienced at Karaganda 
has been traced to the unusual constitution and properties of the 
throat dust, which was rich in fluxing oxides and more particularly 
in active reagents such as free silicon and silicon monoxide. 3. Three 
mechanisms of deposit formation have been identified, viz., the 
removal of silica from the brick itself by carbon reduction, the 
adhesion of drops of aluminosilicate melt from the ash, and the 
crystallization of silica from the gaseous phase. 4. To keep coke-oven 
batteries operating normally, the amount of throat dust left in the 
blast-furnace gas must be kept low and its composition must be 
adjusted in the direction of minimizing the proportions of highly 
active reagents. 


DESULFURIZATION AND PURIFICATION 


REFER ALSO TO CITATION(S) 46220, 46222, 46260, 46266, 
46360, 46489, 46525 


46197 (FE—2579-15) Granular bed filter development program. 
Cold flow test program, data analysis and observations. Guillory, J.L. 
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(Combustion Power Co., Inc., Menlo Park, Calif. (USA)). Jan 1978. 
Contract EF-77-C-01-2579. 108p. Dep. NTIS, PC A06/MF AOl. 

This report presents the vy apy procedures, data compi- 
lation and statistical correlations for cold flow tests conducted in the 
Granular Bed Filter Development Program. Test results show that, 
by proper selection of certain design and operational variables, 
overall collection efficiencies in excess of 98% can be achieved for 
inlet particulate sizes and loadings associated with many combustion 
operations. It is further shown that a given collection efficiency can 
be attained at reduced utility cost by designing for large bed thick- 
ness/media diameter ratios. Such a configuration also results in high 
(average 90% for all tests of this design) collection of submicron 
particulate. 


46198 (FE—2757-2) Hot low Btu producer gas desulfurization in 
fixed bed of iron oxide-fly ash. Progress report No. 2, October 1— 
December 31, 1977. Joshi, D.K. (Air Products and Chemicals, Inc., 
Marcus Hook, Pa. (USA). Houdry Technical Center). 31 Jan 1978. 
Contract EF-77-CC-01-2757. 32p. Dep. NTIS, PC A03/MF AOI1. 
This is the second progress report on the development of the 
hot producer gas desulfurization process. An iron oxide sorbent will 
be used in a fixed-bed, cyclic operation. Specific objectives of this 
program are: (a) investigation of conditions that yield elemental 
sulfur as a by-product during regeneration of sulfided sorbent, (b) 
preliminary economic analysis, and (c) application of APCI-devel- 
oped mathematical model to MERC data. Construction of a new 
bench-scale unit was completed. Shakedown runs were carried out, 
operating guidelines and analytical procedures were established. The 
experimental program was begun. Early results indicate that as high 
as 22% of the sulfur recovered during regeneration was in the form 
of elemental sulfur. A total of 25 different cases are being evaluated 
for economic analysis of the process. Data from the MERC reactor 
have been received and will be analyzed using the APCI model. 
Breakthrough curves and temperature exotherms for APCI absorp- 
tion-regeneration runs were simulated using the APCI model. 


46199 Microbial desulfurization of pyritic coal. Gupta, A.; Saroj, 
K.K.; Thakur, D.N. Met. Miner. Rev.; 16: No. 7, 1-6(Jun 1977). 

A process has been developed to desulphurise the pyritic coal 
of Assam Coal Mines utilizing a mixed flora of Thiobacillus and 
Ferrobacillus. Different media have been studied and effect of addi- 
tion of sodium chooride is discussed. The micro-organisms have 
been cultured from acidic mine waters and a recovery of up to 70 to 
90% pyritic sulphur and 20 to 40% total sulphur is achieved. 


46200 Controlling H2O removal from coke-oven gas. Redin, 
V.N.; Turovskii, Yu.E.; Khanin, I.M.; Kovalenko, V.S. Coke Chem., 
USSR (Engl. Transl.); No. 7, 64-67(1976). 

Translated from Koks Khim.; No. 7, 51-54(1976). 

Mathematical models of the removal of H2S from coke-oven 
gas have been derived by processing statistical plant data. The 
mathematical models and dynamic characteristics of the apparatus 
have been used to develop an automatic process controller consisting 
of two local regulation systems. 


46201 Developments in H2S and HCN removal from coke-oven 
gas. Zaichenko, V.M.; Markov, V.V.; Melikentsova, V.I.; Lebedeva, 
G.N.; Chevtaeva, L.A.; Tatarko, V.I.; Bondar, N.I. Coke Chem., 
USSR (Engl. Transl.); No. 7, 76-79(1976). 

Translated from Koks Khim.; No. 7, 58-61(1976). 

The various schemes adopted in the USSR and other coun- 
tries for removing H2S and HCN from coke-oven gas are analyzed, 
with recommendations on which alternatives should be adopted 
under specific operating conditions. The components of coke-oven 
gas chiefly responsible for the formation of waste products and toxic 
discharges are phenols, ammonia, HCN, H2S, naphthalene, and other 
hydrocarbons. The first three are highly soluble in water, while 
phenols, naphthalene, and hydrocarbons are soluble in coaltar. In the 
presence of ammonia, water will also absorb large amounts of H2S. 
Consequently, when coaltar comes into contact with water its water- 
soluble components are redistributed; the phenols and other impuri- 
ties are extracted by the water in the final cooling cycle. Moreover, 
the coaltar in the final cooling cycle is accompanied by ammonia 
liquor, which contains ammonia, H2S, etc. All these impurities, 
including the most toxic and voluminous member (HCN), are lost to 
the atmosphere in the cooling tower. Any HCN not extracted by the 
water at this stage in processing is retained almost quantitatively in 
the form of cyanides and thiocyanates in the effluent from the sulfur- 
removal plant. A survey of existing recovery techniques has shown 
that the final gas cooling stage is the most serious source of air 
pollution. H2S and HCN can be recovered from coke-oven gas in 
various ways. The techniques developed at UKhIN, VUKhIN, and 
Giprokoks, with data on the results they give, are compared along 
with processes used in foreign countries. 


HYDROGENATION 
REFER ALSO TO CITATION(S) 46253, 46283 
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46202 Methane selectivity of hydrogenolysis reactions on nickel. 
Kuleli, O.; Cecen, F. (Hacettepe Univ, Ankara, Turk). Fuel; 57: No. 
1, 45-48(Jan 1978). 

Nickel demethanization possibilities are examined. Nickel is 
used as a catalyst in hydrogenolysis. Hydrogenolysis of straight- 
chain pentane and octane was investigated on different nickel cata- 
lysts. The aim was to determine the effect of temperature on the 
multicracking process and the change of selectivities with tempera- 
ture and with the liquid hourly space velocity (LHSV). Hydrogeno- 
lysis was the only reaction observed. Methane selectivity increased 
with temperature increase, whereas the selectivities for other hydro- 
carbons decreased. 10 refs. 


46203 Catalytic hydrogenation of aromatic compounds, coal, and 
asphaltenes with Muetterties catalyst. Larsen, J.W.; Chang, L.W. 
Fuel; 57: No. 1, 57-58(Jan 1978). 

This article reports that the Muetterties catalyst is not capable 
of catalyzing the hydrogenation of coal or asphaltenes. 


GASIFICATION 


REFER ALSO TO CITATION(S) 46198, 46267, 46293, 46372, 
46379, 47006, 47008, 47009, 47016, 47017, 47389, 48343 


46204 (CONF-771242—1) SNG generated by coal gasification. 
Schora, F.C. (Institute of Gas Technology, Chicago, Ill. (USA)). 
1977. 23p. Institute of Gas Technology, Chicago, IL. 

From 9. conference of the Institute of Public Utilities; Wil- 
liamsburg, VA, USA (12 Dec 1977). 

The conversion of coal to high-Btu gas (SNG) appears to be 
one of our nation’s best options for supplementing natural gas 
supplies. In addition the production of SNG from coal may be one of 
our most acceptable methods of using coal other than in those 
sufficiently large to justify stack-gas cleaning needed in direct coal- 
combustion. SNG is in all respects equivalent to clean-burning 
natural gas. Gas costs can be looked at in different ways: (1) From 
the position of comparing them with the current cost of natural gas, 
and (2) in comparison with the alternative methods of utilizing coal. 
SNG via second-generation technology appears competitive or 
cheaper than all other methods of producing and delivering energy 
from coal, except for the combustion of coal with stack-gas cleaning 
for large installations and for production of intermediate-Btu gas, 
which should play a definite role as an industrial fuel in selected 
areas of the country. SNG price in comparison to the present-day 
price of natural gas may not be the most important factor in deciding 
when SNG should come into existence; rather, it may be the 
comparative cost to provide for the increased utilization of coal in 
our society. In fact, the advantage of using SNG to produce heat, 
compared to the utilization of coal for the production of electrical 
energy, can be further justified above and beyond economic consid- 
erations based on the comparison of the environmental impacts of 
delivered-energy-equivalent. We believe SNG from coal can repre- 
sent a very bright future for boththe consumer and the gas industry. 
It remains to overcome those institutional bariers which have thus 
far limited or prevented the start of SNG facilities, and to find means 
for financing the first plants; the technology is available; the costs 
have not intolerable; and only when we have several plants in 
operation can we fully appraise the potential of this new industry. 


46205 (COO—0003-14) Prototype pilot plant operation: Synth- 
ane process. Annual operations report No. 3, October 1, 1976— 
September 30, 1977. (Lummus Co., Bloomfield, N.J. (USA)). Nov 
1977. Contract EY-76-C-02-0003. 12p. Dep. NTIS, PC A02/MF 
AOl. 


The Synthane Pilot Plant produced gas for a total of 651 


hours and processed 1,990 tons of Rosebud coal. A process revision 
which involved changing from the free fall of coal feed in the 
gasifier to deep bed injection resulted in a major reduction in all 
production of tar and phenol in the product gas. This substantially 
improved the operation of the internal cyclone and the gas scrubbing 
area. Rosebud coal was successfully gasified to a carbon conversion 
of 75% to 78%. Coal and oxygen were fed at 2 to 3 tons per hour for 
a total of 190 hours, 98 hours of which the gasifier ran continuously. 
The achievement of these goals successfully concluded Test Direc- 
tive No. 1 as outlined by the Department of Energy. In September, 
the plant began attempting to pretreat and gasify Illinois No. 6 coal 
per Test Directive No. 2. Thus far, agglomeration in the pretreater 
has prevented successful pretreatment operation. Two major shut- 
downs occurred during the year: the first occurred because of the 
energy crisis which limited carbon dioxide availability, and the other 
was a two-month period required to replace 22 gasifier nozzles. One 
of the Incoloy 800 nozzles on the gasifier developed a leak due to 
stress corrosion cracking and all nozzles were found to be sensitized. 


46206 (COO—0003-26) Synthane Pilot Plant, South Park Town- 
ship, Pennsylvania. Run report No. 1-DB. Operating period: Febru- 
ary—August 1977. (Combustion Engineering - Lummus, Bloomfield, 
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N.J. (USA)). 1977. Contract EY-76-C-02-0003. 540p. Dep. NTIS, PC 
A23/MF AOl. 

This report covers the operation of the Synthane Coal Gasifi- 
cation Pilot Plant, South Park Township, Pennsylvania from Febru- 
ary through August 1977. The facility is owned by the United States 
Government and operated by C-E Lummus. Following Test Direc- 
tive No. 1-DB, the plant operated with Montana Rosebud coal at a 
pressure of 600 psig, at temperatures from 1300°F to 1550°F and at 
coal feed rates of 1.5 to 3.0 tons/hour. Gas was produced for 556 
hours and 1304 tons of coal were fed to the gasifier. Continuous 
operation of up to 97 hours and carbon conversions of up to 78% 
were achieved. A total of 29 steady state periods, ranging from | 
hour and 30 minutes to 14 hours and 54 minutes, were obtained. This 
successful operation has demonstrated that the Synthane Process is a 
viable route to coal gasification. Data obtained during the operation 
are adequate for the preliminary design of a commercial facility. 
During this period of operation the coal was fed into the fluidized 
bed of the gasifier by “deep bed injection” rather than by free fall as 
in previous studies. The results showed conclusively that this proce- 
dure is advantageous to the operation of the gasifier and the Synth- 
ane Process in that little tar, phenol or oils were produced. This will 
have a considerable advantage in the cost and operation of a com- 
mercial facility. 


46207 (COO—4059-1) Fundamental data needs for coal conver- 
sion technology. Six-month progress report, August 15, 1976—Febru- 
ary 15, 1977. Weinstein, N.J. (Recon Systems, Inc., Princeton, N.J. 
(USA)). 28 Feb 1977. Contract EY-76-C-02-4059. 63p. Dep. NTIS, 
PC A04/MF AOl1. 

A survey of various coal gasification and liquefaction process- 
es was carried out to determine the information needs of each 
process with respect to: physical properties, chemical properties, 
thermodynamic properties and transport properties of materials in- 
volved in the processes and also with respect to the engineering type 
data needed. (LTN) 


46208 (EPRI-AF—753) Economics of Texaco gasification: com- 
bined cycle systems. Final report. Economic studies of coal gasification 
combined cycle systems for electric power generation. McElmurry, B.; 
Smelser, S. (Fluor Engineers and Constructors, Inc., Irvine, Calif. 
(USA)). Apr 1978. 126p. Dep. NTIS, PC A07/MF AOl1. 

This report presents the results of an economic screening 
study for air blown Texaco coal gasification coupled with combined 
cycle power generation, specifically to determine whether an air 
blown Texaco gasifier had economic incentives greater than oxygen 
blown Texaco gasification. This process arrangement extends the 
work covered in the Combined Cycle Report (EPRI AF-642), 
which included the Lurgi dry ash gasifier, the British Gas Corpora- 
tion Slagger, and three entrained processes offered by Combustion 
Engineering, Foster Wheeler, and Texaco. All these processes were 
integrated with combined cycle plants based on advanced gas tur- 
bine technology (2,400°F Combustion Outlet) estimated by Westing- 
house to be available in the 1981—1985 time period. The evaluations 
were based on complete “grass-roots” facilities sized to conform to 
the present electric utility practice of building units of approximately 
1,000 MW capacity. The conclusion reached in this supplement 
report is that within the accuracy of the study, the Texaco process 
with air blown gasification is economically equivalent to oxygen 
blown gasification. It is concluded that development emphasis 
should be placed on power generation, rotating machinery, heat 
transfer equipment, and further gasification pilot plant experiments 
to maximize the overall thermal efficiency of air blown Texaco 
gasification. The air blown case presented here is more speculative 
than the oxygen case because the Texaco process has not been as 
well demonstrated for air blown operation as for oxygen blown, and 
because of some added uncertainty in the design assumptions for 
some of the high temperature heat transfer equipment. Both process- 
es have the potential for commercialization in the mid to late 1980's. 


46209 (EPRI-AF—782) Economics of fuel gas from coal: an 
update including the British Gas Corporation's slagging gasifier. Final 
report. Chandra, K.; McElmurry, B.; Smelser, S. (Fluor Engineers 
and Constructors, Inc., Irvine, Calif. (USA)). May 1978. 100p. Dep. 
NTIS, PC A0S/MF AO1. 

This report presents the results of an economic screening 
study for British Gas Corporation's oxygen-blown, slagging, coal 
gasification process to produce intermediate Btu fuel gas, and an 
update of the economic sections of an earlier report (EPRI AF-244) 
which included air and oxygen blown Lurgi moving bed, U-Gas 
fluidized bed and Combustion Engineering's entrained processes for 
fuel gas production. This report for Case MXS extends the work 
covered in EPRI AF-244 to include the moving bed slagging ash 
gasifier. All of the processes investigated produce fuel gas which 
could be used in fossil fired power plants. This evaluation was based 
on a complete “grass roots” facility sized to conform to present 
electric utility practice of building units of approximately 1000 MW 
capacity. The conclusion reached in this supplement report is that, 
within the accuracy of the study, fuel gas costs projected for the 
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moving bed process, using the BGC slagging gasifier, are competi- 
tive with costs projected in earlier studies based on fluidized bed and 
entrained processes. The major assumption underlying this conclu- 
sion is that the BGC slagging gasifier will operate successfully on a 
commercial scale in exactly the same manner as is represented by the 
performance estimates used for this study. It is recommended that 
further development is required to obtain better data to confirm the 
cost projections reported here. If such pilot plant data confirms these 
cost projections further, development of the slagging gasifier should 
be encouraged. 


46210 (FE—0497-T-8) Role of the C—CO, reaction in gasifica- 
tion of coal and char. Wen, C.Y.; Sears, J.T.; Galli, A.F. (West 
Virginia Univ., Morgantown (USA). Dept. of Chemical Engineer- 
ing). Dec 1977. Contract EX-76-C-01-0497. 9p. Dep. NTIS, PC 
A02/MF AOl1. 

The initial reactivity of char with CO2 was correlated with 
char composition by an equation involving the CaO and O: content 
of the chars. The pyrolysis technique employed to obtain the char 
can change the oxygen content by a factor of 2, in going from 
pyrolysis at 900°C (2 min.) to pyrolysis at 1000°C (30 min.). The 
surface area also changes. It appears that the “available” surface area 
does affect the rate; reactivity changes with char conversion were 
roughly proportional to changes in surface area (by CO: adsorption 
technique). Iron and magnesium are not important as catalysts; 
sodium and potassium were effective but were present only in low 
concentrations; therefore CaO was the only effective catalyst. 


46211 (FE—1207-46) Gas generator research and development: 
BI-GAS Process. 80th monthly progress report, April 1978. BCR 
report L-904, (Bituminous Coal Research, Inc., Monroeville, Pa. 
(USA); Phillips Petroleum Co., Homer City, Pa. (USA)). May 1978. 
Contract EX-76-C-01-1207. 41p. Dep. NTIS, PC A03/MF AOl. 

Methanation PEDU Test No. 29 was conducted over the 5- 
day period of April 3 to 7, 1978, using the fifth batch sample of the 
Homer City methanation catalyst. The major finding was that 
carbon deposition will be a potentially serious problem during com- 
bined shift/methanation operation at hydrogen to carbon monoxide 
ratios below 3. The final report on the BYU sulfur tolerance catalyst 
testing program has been reviewed. Recommendations for additional 
work have been made. Analytical and computer services continued 
in support of the overall program. Viscosity determinations, using 
the BCR slag viscometer, were completed on Illinois No. 6 seam 
coal ash. The data are being evaluated. Samples of western coals 
were received and viscosity determinations will be made to develop 
predictive equations for viscosity, based on other measurable param- 
eters. 


46212 (FE—1234-9) Technical evaluation services. Final report. 
Research and development report No. 82. (Parsons (Ralph M.) Co., 
Washington, D.C. (USA)). Nov 1977. Contract EY-76-C-01-1234. 
42p. Dep. NTIS, PC A03/MF AO1. 

A number of task assignments were completed under this 
contract. General categories of work performed included: Develop- 
ment of conceptual designs/economic evaluations, assessment of 
performance and potential for certain development programs, supply 
of construction support services, proposal reviews, presentation and 
publication of results, and general response items. Completion of this 
wide range of activities required the broad expertise provided by 
several hundred people over the course of the contract. As required, 
process engineers, project engineers, discipline engineers, environ- 
mental engineers, economists, and many other skills were applied. Of 
particular importance is the balance of technical and economic skills 
for prediction of constructed cost of large coal conversion plants; as 
a major international contractor who is daily buying major equip- 
ment items and installing them, realistic and current economic esti- 
mates were developed. The individual assignments are described 
briefly; completion reports have been transmitted; invited presenta- 
tions and publications are listed; additional responses and recommen- 
dations to specific tasks are documented in letters. 


46213 (FE—1784-33) Program to discover materials suitable for 
service under hostile conditions obtaining in equipment for the gasifi- 
cation of coal and other solid fuels. Quarterly progress report, July 1, 
1977—September 30, 1977; month of September 1977. Schaefer, A.O. 
(ed.). (Metal Properties Council, Inc., New York (USA)). 22 Dec 
1977. Contract EX-76-C-01-1784. 214p. Dep. NTIS, PC A10/MF 
AOl. 

This Quarterly Report describes in general, the progress on a 
program under the direction of The Metal Properties Council, Inc. 
designed to screen materials for use in such plants with respect to the 
various unique corrosive environments obtaining therein; and, finally 
to provide useful corrosion data as well as reliable information on 
other properties needed for the design, construction, and operation 
of such plants. Results of high temperature corrosion results in coal 
gasification plant atmospheres (often in gasification pilot plants) are 
reported in detail. Other work involves determination of the engi- 
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neering properties of such materials at high temperature conditions. 
(LTN) 


46214 (FE—1794-22) Development of a continuous dry coal 
screw feeder: Phase II. Quarterly technical progress report, January 
1—March 31, 1977. Mistry, D.K. (Ingersoll-Rand Research, Inc., 
Princeton, N.J. (USA)). Apr 1977. Contract EX-76-CC-01-1794. 52p. 
Dep. NTIS, PC A04/MF AO1. 

The 1.5” diameter screw feeder (NB V-12) development 
testing progressed satisfactorily. Several conclusions were drawn. In 
the extrusion mode, with external heat: coal delivery rate and 
specific power consumption are essentially constant when the coal 
plug length is varied by the axial position of the screw; and moisture 
content of coal significantly affects the screw performance with 
respect to power consumption. In the injection mode, without 
external heat: coal can be pumped continuously (steady state oper- 
ation) against elevated back pressure; and the specific power con- 
sumption of the screw feeder reduces significantly with increase in 
moisture content of input coal. The difficulties encountered to date 
in operating the 5.5” diameter screw feeder (IMPCO 1500) has 
delayed the a mew Coal has been pumped against atmospheric 

ressure. A mathematical model has been established for studying 

eat transfer process in the coal screw feeder. The study indicates 
that careful design considerations are essential for developing a 
successful scale-up method. 


46215 (FE—2012-016) Pipeline Gas Demonstration Plant, Phase 
I. Quarterly technical progress report, September—November 1977. 
Eby, R.J. (Illinois Coal Gasification Group, oY (USA)). Dec 
oe Contract EF-77-C-01-2012. 87p. Dep. NTIS, PC A05/MF 
AOl. 

Work has continued in the following tasks of the Pipeline Gas 
Demonstration Plant Program: Conceptual Design and Evaluation 
of Commercial Plant, Site Evaluation and Selection, Demonstration 
Plant Environmental Analysis, Materials and Licenses, Technical 
Management, and Project Management. Design progress has re- 
vealed no new significant technical problems in the conceptual 
design for the Commercial Plant. However, progress in completing 
the Process Evaluation Report has been severely hampered by 
difficulties in obtaining process licensor information for the trade-off 
studies due to objections to the DOE Patent Rights and Technical 
Data Clauses. As a result, the resolution of this problem has caused 
delays. Other projects have progressed slower than planned due to 
various problems, none of which are currently expected to critically 
impact their scheduled completions. The gasification/combustion 
pilot plant work has included the successful completion of Test 21 (a 
100-hour run) after experiencing two earlier aborted starts. 


46216 (FE—2036-22) Liquid Phase Methanation Pilot Plant in- 
stallation and operation. Quarterly report, January 1—March 31, 
1977. (Chem Systems, Inc., New York (USA)). May 1977. Contract 
EX-76-C-01-2036. 24p. Dep. NTIS, PC A02/MF AOl1. 

Reassembly and installation of the Pilot Plant at the Institute 
of Gas Technology's HYGAS Plant in Chicago, Illinois was com- 
pleted. The Pilot Plant was thoroughly checked out and pressure 
tested with nitrogen. All mechanical and instrumentation systems 
were commissioned as process oil flow was started. Several continu- 
ous round-the-clock runs with process oil and nitrogen were per- 
formed. The oil temperature was raised to 550°F and system pres- 
sure to 600 psig. The first batch of catalyst was loaded into the LPM 
reactor and reduced with hydrogen. The Pilot Plant was brought to 
stand-by conditions; process oil circulating at 550°F and system 
= at 100 psig. While waiting for actual synthesis gas feed, 

uidization tests were performed with liquid only and corroborated 
earlier work. By the end of this quarterly reporting period, the LPM 
Pilot Plant had been in stand-by conditions for close to 600 hours. 
Mechanical and operational problems were experienced in the 
HYGAS Pilot Plant and neither synthesis gas from the HYGAS 


reactor nor synthesis gas from the steam methane reformer was 
available. 


46217 (FE—2204-16) High mass flux coal gasifier extended run 
operations: Phase II program. Second quarterly technical progress 
report, May—July 1977. Simpkin, A.J. (Bell Aerospace Textron, 
Buffalo, N.Y. (USA)). Aug 1977. Contract EX-76-C-01-2204. 25p. 
Dep. NTIS, PC A02/MF A0O1. 

Two reactors have been designed and are being fabricated 
during the Phase II program, and the test facility is being modified 
to accommodate one-hour duration tests. Thermodynamic equilibri- 
um analyses have been conducted to establish the best operating 
conditions for Lignite, Montana Rosebud and Pittsburgh Bituminous 
coals when reacted with air. Gasification tests will be conducted 
using these three t of coal. The gasifier will operate at a total 
mass throughput of nominally 20,000 lb/hour cu. ft. of reactor 
volume and the coal flowrate will be nominally 0.5 tons/hour. Test 
results will be analyzed to determine reactor performance and dura- 
bility, and to evaluate the High Mass Flux Gasifier concept as a gas 
producer. Test results will be used to upgrade the scaled-up reactor 


ERA VOL. 3, NO. 20 


design concept presented in the Phase I Final Report. Performance 
calculations for the reactions of coal/air/water and coal/air/steam 
were completed and reactor initial operating conditions selected. 
Considerable progress was made with test facility modifications 
required to accommodate one-hour duration testing. Despite this 
progress, test facility buildup was running approximately four weeks 
behind schedule at the end of the reporting period. It is currently 
planned to complete facility fabrication and checkout during the 
month of August and to then initiate reactor testing. A delivery of 
approximately 3000 pounds of dried and pulverized North Dakota 
Lignite was received from C—E Raymond, the pulverizing vendor. 
Moisture content and particle size tests are currently being run by 
Bell. 


46218 (FE—2229-7) Surface structure and mechanisms of gasifi- 
cation catalysts deactivation. Quarterly report, August 1—October 31, 
1977. Reucroft, P.J.; Bradley, E.B.; De Angelis, R.J.; Sargent, G.A. 
(Kentucky Univ., Lexington (USA)). Feb 1977. Contract EX-76-C- 
01-2229. 65p. Dep. NTIS, PC A04/MF AO1. 

The vacuum and gas adsorption system which will be used to 
study adsorbed species via laser Raman spectroscopy is described. 
Preliminary Raman data from the Ni(111) plane show a forbidden 
mode which will be studied further in order to determine its origin. 
Raman and infrared spectra of a NiO/Cr2O3/MgSiOs catalyst are 
presented and interpreted in terms of Si~O—Cr complexes with 
SiO, and CrO,* coordination before methanation tests. After 
being exposed to typical methanation conditions, the spectra are 
closer to those expected for mixtures of NiO + Cr2Os + MgSiOs. 
Far-infrared studies on SiO2-, AlOs-, and MgSiOs-supported cata- 
lysts are summarized. The interaction of CO with a sulfur-contami- 
nated Ni(111) surface was studied by the Auger Technique at three 
different temperatures: -48°C; 30°C, and 100°C. Results have shown 
differences in the binding states at different temperatures. It has also 
shown that the presence of sulfur blocks the adsorption of CO. 
NiSiOs and NiAlO, samples displayed ESCA spectra like those of 
the unreduced Ni/SiO2 and Ni/AlkOs catalysts, but NiAlO, was 
reduced by argon ion etching, contrary to expectations. The etching 
procedure was evaluated and it was found that the form of the 
sample (pellet versus powder) influenced the degree of reduction 
observed for NiO. MgSiOs supported catalysts appeared to show 
little interaction with the support. Sulfiding a reduced version of 
these catalysts leads to deactivation due to the formation of NiS deep 
in the sample. X-ray diffraction studies to determine the particle size 
distribution in reduced and passivated catalysts have been continued. 
A good correlation has been found between the crystallite sizes 
determined from hydrogen chemisorption surface area measure- 
ments and x-ray line broadening analyses. 


46219 (FE—2240-9) Effluent treatment aqueous waste. Wilson, 
G.L. (Braun (C.F.) and Co., Alhambra, Calif. (USA)). Oct 1977. 
Contract EX-76-C-01-2240. 9p. Dep. NTIS, PC A02/MF AO1. 

We compared investment and operating costs of ion exchange 
with sour water stripping for removal of ammonia from aqueous 
wastes of coal gasification. Using the IGT HYGAS Steam-Oxygen 
Process operating on Western coal as a basis, we have concluded the 
ion exchange process is not economically competitive with a sour 
water stripping system. Other coal gasification processes produce 
similar waste water streams and therefore our conclusion could be 
applied in general. Rohm and Haas does not consider ion exchange 
as practical means of removing ammonia. We recommend the ion 
exchange process be dropped from further consideration. 


46220 (FE—2240-41) Process alternatives for sulfur manage- 
ment. Overview report. Series No. I: F-7. Seward, W.H. (Braun (C.F.) 
and Co., Alhambra, Calif. (USA)). Jan 1978. Contract EX-76-C-01- 
2240. 44p. Dep. NTIS, PC A03/MF AO1. 

Since 1972, Braun has been technical evaluation contractor 
for the joint ERDA-A.G.A. high-Btu coal gasification program. As 
part of our effort, we are evaluating and comparing various process 
alternatives in plants designed to produce synthetic pipeline gas from 
coal. We have recently completed a study of the problems of sulfur 
management in high-Btu gasification plants. Sulfur Management is 
defined to be the determination of sulfur processing steps in a high- 
Btu coal gasification plant, such that all plant product and effluent 
streams are environmentally and economically acceptable. Our study 
shows that sulfur removal should be considered in a comprehensive, 
not piecemeal, way. Such an approach involves many sequential 
decisions. This report presents a decision-tree to aid in making these 
decisions. The decision-tree approach identifies major studies which 
must be performed to provide input for the process decisions. A 
description of Braun's current study program is given. In addition to 
current studies, additional process studies and comparisons are re- 
quired. We have reviewed the needs of the sulfur management 


program, and recommend additional process studies for implementa- 
tion. 


46221 (FE—2240-43) Materials of construction for high Btu coal 
gasification plants. Series No. III: B-1. MacNab, A.J. (Braun (C.F.) 
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and Co., Alhambra, Calif. (USA)). Jan 1978. Contract EX-76-C-01- 
2240. 74p. Dep. NTIS, PC A04/MF AOl. 

Under a joint ERDA-A.G.A. program, C. F. Braun and Co. 
have been technically evaluating various gasification processes. Part 
of the evaluation has been an assessment of the materials technology. 
Braun recognizes the importance of proper materials selection and 
its influence on each phase of a project. For example, the use of the 
wrong materials in a pilot plant can cause expensive interruptions, 
loss of data, and hazard to personnel. Ultimately materials require- 
ments for the safe, economic operation of commercial units affect the 
cost effectiveness of alternate processes. All pilot plant designs and 
materials selections have been reviewed for compatibility with the 
process, ease of fabrication and maintenance. Test programs have 
been recommended for urgent materials problems. This required 
defining the nature of the problem and the scope and objectives of 
the test program. Materials performance in the pilot plants have been 
numbered. Materials problems were investigated firsthand and rec- 
ommendations offered to the operating staff. Sometimes follow-up 
laboratory analyses were carried out. These activities required 
awareness of all materials failures, substitutions made during mainte- 
nance, and knowledge of steps taken in operations to protect materi- 
als. We have maintained close observation on all the significant 
materials test programs we know of for the purpose of using any 
new information to update our materials recommendations. Materials 
selections have been made for each process design generated as part 
of Braun’s studies. 


46222 (FE—2240-45) Methanation feed gas carbon dioxide level. 
Final report. Series No. I: E-6. Leu, J.C. (Braun (C.F.) and Co., 
Alhambra, Calif. (USA)). Oct 1977. Contract EX-76-C-01-2240. 12p. 
Dep. NTIS, PC A02/MF AO1. 

Coal gasification yields a gas which is mainly hydrogen, 
carbon monoxide, methane, and carbon dioxide. For the product gas 
to be acceptable as a substitute for natural gas, it must contain less 
than 0.1 percent carbon monoxide and no more than about 3 percent 
carbon dioxide. To meet these limits, carbon monoxide is converted 
to methane, and carbon dioxide is removed from the gas. Sulfur 
compounds must be removed upstream of the methanation unit 
because the methanation catalyst is poisoned by sulfur. By changes 
in the design of the acid-gas-removal unit all, or part, of the CO2 can 
be removed with the H2S. As the amount of CO. removal is 
decreased, the equipment and operating costs in the acid-gas-remov- 
al unit also decrease. It may be less costly to remove CO2 down- 
stream of methanation because the volumetric shrinkage during 
methanation increases the partial pressure of the CO2. This change in 
partial pressure could reduce capital and operating costs compared 
to acid-gas removal at the lower CO: partial pressure before methan- 
ation. Determination of the amount of CO2 which should be re- 
moved downstream of methanation should be based on process 
economics. The process units involved are acid-gas removal, meth- 
anation, and product drying. This study compares the costs of 
designs of these process units for various levels of CO: in the 
methanation feed gas. In this study, we looked at methanation feed 
CO: levels of 1, 8, 14, and 20 percent. If the COz level is 1 percent, 
then all of the CO2 removal is done upstream of methanation. If the 
CO: level is greater than 1 percent, then a final CO2 removal unit 
and a trim methanator will be required after bulk methanation. The 
results of this study indicate that maximum CO, removal upstream of 
methanation without the final CO cleanup is less costly. 


46223 (FE—2338-8) Development of a modular software system 
for the dynamic simulation of coal conversion plants. Quarterly report, 
October—December 1977. Schiesser, W.E.; Stein, F.P.; Johnson, 
S.H.; Caram, H.S.; Shah, M. (Lehigh Univ., Bethlehem, Pa. (USA)). 
Jan 1978. Contract EX-76-C-01-2338. 41p. Dep. NTIS, PC A03/MF 
AOl. 

The GEARB integrator was tested for a second option which 
encompasses a banded approximation of the ODE system Jacobian 
matrix specified by the user. By using more of the Jacobian matrix 
(rather than just the main diagonal) as presently implemented in the 
first GEARB option, the efficiency of the integrator should improve, 
and this indeed was found to be so for a 100-ODE test problem. 
However, as the band of the Jacobian matrix approximation was 
expanded to encompass nearly the entire Jacobian matrix, operation- 
al problems with the GEARB integrator were encountered. When 
this option is considered fully operational, it will be interfaced to the 
main DSS/2 system and will be documented in the GEARB manual. 
Preliminary testing of DSS/2 with the GEARB integrator (diagonal 
approximation) was successfully completed on an IBM 370/165; 
additional testing on the ORNL IBM 360/195 is now under way. 
The subroutines for heat capacity, heat of reaction, and chemical 
equilibrium constant and all of the subroutines called by them were 
modified and changed in order to communicate directly with the 
data base for any compound in any order. In addition, ideal-gas-only 
subroutines were written for the same three properties. As expected, 
they are more efficient of computer time and will be used wherever 
justifiable on a thermodynamic basis. The basic equations for the 


COAL AND COAL PRODUCTS 4583 


system gasifier, lift tube, and cyclonic combustor have been written 
and are presented. The carbon dioxide removal system for the 
methanation section has been modeled in three units: (1) absorber 
column, (2) flash unit, (3) stripper column. A steady-state mathemat- 
ical model has been prepared, and the entire unit has been designed. 
Some of these steady-state results are presented. 


46224 (FE—2355-12(Rev.C)) Coal gasification valves: Phase II. 
Component development test procedure. Yee, W. (Consolidated Con- 
trols Corp., El Segundo, Calif. (USA)). 1976. Contract EX-76-C-01- 
2355. 23p. Dep. NTIS, PC A02/MF AO1. 

This document presents a procedure for conducting develop- 
ment tests of critical valve components of the 8-inch coal gasification 
valve. These tests will subject the individual components to maxi- 
mum operating environmental conditions and verify the adequacy of 
the design. 


46225 (FE—2434-23) Pipeline gas from coal-hydrogenation (IGT 
Hydrogasification Process). Project 9000 interim report No. 1, July 1, 
1976—June 30, 1977. (Institute of Gas Technology, Chicago, III. 
(USA)). Apr 1978. Contract EX-76-C-01-2434. 221p. Dep. NTIS, PC 
A10/MF A011. 

Ten tests were made with a variety of coals. Highlights 
included demonstrating the technical feasibility of the HYGAS 
process with highly caking bituminous coal (during Test 54) and 
several long tests with subbituminous coal (Tests 55 through 58). 
Data on maximum carbon conversion were also obtained in another 
test series with mildly caking bituminous coal. Test 61, in which 
90% + carbon conversion was achieved, represents the best carbon 
conversion of bituminous coal during this reporting period. Test 62 
lasted for 3 days in early June 1977, and was terminated because of 
operational problems in the product-gas quench system. Test 63 
included 7 days of self-sustained operation and carbon conversions of 
around 80%. A variety of support studies were also conducted, 
including work in plant effluent processing, methanation testing, and 
engineering services. Notably, in June 1977, IGT began constructing 
a cold-flow model to increase understanding of the initiation of 
solids flow to the steam-oxygen bed and of the stability of this 
fluidized bed. Details of all 10 of the HYGAS tests, of plant 
maintenance and improvements, and of the support studies, are 
presented. 


46226 (FE—2480-11) Scale-up requirements of the Exxon cata- 
lytic coal gasification process. Monthly report, September 1—Septem- 
ber 30, 1977. Cohen, S.J. (Exxon Research and Engineering Co., 
Florham Park, N.J. (USA)). May 1978. Contract EF-76-C-01-2480. 
13p. Dep. NTIS, PC A02/MF AO1. 

As reported in previous Monthly Summaries, the size of the 
grass-roots large pilot plant for the Catalytic Coal Gasification 
(CCG) Process was set to allow scaleup to a pioneer commercial 
plant with acceptable risk (no demonstration plant). It was deter- 
mined that the gasifier diameter should be 3.5’ I.D., and that the feed 
rate of Illinois Bituminous Coal would be 92 T/D (as received). 
Facilities were included for recycle to the gasifier of both synthesis 
gas and catalyst to simulate integrated commercial operation. The 
total erected cost (TEC) for the grass roots Catalytic Coal Gasifica- 
tion Large Pilot Plant is estimated to be 130 M$. This cost is for a 
Gulf Coast location and assumes that there is an adjacent oii refinery 
to supply certain utilities and services. The investment includes the 
effect of cost escalation through the design and construction period. 
Operating costs are not included. 


46227 (FE—2480-12) Scale-up requirements of the Exxon cata- 
lytic coal gasification process. Monthly report, October 1—October 
31, 1977. Cohen, S.J. (Exxon Research and Engineering Co., Flor- 
ham Park, N.J. (USA)). May 1978. Contract EF-76-C-01-2480. 11p. 
Dep. NTIS, PC A02/MF AO1. 

The operating cost for the 92 T/D grass roots Catalytic Coal 
Gasification large pilot plant (LPP) was estimated to be $73M. This 
estimate is based on escalated costs for LPP operation over a 21/2 
year period from January 1, 1983 to July 1, 1985. The direct costs 
for modifications to the synthane pilot plant have been completed 
and the total construction cost estimate is in progress. 


46228 (FE—2480-13) Scale-up requirements of the Exxon cata- 
lytic coal gasification process. Monthly report, November 1—Novem- 
ber 30, 1977. Cohen, S.J. (Exxon Research and Engineering Co., 
Florham Park, N.J. (USA)). May 1978. Contract EF-76-C-01-2480. 
17p. Dep. NTIS, PC A02/MF AO1. 

A study design and cost estimate have been completed for a 
major revamp of the Synthane Coal gasification pilot plant which 
would allow it to be operated as a catalytic coal gasification (CCG) 
large pilot plant. The study design was based upon modifying the 
Synthane Unit so that it would duplicate as closely as possible the 
size and capabilities of the grass roots large pilot plant (LPP) for 
CCG. As in the grass roots case (described in previous monthly 
summaries) the revamped gasifier is 3.5’ I.D. and can feed up to 92 
T/D of Illinois No. 6 coal (as received). The size was set to permit 
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scaleup to a pioneer commercial plant with acceptable risk (no 
demonstration plant). Also, as in the grass roots case, synthesis gas 
and catalyst are recycled to the gasifier to permit integrated oper- 
ation of all key process steps. The investment required to modify the 
Synthane LPP for CCG operation is estimated to be 150 M$. As 
reported in the September monthly summary, the cost for construct- 
ing a grass roots LPP at a Gulf Coast location is 130 M$. The higher 
cost to modify the Synthane Unit results primarily from the high 
labor costs for a revamp and the higher labor costs for the Pitts- 
burgh area relative to the Gulf Coast. The cost of operating the 
revamped Synthane LPP is estimated to be 80 M$. This is about 
10% higher than for the grass roots case. 


46229 (FE—2518-19) Hydrogasifier development for the Hy- 
drane process. Monthly progress report, April 1978. Combs, L.P.; 
Greene, M.I. (Rockwell International Corp., Canoga Park, Calif. 
(USA). Rocketdyne Div.). May 1978. Contract EF-77-C-01-2518. 
22p. Dep. NTIS, PC A02/MF AO1. 

Testing of the '/, TPH hydrogasifier reactor was continued 
with emphasis on longer duration (1 to 8 hr) runs with bituminous 
coals reacted under conditions yielding no liquid hydrocarbon prod- 
ucts and with H2/CH, feed gas mixtures to simulate partial recycle 
of product gases. Several tests were made with Illinois No. 6 
bituminous coal. Cities Service made two studies utilizing the com- 
puter model of the hydrogasification process: (1) Effect of burning 
coal in the combustor, instead of hydrogen, for satisfying the coal 
preheat requirements; and (2) Effect of carbon conversion level in 
the hydrogasifier on the economics for processing Montana Rosebud 
subbituminous coal. Varying the carbon conversion in the hydrogasi- 
fier with Rosebud coal from 37.2% to 99.9% resulted in decreased 
capital equipment costs and decreased SNG costs. Unlike the case 
for bituminous coal, the overall thermal efficiency for the Rosebud 
subbituminous coal decreased only slightly. There is no significant 
economic advantage of burning coal in the combustor instead of 
hydrogen to satisfy the coal preheat requirements. Burning coal 
complicates the design of the reactor system requiring three sets of 
injector assemblies. In the reactor model analyses, an inability to 
correlate model predictions to measured '/, TPH carbon conversion 
results for both bituminous and subbituminous coals led to a recon- 
sideration of some basic assumptions used in Anthony’s coal particle 
devolatilization model. As a result, some improvements were made 
and the effort to correlate the model to the experimental results is 
continuing. Multiple regression analysis was used to study the effect 
of injector mixing on overall carbon conversion achieved in the 1/4 
TPH hydrogasification tests. Preliminary results indicate that oper- 
ation at less than optimum injector mixing adversely affects the 
hydroconversion of bituminous coals, but that there is little, if any, 
effect on conversion of subbituminous coal. 


46230 (FE—2591-3) Development of coatings for corrosion ero- 
sion protection of internal components of coal gasification vessels. 
Quarterly report, October 1—December 31, 1977. Packer, C.M.; 
Perkins, R.A. (Lockheed Palo Alto Research Labs., Calif. (USA)). 
13 Jan 1978. Contract EF-77-C-01-2592. 36p. Dep. NTIS, PC A03/ 
MF AOl1. 

Slurry fusion coating processes were developed and 15 differ- 
ent MiCrAlM2 coating compositions were deposited on 310 stainless 
steel. These contained various levels of the M; elements Cr, Cb, Ti, 
and Mo and included Hf as an M2 element. These coatings were 
tested in a coal gasification atmosphere at 1000°F and under cyclic 
temperature conditions in air. Results showed that Mo and Ti have 
good potential for effective M; additives in MiCrAlM2 coatings. The 
most promising coating evaluated had a slurry composition of 15Ti 
+ 85(64AI1-34Cr-2Hf) and a fused composition of 6Ti-34Cr-11A\I- 
41Fe-8Ni in the outer coating layer. This coating has shown to date 
good corrosion resistance for over 190 hours. Process variable 
studies were conducted to establish effective plasma spray and flame 
spray techniques for depositing M:CrAlM2 coatings. The results of 
cyclic air oxidation tests and coal gasification atmosphere environ- 
mental tests indicate that post-deposition heat treatments may be 
necessary to improve coating/substrate bonding and to minimize 
coating porosity. 


46231 (FE—2616-1) Coal pump development and technical sup- 
port. Quarterly project report No. 7, 3 October 1977—1 January 1978. 
Murphy, A. (Jet Propulsion Lab., Pasadena, Calif. (USA)). 1978. 
Contract EF-77-A-01-2616. 76p. (TSR—77/7). Dep. NTIS, PC 
A05/MF AO1. 

Objectives of this contract are threefold: (1) The analysis, 
evaluation, feasibility assessment, and selection of general coal feed- 
ers and related peripheral equipment and technology and technical 
management support of DOE coal feed contracts. (2) Assessment of 
the technical feasibility of developing on a commercial scale, a coal 
extruder or "coal pump,” based on the plastic properties of coal. (3) 
Identification of equipment deficiencies for demonstration facilities 
and recommendation of equipment development actions. Extruder 
development and initial operations are reported; also laboratory 
measurements on the rheology of coal over temperature range. This 
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report includes “The Melting of an Ideally Rigid Fusible Solid on a 
Hot Moving Surface” by Raymond Fushida of JPL. 


(FE—2798-47) Test and evaluate the TRI-GAS low-Btu 
coal gasification process. 80th monthly progress report for the period 
April 1978. (Bituminous Coal Research, Inc., Monroeville, Pa. 
(USA)). May 1978. Contract ET-78-C-01-2798. 10p. (BCR-L—903). 
Dep. NTIS, PC A02/MF AO1. 

Test No. 3S-16 was conducted in the PEDU in April. The 
test was terminated because of a blockage in the char transfer line 
between the Stage 1 and the Stage 2 reactors. Bench-scale reactivity 
tests continued. 


46233 (HCP/T2441—02) Market opportunities for low-and-in- 
termediate-Btu gas from coal in selected areas of industrial concentra- 
tion. Final report. Olsen, D.L. (SRI International, Menlo Park, Calif. 
(USA)). Jun 1978. Contract EX-76-C-01-2441. 208p. Dep. NTIS, PC 
A10/MF A011. 

This study assesses prospects for economically viable market 
penetration of low- and intermediate-Btu gas (LBG and IBG) be- 
tween now and the year 2000 in five industrialized metropolitan 
areas: Philadelphia, Pittsburgh, Chicago, Houston, and St. Louis. 
The resources, transportation options, nature of the industrial base, 
and prospects for further general industrial development of each 
metropolitan area are described. Historical data, projections of in- 
dustrial energy demand, and comments on the local fuel supply 
outlook are presented. Because ease of retrofit, distribution econom- 
ics, and scale considerations favor IBG over LBG for large-scale 
industrial applications in metropolitan areas, assessment of IBG 
markets is emphasized. Accordingly, estimates of market potential 
for IBG only are provided by industry for each metropolitan area. 
The three industries most likely to provide important markets for 
IBG are petroleum refining, chemicals manufacture, and basic steel. 
The study concludes that the greatest deterrent to IBG market 
penetration in key industries will be its cost, relative to residual fuel 
oil for direct heat applications or relative to direct combustion of 
coal in boiler uses. IBG may be favored, however, where environ- 
mental constraints discourage direct burning of coal, when regula- 
tions preclude reliance on oil as the fuel of last resort, or when 
retrofit of an existing gas-fired boiler to accommodate IBG alleviates 
the need for installation of a new coal-fired boiler. Chemical feed- 
stock applications are otherwise the most promising market for IBG, 
considering that gasification of coal to yield synthesis gas may be 
economically competitive with hydrocarbon-based alternatives 
before it is competitive in fuel applications. LBG may be preferred 
for remote single users or for site-specific applications of modest 
scale. 


46234 (LA-UR—78-1438) Underground thermal generation of 
hydrocarbons from dry, southwestern coals. Vanderborgh, N.E.; El- 
liott, G.R.B. (Los Alamos Scientific Lab., N.Mex. (USA)). 1978. 
Contract W-7405-ENG-36. 8p. (CONF-780801—11). Dep. NTIS, 
PC A02/MF AO1. 

From 13. intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (20 Aug 1978). 

The LASL underground coal conversion concept produces 
intermediate-BTU fuel gas for nearby industries such as ‘mine- 
mouth” electric power plants, plus major byproducts in the form of 
liquid and gaseous hydrocarbons for feedstocks to chemical plants 
e.g., Substitute natural gas (SNG) producers. The concept involves 
controlling the water influx and drying the coal, generating hydro- 
carbons, by pyrolysis and finally gasifying the residual char with O2/ 
COz or air/COz mixtures to produce industrial fuel gases. Under- 
ground conversion can be frustrated by uncontrolled water in the 
coal bed. Moisture can (a) prevent combustion, (b) preclude fuel gas 
formation by lowering reaction zone temperatures and creating 
kinetic problems, (c) ruin product gas quality by dropping tempera- 
tures into a thermodynamically unsatisfactory regime, (d) degrade an 
initially satisfactory fuel gas by consuming carbon monoxide, (e) 
waste large amounts of heat, and (f) isolate reaction zones so that the 
processing will bypass blocks of coal. 


46235 (ORNL/Sub—7240/1) Evaluation of the Battelle Agglo- 
merating Ash Burner High Btu Coal Gasification Process. Malow, M.; 
West, A.S. (Scientific Design Co., Inc., New York (USA)). Jun 
1978. Contract W-7405-ENG-26. 1llp. Dep. NTIS, PC A06/MF 
AOl. 

The economics of the Battelle Agglomerating Ash Burner 
Process for the production of high Btu gas (SNG) from coal has 
been evaluated. A conceptual process design including process flow- 
sheets, heat and material balances and equipment specifications has 
been prepared. Capital costs, operating costs and gas costs have been 
developed using the CFBraun “Gas Cost Guidelines”. The estimated 
capital and gas costs for the Battelle process have been compared to 
the alternative high Btu processes described in CFBraun’s “Factored 
Estimates for Western Coal Commercial Concepts” and were found 
to be economically unattractive. Some of the reasons for the higher 
capital cost and gas costs for the Battelle process are: Low Gasifier 
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and Combustor Operating Pressure, Low Methane Make and Con- 
centration in the Gasifier Effluent, Large Volume of Combustion 
Gases Produced and SO, Content, Use of Dual CO2 Removal Units, 
and the Methanation Scheme. The Battelle process shows thermal 
efficiencies significantly lower than the most efficient processes, i.e., 
HYGAS, COz Acceptor and BI-GAS. 


46236 (ORNL/TM—6071) Survey of industrial coal conversion 
equipment capabilities: valves. Bush, W.A.; Slade, E.C. (Oak Ridge 
National Lab., Tenn. (USA)). Jun 1978. Contract W-7405-ENG-26. 
166p. Dep. NTIS, PC A08/MF AO1. 

A survey of the industrial capabilities of the valve and valve- 
actuator industry to supply large, high-pressure stop valves for the 
future coal conversion industry is presented in this report. Also 
discussed are development and testing capabilities of valve and 
valve-actuator manufacturers and anticipated lead times required to 
manufacture advanced design valves for the most stringent service 
applications. Results indicate that the valve and valve-actuator in- 
dustry is capable of manufacturing in quantity equipment of the size 
and for the pressure and temperature ranges which would be re- 
quired in the coal conversion industry. Valve manufacturers do not, 
however, have sufficient product application experience to predict 
the continuing functional ability of valves used for lock-hopper 
feeders, slurry feeders, and slag-char letdown service. Developmen- 
tal and testing efforts to modify existing valve designs or to develop 
new valve concepts for these applications were estimated to range 
from 1 to 6 years. A testing facility to simulate actuation of critical 
valves under service conditions would be beneficial. 


46237 (ORNL/TM—6385) Fossil energy program progress 
report for March 1978. McNeese, L.E. (Oak Ridge National Lab., 
Tenn. (USA)). May 1978. Contract W-7405-ENG-26. 65p. Dep. 
NTIS, PC A04/MF AOl1. 

During March we treated Illinois No. 6 coal with aqueous 
NazCOs and CaO at 80°C and atmospheric pressure for use in 
hydrocarbonization run HC-26. The run was carried out at a coal 
feed rate of 8.7 lbs/hr and at 1055°F and 300 psig with no difficul- 
ties. In support of in situ gasification, the current series of bituminous 
coal tests was concluded and a series of block pyrolysis tests using 
lignite was started. In contrast to the behavior observed with bitumi- 
nous coal, drying of the lignite block occurred by a shrinking-core 
mechanism. The fracture toughness of 2'/, Cr-1 Mo in. thick sec- 
tions suitable for large coal conversion systems is being explored for 
material in the as-fabricated condition in our pressure vessel and 
piping materials work. Preparation of a facility for environmental 
exposure of materials is nearing completion. Two topical reports on 
ceramics and cermets are now in reproduction. In our welding and 
cladding program, the effort to develop the submerged arc and gas 
metal-arc welding methods for overlaying 2'/, Cr-1 Mo steel is 
continuing. The nickel content of the deposits appears to be a major 
factor that affects cracking of the weld overlay deposits. In our 
experimental work on fireside corrosion, data for a 1000 hr exposure 
of type 304, 310, and 316 stainless steels, Alloy 600, and Alloy 800 
heat exchanger tubes exposed in the FluiDyne Atmospheric Flui- 
dized Bed Combustor are presented for times to 1500 hrs. Work 
continued on preparation of the second and third issues of the 
Synthetic Fuels Process Research Digest. In our work on surveys of 
industrial coal conversion equipment capabilities, information is 
being assembled concerning use of critical let-down valves, expan- 
sion joints, and mechanical connectors in demonstration plants. In 
our work on magnetic beneficiation of dry pulverized coal, testing of 
the handling characteristics and magnetic susceptability of coal from 
a power plant pulverizer continued. 


46238 (PERC—0058-30) Hot and dry char letdown system for 
the Synthane Pilot Plant. Phase II report. (Combustion Engineering - 
Lummus, Bloomfield, N.J. (USA)). 13 Apr 1978. Contract EY-76-C- 
02-0058. 150p. Dep. NTIS, PC A07/MF A011. 

The SYNTHANE process demonstration plant is designed to 
process three tons per hour of any type coal and convert it to high 
Btu gas. In the gasification process a carbonaceous combustible char 
having a heating value of 9000 to 10,000 Btu/Ib is produced as a by- 
product: Approximately 0.3 pound of char per pound of coal feed. 
To render the SYNTHANE process energy effective it is important 
that the energy available in this char be recovered since it represents 
a significant proportion of the available energy in the coal. The char 
exits the gasifier at temperatures up to 1800°F and pressures to 1000 
psig. At these conditions the char contains a substantial amount of 
energy as fuel and as sensible heat. In the demonstration plant no 
attempt is presently made to recover either the heating value or the 
sensible heat of the char. In a commercial plant means for recovering 
this energy must be provided. Initial planning indicated the most 
expedient method of heat recovery is dry depressurization of the 
char stream to essentially atmospheric pressure followind by com- 
bustion in a conventional boiler. To maximize the heat recovery and 
to assist combustion it is desirable to maintain the char temperature 
entering the boiler as high as possible. The Lummus Company was 
awarded a contract to provide the design, simulation testing, and 
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fabrication of a commercially scaleable system to discharge hot dry 
char from the Bruceton demonstration plant and be compatible with 
the downstream heat recovery boiler. Phase I consisted of the 
conceptual design and analysis of a cascade of restrictive nozzles 
arranged in series to stepwise reduce the pressure of the char laden 
gas stream leaving the gasifier to the boiler firebox conditions. This 
report covers Phase II which included the design, construction, and 
cold flow testing of a pilot plant to verify the theoretical predictions 
made in the Phase I effort. 


46239 (SAN—1254-1) Modeling of coal gasification for fuel cell 
utilization. Interim report, 1 May 1976—30 April 1977. Finson, M.L.; 
Lewis, P.F.; Piper, L.G.; Simons, G.A.; Wray, K.L. (Physical Sci- 
ences, Inc., Woburn, Mass. (USA)). Jun ‘1977. Gates EY-76-C-03- 
1254. 69p. Dep. NTIS, PC A04/MF AO1. 

The results of a study performed to determine the optimum 
method of operating a combined coal gasification/molten carbonate 
fuel cell system for direct conversion of the gasified fuel energy into 
electricity are described. Equilibrium calculations of fuel cell operat- 
ing characteristics have been performed to determine anode feed gas 
requirements. The most desirable gasifier off-gas is composed of CO 
and He, with little methane or higher BTU hydrocarbons; water 
must be added to the off-gas under many conditions to prevent 
carbon deposition in the anode chamber of the fuel cell. The en- 
trained flow gasifier is identified as the most appropriate type for 
meeting these requirements, and has the additional advantage of 
being able to handle a wide range of coal types and sizes. A 
computational model for the gasification of coal chars has been 
developed, for eventual use in optimizing gasifier operating a 
tions. The theory for the gasification of char particles describes 
heterogeneous chemical rates, species transport into the porous char 
material, and the statistics of the pore structure. Comparisons of 
results of the model with laboratory measurements on the oxidation 
of chars are quite encouraging. Finally, an ensemble model is pre- 
sented for entrained flow gasifiers, in which the description for 
individual char particles is combined with the equations for the 
exchange of species, mass, momentum, and energy between particles 
and the gas phase, and finite rate equations for gas phase chemistry. 


46240 (SAN—1429-20) Molten Salt Coal Gasification Process 
Development Unit. Quarterly technical progress report No. 5, April— 
June 1977, (Atomics International Div., Canoga Park, Calif. (USA)). 
20 Jul 1977. Contract EF-77-C-03-1429. 3lp. Dep. NTIS, PC A03/ 
MF AOl1. 

This project includes the design, construction, and operation 
of a PDU which will convert one ton of coal per hour into low-Btu 
gas. Construction work proceeded on civil and structural subcon- 
tracts and bids were solicited for the balance-of-plant construction. 
Other activities included the completion of detailed engineering for 
the balance-of-plant construction bid package (183 applicable and 
reference drawings) and the ordering of approximately 70% of all 
key hardware items (process equipment and instrumentation). Fabri- 
cation of the Gasifier Vessel and Melt Withdrawal Chamber was 
completed and the two vessels were successfully hydrostatically 
tested. 


46241 (TID—27606) Economic feasibility study: fuel grade 
methanol from coal for Office of Commercialization of the Energy 
Research and Development Administration. McGeorge, A. (Du Pont 
de Nemours (E.I.) and Co., Wilmington, Del. (USA). Research and 
Development Div.). 1976. Contract EX-76-X-01-0018. 52p. Dep. 
NTIS, PC A03/MF AO1. 

Portions of document are illegible. 

A plant has been described to make fuel grade methanol from 
coal. The process is based on Texaco partial oxidation pressure 
gasifiers and low pressure methanol synthesis. A nominal plant size 
of 5,000 T/D (specifically 5,496 tons/stream day of 95.1% methanol, 
4.8% water, 0.1% higher alcohols) was selected to take advantage of 
scale in minimizing unit investment. The plant would consume 8,702 
tons of high sulfur bituminous coal per stream day and is estimated 
to cost $805MM based on a location in the vicinity of Pittsburgh and 
startup in early 1983. A brief survey of the proposed market for 
methanol fuel by gas turbine peaking units in the electric utility 
industry indicates that a plant of this size could supply about a third 
of the estimated fuel requirements for all gas turbine peaking units in 
the eastern United States in 1985. Several economic cases were 
evaluated to estimate the selling price and the selling price F.O.B. 
the plant for the most favorable case is $10.00/MM Btu. This is a 
very high price for a fuel compared to current projections for 
alternative fuels, and reflects the low Btu value of methanol relative 
to hydrocarbons. The process is capital intensive and thus is sensitive 
to plant investment. A 25% increase in estimated plant investment 
resulted in a 21% increase in selling price. However, selling price is 
relatively insensitive to coal price (a 50% increase in coal price gave 
a 9% increase in selling price). Shipping and distribution costs, 
assuming a mix of tank wagons, tank cars, unit trains and terminals, 
were estimated to be about 11 cents/gal (350 miles average shipping 
distance). This is equivalent to $1.75/MM Btu. 
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46242 (TID—28152) Fundamental data needs for coal conversion 

. Appendices. Weinstein, N.J. (Recon Systems, Inc., Prin- 
ceton, N.J. (USA)). 7 Oct 1977. Contract EY-76-C-02-4059. 437p. 
Dep. NTIS, PC A19/MF AO0O1. 

Inaccurate fundamental data used to design plants can affect 
performance and economics in ways which range from insignificant 
to critical. Work reported here was formulated both to detect 
fundamental data needs for coal conversion processes and to assess, 
as accurately as possible, the absolute and relative importance of 
those needs. Research recommendations based on this analysis in- 
clude additional characterization work on coals, carbonaceous prod- 
ucts, and coal ash; extensive characterization of coal-derived liquids 
and supporting research on pure a oe. and theo- 
retical studies on phase equilibria involving -derived liquids and 
gases, and pure compounds; and miscellaneous engineering studies 
vital to successful development of coal conversion processes. 


46243 (TID—28226) Mixing and gasification of coal in entrained 
flow systems. Quarterly technical progress report No. 3, October 1— 
December 31, 1977. Smoot, L.D.; Hanks, R.W.; Hedman, P.O. 
(Brigham Young Univ., Provo, Utah (USA). Dept. of Chemical 
Engineering). 15 Jan 1978. Contract EF-77-S-01-2666. 27p. Dep. 
NTIS, PC A03/MF AO1. 

Six additional cold-flow tests were conducted duplicating 
previous work by Tice. Results showed that Tice’s earlier work 
contained consistently low gas results but that his conclusions are 
still valid. Modification of the facility to permit nonparallel second- 
ary injection was completed. Coal feeder modifications were com- 
pleted. A larger pressure equalization line was installed, a motor- 
driven stirrer was installed and variable depth, flighted augers were 
built and installed. With these revisions, the feeder now seems to 
operate uniformly and reliably. A preliminary feeder calibration was 
obtained. Both coal/oxygen-enriched air flames and coal/oxygen/ 
steam flames were successfully ignited, stabilized, and maintained 
several times in the absence of preheating methane. The one-dimen- 
sional computer code was modified and applied to a five-particle-size 
system. Small particles ignite sooner and burn out faster than large 
particles. Reactor temperatures rise faster when small particles are 
present than when only one particle size is present. Devolatilization 
was essentially independent of particle size distribution. A calcula- 
tion corresponding to an actual large-scale, char-fed entrained gasi- 
fier was completed for Foster-Wheeler Corporation. Integration of 
general gasifier computer model components was continued. Major 
revisions in one code allowing for fluctuating thermochemical prop- 
erties were made. A technique to estimate the contact index such 
that turbulent fluctuations have an effect on the thermochemical 
equations was formulated and is being integrated into the code. 
Extra coal data required as input to the generalized model were 
obtained. 


46244 (UCRL—52000-78-4) Energy and technology review. 
Shay, H.D.; Crawford, R.B.; Staehle, J.T. (eds.). (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Apr 1978. Contract 
W-7405-ENG-48. 29p. Dep. NTIS, PC A03/MF AOI. 

Three articles are presented on in-situ coal gasification: the 
Hole Creek No. 2 experiment, electromagnetic probing of the sub- 
surface, and explosive fracturing. Separate abstracts were prepared 
for all three articles. (DLC) 


46245 (UCRL—52000-78-4, pp 1-8) Hoe Creek No. 2: the second 
LLL in situ coal gasification experiment. Hill, R.W. Apr 1978. 

In Energy and technology review. 

The Hoe Creek No. 2 in situ coal gasification experiment 
(from October 14 to December 25, 1977) involved reverse-burn 
linking between several boreholes and forward gasification with 
both air and oxygen—steam supply gas. The forward gasification 
lasted 60 days, during which 240 Mmole of gas with an average 
heating value of 91 kJ/mole was produced, and about 2100 Mg of 
coal was consumed. A two-day period of oxygen-steam injection 
during the air burn produced gas whose heating value exceeded 250 
kJ/mole and averaged 224 kJ/mole, acceptable quality for input to a 
plant for upgrading to pipeline quality (about 800 kJ/mole). This 
experiment also clearly demonstrated the importance of maintaining 
the injection point at the bottom of the coal seam. 


46246 (UCRL—52000-78-4, pp 9-16) Obtaining detailed subsur- 
face diagnostic data by electromagnetic probing. Lytle, R.J. Apr 1978. 

In Energy and technology review. 

LLL has developed and tested an electromagnetic method for 
pe between boreholes and has applied the method to define the 
ocation of an in situ coal gasification burn front and to characterize 
the site for an urban rapid-transit station. Using this technique, we 
sample a subsurface region's transmission properties by sending a 
continuous-wave electromagnetic signal between a transmitter and a 
receiver in different boreholes. From the network of sampled sig- 
nals, which vary according to the electrical properties of the media 
through which they pass, we can mathematically determine the 
region’s properties. 
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46247 (UCRL—52000-78-4, pp 17-24) Predicting underground 
and permeability enhancement. Butkovich, T.R. 


In Energy and technology review. 

We are using our stress-wave propagation codes to calculate 
explosive fracture and to predict permeability enhancement. These 
codes were originally designed to calculate how the attenuating 
high-intensity stress wave propagating from the explosion center 
displaces and alters the physical and mechanical properties of the 
surrounding rock. Only recently has there been any incentive to 
calculate the residual porosity and permeability induced by the 
explosion. Since underground coal gasification involves pumping 
large volumes of gas through the coal, it depends strongly on some 
means for enhancing the permeability of the coal. We have been 
investigating the possibility of doing this with explosions. In addition 
to full-scale experiments in the field, we have modified our codes 
and introduced two new code-calculable fracture parameters. One is 
the shear-failure-associated distortional strain, which correlates well 
with observations of intensity and extent of fracture in our experi- 
ments. The other is the residual tensile-failure-associated void 
volume, which correlates well with permeability measurements. 


46248 (UCRL—52461) Simple model for locating the front of a 
reverse-combustion link from thermocouple-response data. Lycz- 
kowski, R.W.; Thorsness, C.B.; Aiman, W.R. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 28 Apr 1978. Con- 
tract W-7405-ENG-48. 8p. Dep. NTIS, PC A02/MF AO1. 

An idealized model for locating the front of a reverse-com- 
bustion link has yielded a tool that appears useful in interpreting 
thermocouple-response data obtained during field operation. 


46249 Coal gasification for industrial use and power. Merer, 
R.D.; Wood, C.E. (INTEG Intercontinental Engineering Ltd., Van- 
couver, B.C.). CIM Bull.; 71: No. 794, 71-77(Jun 1978). 

The production of low- and medium-Btu gas from coal pro- 
vides a more economic source of energy for most industrial users 
than pipeline-quality coal gas (SNG), although the latter has re- 
ceived more publicity. The paper reviews existing and advanced 
methods of coal gasification, with particular emphasis on the produc- 
tion of low- and medium-Btu gas for industrial and utility use. Some 
of the ways in which coal gasification can be integrated into power 
cycles and industrial plant energy balances are discussed. 


46250 Vibratory high pressure coal feeder having a helical ramp. 
Farber, G. (to Dept. of Energy). US Patent 4,071,151. 31 Jan 1978. 
Filed date 24 Nov 1976. 10p. 

Apparatus and method are described for feeding powdered 
coal from a helical ramp into a high pressure, heated, reactor tube 
containing hydrogen for hydrogenating the coal and/or for produc- 
ing useful products from coal. To this end, the helical ramp is 
vibrated to feed the coal cleanly at an accurately controlled rate in a 
simple, reliable and trouble-free manner that eliminates complicated 
and expensive screw feeders, and/or complicated and expensive 
seals, bearings and fully rotating parts. 


46251 Cyclic flow underground coal gasification process. Bissett, 
L.A. (to Dept. of Energy). US Patent 4,069,867. 24 Jan 1978. Filed 
date 17 Dec 1976. 10p. 

PAT-APPL-751,624. 

The present invention is directed to a method of in situ coal 
gasification for providing the product gas with an enriched concen- 
tration of carbon monoxide. The method is practiced by establishing 
a pair of combustion zones in spaced-apart boreholes within a 
subterranean coal bed and then cyclically terminating the combus- 
tion in the first of the two zones to establish a forward burn in the 
coal bed so that while an exothermic reaction is occurring in the 
second combustion zone to provide CO:-laden product gas, an 
endothermic CO-forming reaction is occurring in the first combus- 
tion zone between the CO»-laden gas percolating thereinto and the 
hot carbon in the wall defining the first combustion zone to increase 
the concentration of CO in the product gas. When the endothermic 
reaction slows to a selected activity the roles of the combustion 
zones are reversed by re-establishing an exothermic combustion 
reaction in the first zone and terminating the combustion in the 
second zone. 


46252 Process for the gasification of solid fuels. Danguillier, W.; 
Grams, W. (to C. Otto and Comp. GmbH). US Patent 4,066,420. 3 
Jan 1978. Filed date 4 Mar 1977. 6p. 

A process for gasification of pulverized or fine-grain coal is 
characterized by using a portion of the combustible gas generated at 
a temperature between 1500° and 2200°C in a slag bath generator as 
a gaseous agent that is mixed with the coal and then introduced 
under pressure into the slag bath generator. The portion of the 
combustible gas to be used for this purpose undergoes processing 
which includes extracting dust, cooling and drying before the gas is 
combined with the fuel. According to a different embodiment, the 
combustible gas produced in the generator is used in the reduction 
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process by feeding the gas into a reduction shaft furnace. The top 
gas from the shaft furnace is processed by extracting dust, cooling, 
drying and normalizing the acidity of the top gas before the top gas 
is combined with fuel for introduction as a mixture into the slag bath 
generator. 


46253 Progress in the field of gasification and hydrogenation of 
coal: literature survey. Gwiner, H. Koks, Smola, Gaz; 22: No. 12, 334- 
339(Dec 1977). (In Polish). 


References published in a number of countries are discussed. 


46254 Kinetics of coal reactions with gases and the problem of 
solid fuel gasification. Fedoseev, S.D. (Chemical-Technical Inst., 
Moscow). Khim. Tverd. Topl.; No. 3, 94-98(1977). (In Russian). 

Ways of intensifying the gasification of solid fuel are exam- 
ined. The problem of increasing the economic effectiveness of fuel 
consumption was shown to be solvable only when the fuel’s energy 
efficiency which increases the proportion of beneficial fuel utiliza- 
tion during gasification, is increased simultaneously with the gasifica- 
tion process. 6 references. 


46255 Gas producer plants. Saha, M.; Pillai, P.C. Steam Fuel 
Users’ J.; 26: No. 4, 44-48(1977). 

Gasification of coal in a fixed-bed, double-stage gasifer to 
produce gas containing tar, tar-free gas, or tar- and dust-free gas as 
required is described. 


LIQUEFACTION 


REFER ALSO TO CITATION(S) 46207, 46212, 46236, 46237, 
46242, 46292, 46321, 46379, 48072, 48295 


46256 (EPRI-AF—741(Vol.1)) Process engineering evaluations 
of alternative coal liquefaction concepts; and a supplemental report on 
the effect of purchased power and steam turbine drives on the solvent 
refined coal process. Final report. McNamee, G.P.; Patel, N.K.; 
Roszkowski, T.R.; White, G.A. (Parsons (Ralph M.) Co., Pasadena, 
Calif. (USA)). Apr 1978. 270p. Dep. NTIS, PC A1l2/MF AOI. 

Process engineering evaluations have been prepared for two 
coal liquefaction concepts. These evaluations were made within the 
framework of complete self-sustained plants which require only coal 
and water as feed materials. The two liquefaction concepts consid- 
ered were the non-catalytic SRC process and a generic catalytic 
hydroliquefaction process referred to as the CHL process in this 
report. The engineering designs and capital cost estimates were 
developed for a southern Illinois location using the same general 
process configuration and supporting units for both liquefaction 
systems. The designs are based on the use of commercially demon- 
strated technology wherever possible. This emphasis on current 
technology provides a basis for assessing the cost of a first genera- 
tion plant that could be constructed today without further improve- 
ments from the 1975 technology base. These initial designs are 
intended to be base cases for assessing the cost impact of process 
improvements incorporated into subsequent designs. Two cases rep- 
resenting different processing severities were developed for each 
process. The more severe operations produce products with a lower 
sulfur content and a higher liquid yield. The designs were developed 
for plants with a nominal product capacity of 50,000 fuel oil equiva- 
lent (FOE) bbls/day (FOE bbl = 6.3 x 10° Btu). The total plant 
investments range from $1,097 MM to $1,173 MM for the two SRC 
cases, and from $1,228 MM to $1,445 MM for the two CHL cases. 
The higher capital costs were associated with the more severe 
operations. The cost of on-site power generation represents a signifi- 
cant proportion of the overall plant capital cost. To assess the 
implication of this, two additional cases were developed using pur- 
chased power. The use of purchased power can reduce the total 
plant investment in the range of 12 to 17 percent. 


46257 (FE—496-149) Solvent refined coal (SRC) process. Annual 
technical progress report, January—December 1977. (Pittsburg and 
Midway Coal Mining Co., Shawnee Mission, Kans. (USA)). Jun 
Aon Contract EX-76-C-01-0496. 132p. Dep. NTIS, PC A07/MF 
AOl. 

Major activities at the SRC Pilot Plant included modification 
of the pilot plant for SRC II operation, the successful SRC II 
operation with Kentucky, Illinois and Pittsburgh seam coals, and the 
production of distillate fuel for a commercial scale burner test. Major 
activities at the Merriam Laboratory included an extensive process 
variable study of SRC II operation with Kentucky Nos. 9 and 14 
coal, evaluation of Illinois and Pittsburgh seam coals for SRC II 
processing, and limited exploratory work on reactor configurations. 


46258 (FE—1534-50) Chemicals from coal. Final report based on 
HRI H-Coal product. Peters, B.C. (Dow Chemical Co., Midland, 
Mich. (USA). Hydrocarbons and Energy Research Lab.). 25 Oct 
1977. Contract EX-76-C-01-1534. 32p. (Dow/FR—363). Dep. NTIS, 
PC A03/MF AOl1. 


COAL AND COAL PRODUCTS 4587 


This document contains the final results of an investigation to 
determine the suitability of the COED, H-COAL, SYNTHOIL, and 
SRC II syncrudes as petrochemical feedstocks. Based on the results 
of laboratory investigations, conversions of the liquid products to 
petrochemical feedstocks per ton of coal fed to each liquefaction 
process was 15.0%, 33.9%, 26.9%, and 23.0% respectively. While it 
is recognized that the samples obtained were from liquefaction runs 
that were not necessarily representative, based on the samples that 
were furnished, the H-COAL process produces the maximum yield 
of feedstocks and thus was chosen as the basis for the preliminary 
design and economics for a commercial chemical refinery. From a 
chemical refinery sized to process 50,000 barrels per stream day of 
H-COAL derived syncrude, yields of 653 anti M lb/year of ethylene 
and 245 anti M gal/year of benzene were calculated. Total annual 
revenues were estimated at $447.4 anti M (1980). Total capital 
investment of $406.3 anti M and production costs of $371.5 anti M 
per year were also calculated. For the base case, H-COAL syncrude 
was taken at $16 per barrel, a price competitive with world crude oil 
(1980). At that feedstock price, a return on total capital (ROI) of 
greater than 18% is realized. The results of this investigation demon- 
strate both the technical feasibility and economic viability of pro- 
cessing coal-derived syncrudes for future production of petrochemi- 
cal feedstocks. 


46259 (FE—1743-41) Zine halide hydrocracking process for dis- 
tillate fuels from coal. Quarterly technical progress report, May 1— 
July 31, 1977. Maskew, J.T.; Klunder, E.B.; Zielke, C.W.; Parker, 
W.A.; Pell, M.; Struck, R.T. (Conoco Coal Development Co., 
Library, Pa. (USA). Research Div.). 20 Aug 1977. Contract EX-76- 
C-01-1743. 47p. Dep. NTIS, PC A03/MF A0O1. 

Three bench-scale hydrocracking runs were made that 
expand the variable study with subbituminous coal to more severe 
conditions. A reaction rate model based on the variable study will be 
made. In addition, five runs investigating special aspects of the 
ZnCl, process were made. Supporting laboratory work was done in 
the areas of secondary zinc recovery, batch autoclave hydrocrack- 
ing, testing physical properties of product zinc chloride from hydro- 
cracking and analysis of hydrocracking products. Work on testing of 
construction materials for corrosion resistance and valves for reli- 
ability in zinc chloride service is reported. Construction of the 100 
lb/hr Process Development Unit will be lengthened about three 
weeks beyond the previously projected schedule. Final completion is 
estimated as February 28, 1978. Projected finish for the hydro 
section is about December 8, 1977. 


46260 (FE—2028-7) Kinetics and mechanism of desulfurization 
and denitrogenation of coal-derived liquids. Sixth quarterly report, 
September 21, 1976—December 20, 1976. Gates, B.C.; Katzer, J.R.; 
Olson, J.H.; Kwart, H.; Stiles, A.B. (Delaware Univ., Newark 
(USA)). 22 Dec 1976. Contract EX-76-C01-2028. 102p. Dep. NTIS, 
PC A06/MF AO1. 

Two high-pressure flow microreactors continue to function 
effectively for studies of the hydrodesulfurization of dibenzothio- 
phene, methyl-substituted dibenzothiophene and also for studies of 
the hydrodenitrogenation of quinoline. The hydrodesulfurization of 
dibenzothiophene has been examined in a flow system in a totally 
reproducible fashion free from catalyst deactivation for extended 
periods. The reaction is first-order in dibenzothiophene, and all of 
the reaction products except HeS are sulfur free. A program for 
determining the kinetics and reaction network of methyl-substituted 
dibenzothiophenes was started. For example, the rate for 
hydrodesulfurization of 4,6-dimethyldibenzothiophene is about one- 
fifth the rate for dibenzothiophene. The hydrocarbon reaction prod- 
ucts except H2S are sulfur free; therefore, the initial point of attack is 
concluded to be the C-S bond. The hydrodenitrogenation of quino- 
line was examined further by replacing white oil with hexadecane; 
this substitution permits the determination of the nitrogen-free reac- 
tion products by gas chromatography. These studies show that the 
C-N bond is broken after at least the heterocyclic ring and prefer- 
ably both rings are hydrogenated. The hydrogenolysis reactions are 
rate limiting for the overall process of nitrogen removal. The 
hydrodenitrogenation of acridine is slower than that of quinoline. 
The reaction network shows that the molecule must be hydrogenat- 
ed before nitrogen removal occurs at a significant rate. 


46261 (FE—2222-8) Full-scale utility boiler test with solvent 
refined coal (SRC). McRanie, R.D. (Southern Co. Services, Inc., 
Birmingham, Ala. (USA)). Apr 1978. Contract EX-76-C-01-2222. 
24p. Dep. NTIS, PC A02/MF AO1. 

The SRC burn test was an unqualified success and a signifi- 
cant milestone in the overall objective of qualifying coal-derived 
fuels for a variety of future energy needs. This assessment is fully 
supported by the flawless performance of the 22.5 megawatt unit at 
Plant Mitchell and the test data that revealed SRC to be so nearly 
pollution-free that it clearly surpasses current Environmental Protec- 
tion Agency standards. Boiler efficiency measurements performed 
throughout all phases of the burn test indicated that efficiency at full 
load was essentially the same when burning either SRC or coal. The 
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boiler stayed much cleaner with SRC than with coal, eliminating the 
need for deslagging the burner front or the use of soot blowers 
during the entire 18-day burn test. The quantity of flyash generated 
while burning SRC was nominally 7 to 10 times less than when firing 
coal, and bottom ash was virtually nonexistent with no accumulation 
of ash in any boiler section. Advantages of low ash, coupled with the 
ease of pulverization and the exceptional boiler cleanliness, take on a 
distinct importance in the overall improvement of boiler and auxil- 
iary equipment availability and reliability. The notable results 
achieved from the test have generated much enthusiasm. Scientific 
and statistical data from the project proved that the technical 
performance of SRC was excellent and that the fuel offers a viable 
option for making effective use of the nation’s large coal deposits. 
The ease of modifications and enhanced reliability of the boiler and 
associated equipment make SRC an attractive alternative for existing 
coal-fired plants when compared with scrubber installations at many 
times the cost of an SRC conversion. The use of SRC can also 
eliminate the need for scrubbers on new power plants, leading to 
greater overall plant reliability and reduced capital requirements. 


46262 (FE—2244-14) Flash pyrolysis coal liquefaction process 
development. Quarterly report, April—June 1977, including the June 
1977 monthly report. Knell, E.W.; Gethard, P.E.; Shaw, B.W.; 
Green, N.W.; Willson, W.G. (Occidental Research Corp., La Verne, 
Calif. (USA)). 1977. Contract EX-76-C-01-2244. 76p. Dep. NTIS, 
PC A0S/MF AO1. 

The planned subbituminous coal pyrolysis baseline runs were 
completed. Material balance data for the three runs were compiled 
and are reported here. Mass and elemental balance closures were 
good. Yield distributions among the three runs were in good agree- 
ment. Compared to the bench-scale pyrolysis results reported earlier, 
lower tar and higher gas yields were obtained during the PDU 
baseline runs with subbituminous coal. Further PDU and bench- 
scale tests are being made to investigate these differences. Pyrolysis 
of bituminous coal was begun with the near-term objective of 
determining reactor performance over a wide range of operating 
conditions. Satisfactory performance at rates up to 100 lb/hr and at 
temperatures as low as 1200°F was achieved in initial tests of up to 9 
hours duration. There was no evidence of reactor fouling as con- 
firmed by visual inspection after planned shutdown. Tests at rates of 
up to 200 lb/hr or temperature of about 1000°F showed susceptibil- 
ity to fouling due to erratic flow of hot char to the reactor. Work to 
reduce char rate fluctuations is continuing. Autoclave testing of 
commercially available catalysts was completed and an alumina 
supported Ni-Mo catalyst was chosen for pyrolysis tar hydrotreating 
studies. Operation of the continuous hydrotreater continued with the 
successful execution of a 40 hour material balance run processing tar 
produced in the PDU. The preliminary data indicate that ‘Flash 
Pyrolysis” tar can be hydrorefined using commercially available 
petroleum catalysts. High conversion of preasphaltenes and asphal- 
tenes to oils and sulfur removal are obtainable under moderate 
severity. Nitrogen removal requires higher severity. Interpretation 
of the significance of these results is subject to performance data at 
greater catalyst age. 


46263 (FE—2244-23) Flash pyrolysis coal liquefaction process 

development. Quarterly report, January—March 1978 including the 

March 1978 monthly report. Knell, E.W.; Gethard, P.E.; Shaw, 

B.W.; Green, N.W. (Occidental Research Corp., La Verne, Calif. 

a: 1978. Contract EX-76-C-01-2244. 9p. Dep. NTIS, PC A02/ 
AOl. 

Revisions to improve the operability of the PDU with bitumi- 
nous coal were completed and evaluated during two short tests. 
Work aimed at determining the tar yield from bituminous coal was 
begun. Cold flow testing was resumed to develop means to improve 
char circulation in the PDU pyrolysis system. Two new devices 
were developed which show promise. Cold flow modelling con- 
firmed the occurrence of char maldistribution in the original PDU 
reactor design and the effectiveness of the insert baffle in providing 
uniform distribution. Char circulation control stability can be im- 
proved by adding capacitance to the system thereby dampening 
surges. 


46264 (FE—2251-51) Conceptual design for advanced coal lique- 
faction commercial plant. Technical report for the month of April 
1978. (Fluor Engineers and Constructors, Inc., Irvine, Calif. (USA)). 
a 1978. Contract EX-76-C-01-2251. 23p. Dep. NTIS, PC A02/MF 
AOl. 

Continuing effort on this contract consists of two additional 
studies as follows: (1) Evaluate whether catalytic cracking should be 
used in the refining sequence in the conversion of coal to gasoline. 
The base case in the Advanced Coal Liquefaction configuration 
employs hydrocracking and excludes the catalytic cracking step. 
Engineering in this case has been completed and the estimation of 
capital costs has been started. Preliminary costing indicates that 
capital costs will vary but little from the base case. (2) Evaluate the 
concept of purchasing a substantial fraction of the electric power 
requirements and converting gas now fired in gas turbines to by- 
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product SNG. Work on this case has been finished. Capital cost for 
this case was determined to be less than the base case due to the 
elimination of the combined cycle power plant. Breakeven price for 
purchased electric power was found to be 2.5 cents/kWH. If power 
could be purchased at a lower unit price, the purchased power case 
would be at an advantage over the base case. If power cost is above 
2.5 cents/kWH, however, the base case would be preferred. The 
selling price assumed for co-product SNG was found to exert a 
strong effect on the required gasoline selling price, especially since 
the amount of SNG is substantially greater than in the base case. The 
desirability of this case vis-a-vis the base case is dependent upon both 
the price for which a large block of electric power could be 
purchased and the selling price of SNG. For a favorable set of 
assumptions when purch power is set at 2.0 cents/kWH and 
SNG selling price is assumed to be $4.50/MMBtu (instead of $3), 
gasoline selling price is reduced by over $3/bbl, to $21.13. 


46265 (FE—2260-20) H-Coal Pilot Plant: Phase II construction 
and Phase III operation. Monthly report No. 20 for April 1978. 
(Ashland Synthetic Fuels, Inc., Ky. (USA)). 20 May 1978. Contract 
EX-76-C-01-2220. 154p. Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

A 5.03% gain in completion of Badger’s erection contract 
was achieved in spite of a minor labor dispute affecting four days 
production. Equipment deliveries have improved with 89% now on 
site. Progress was made in all areas of ASFI's subcontract work. 
Kentucky's draft of the H-Coal air permit conditions is being re- 
viewed by ASFI in order to reply by May 10, 1978. Kentucky is still 
reviewing the H-Coal water permit. An examination of the cost for 
coal, hydrogen, catalyst and purchased fuel is underway. Material 
balance computer programs to predict the Pilot Plant flows for the 
five operating modes based upon PDU operations continues. Facili- 
ties for offsite computer service has been discussed with McDonnell 
Douglas. Subcontract HC-34 between ASFI and Lummus for con- 
struction of the Waste Oil Recovery System has been fully executed 
at a total cost estimate of $778,600. More than 60 applicants with 
two to five years operator experience have responded to an Ashland 
Oil Personnel Department survey. A screening test for operators has 
been completed and is under review. A detailed listing of precom- 
missioning systems and procedures has begun. Syncrude Mode of 
Operations sampling and testing programs are complete. Studies are 
underway to define the analytical support for the Fuel Oil Mode and 
for the Lummus Deashing System and the Waste Oil Recovery Unit. 


46266 (FE—2270-27) Solvent refined coal (SRC) process. Oper- 
ation of Solvent Refined Coal Pilot Plant, Wilsonville, Alabama. 
Quarterly technical progress report, July—September 1977. Lewis, 
H.E.; Weber, W.H.; Usnick, G.B.; Hollenack, W.R.; Hooks, H.W. 
(Catalytic, Inc., Wilsonville, Ala. (USA)). Mar 1978. Contract EX- 
76-C-01-2270: 164p. Dep. NTIS, PC A08/MF AO1. 

During the months of July, August, and September 1977, coal 
from Old Ben’s No. 1 mine in Indiana was processed at the Wilson- 
ville, Alabama Solvent Refined Coal (SRC) pilot plant. SRC yield 
was 60% for a product containing 0.9% sulfur and 46% for a 
product containing 0.7% sulfur. The process generated sufficient 
solvent throughout the period to sustain steady-state operation; 
make-up solvent was required only to compensate for flushing losses 
and leakage. Results of solid-liquid separation by centrifugation and 
with hydroclones (used in conjunction with antisolvent) are dis- 
cussed, and scale-up data for pressure-leaf filtration are presented. 


46267 (FE—2353-18) EDS coal liquefaction process develop- 
ment: Phase IIIA. Monthly technical progress report, June 1—June 
30, 1977. Fant, B.T. (Exxon Research and Engineering Co., Bay- 
town, Tex. (USA). Baytown Research and Development Div.). Oct 
1977. Contract EX-76-C-01-2353. 44p. Dep. NTIS, PC A03/MF 
AOl. 

Highlights from this report are summarized as follows. With 
the 50 pound-per-day Recycle Coal Liquefaction Unit (RCLU), the 
effect of recycling coker liquids derived from Illinois No. 6 coal on 
liquefaction was investigated. Operations with Wyoming coal were 
conducted using a recycle solvent heavier than that typically used. 
Following the completion of the sixteen-day Wyoming coal run on 
the one ton-per-day Coal Liquefaction Pilot Plant (CLPP) an inspec- 
tion revealed that high erosion rates had occurred in the vacuum 
flash feed zone. A preliminary liquefaction model for Wyodak coal 
has been developed which correlates 1000°F+ bottoms yield as a 
function of temperature and residence time. Raw 400-1000°F EDS 
coal liquid burned clean in a 50 horsepower pilot scale industrial 
boiler. Smoke and particulate emission levels for the coal liquid were 
significantly lower than values obtained with a reference petroleum 
fuel oil. A preliminary study indicates the optimum feed ash level for 
Illinois coal is probably not significantly different than that used in 
the Illinois Study Design. A preliminary evaluation of air-blown, 
moving-bed gasification (MBG) has been completed. The low Btu 
gas (LBG) produced by the MBG process is more expensive to make 
than LBG from coal FLEXICOKING, although both options pro- 
duce fuei of significantly lower cost than high Btu gas or liquids. 
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More than 90% of the phenolic compounds were removed from 
CLPP waste water by solvent extraction. 


46268 (FE—2547-18) Phase II laboratory support for H-Coal 
Project. Monthly progress report No. 18, April 1978. Comolli, A.; 
Battista, C.; Bernard, R.; Johanson, E.; Karolkiewicz, W.; Rao, P.; 
Reynolds, M.; Weber, C. (Hydrocarbon Research, Inc., Lawrence- 
ville, N.J. (USA)). May 1978. Contract EF-77-C-01-2547. 49p. Dep. 
NTIS, PC A03/MF AOl1. 

We have completed the bench unit catalyst evaluation runs on 
denitrogenation and desulfurization catalysts. Based on preliminary 
results the Amocat 1A catalyst exhibits better desulfurization and 
greater elimination of preasphaltenes or toluene insolubles than the 
other three catalysts tested. The average sulfur content for the 
Amocat 1A was 0.11 W percent lower than the standard catalyst. 
Toluene insolubles increased from 15 W percent to 20 W percent for 
the Amocat 1A and 20 to 30 W percent for the standard 1442A 
catalyst. A bench-unit run to compare operations at low pressure 
(1425 psig versus 2500 psig) has been completed. Early results 
indicate a 5-10 W percent higher yield of residual oil with a higher 
sulfur content (by 0.05-.10 W percent) than obtained in high pressure 
operation. Process Development Unit modifications are in progress 
to simulate the Pilot Plant process sequence and to improve reliabil- 
ity and productivity. A central control room, which will house the 
major control functions and a data acquisition storage and handling 
system, will be completed early May. The Process Engineering 
Department has projected two base cases for optimum all-distillate 
production. The economics, yields and product properties are sum- 
marized. 


46269 (FE—2893-11) EDS coal liquefaction process develop- 
ment: Phase IV. Monthly technical progress report, March 1—March 
31, 1978. Epperly, W.R. (Exxon Research and Engineering Co., 
Florham Park, N.J. (USA)). Apr 1978. Contract EF-77-A-01-2893. 
59p. Dep. NTIS (US Sales Only), PC A04/MF AO1. 

A screening study with Pittsburgh No. 8 bituminous coal was 
continued in the 50 pound-per-day Recycle Coal Liquefaction Unit 
(RCLU-1). The effects of temperature and residence time on lique- 
faction yields and operability were investigated. Preliminary results 
indicate that at standard conditions, Pittsburgh No. 8 coal conver- 
sion is lower than for Illinois No. 6 coal. In the Ni/Mo-10 catalyst 
activity maintenance study with Illinois solvent, solvent donatable 
hydrogen content continued at the target level without any increase 
in reactor temperature. Determination of reaction rate parameters 
for Ni/Mo-10 catalyst was completed. A study of the factors affect- 
ing preferred location of a Commercial EDS Plant feeding Illinois 
coal was completed. Preliminary screening economics narrowed the 
alternatives to the Gulf Coast area and a nine-mouth location in 
Western or Southern Illinois. The EDS Liquefaction Process Varia- 
bles Study reported earlier established a preferred reactor residence 
time of 40 minutes. Further analysis of the economic factors in- 
volved in increasing residence time established the following: The 
primary driving force is to convert low-value vacuum bottoms to 
liquid products or high Btu gas. Incentives for increases up to the 40- 
minute level are strong because of a large increase in conversion 
relative to incremental hydrogen and reactor costs. Commercial 
benefits have been defined for operation of the Baytown FLEXI- 
COKING prototype on ECLP vacuum bottoms. The benefits will 
be quantified as part of the cost/benefit study. Work continued on 
developing the costs to revamp the Baytown FLEXICOKING 
prototype to run on ECLP vacuum bottoms. (LTN) 


46270 (FE—2893-13) EDS coal liquefaction process develop- 
ment: Phase IV. Monthly technical progress report, April 1—April 30, 
1978. Epperly, W.R. (Exxon Research and Engineering Co., Flor- 
ham Park, N.J. (USA)). May 1978. Contract EF-77-A-01-2893. 58p. 
Dep. NTIS (US Sales Only), PC A04/MF AO1. 

A screening study with Pittsburgh No. 8 bituminous coal was 
concluded in the 50 pound-per-day Recycle Coal Liquefaction Unit. 
Preliminary results indicate that for the liquefaction conditions stud- 
ied (800 to 840°F/40-100 minutes slurry residence times), conversion 
and liquid yield for both Pittsburgh No. 8 coals are lower than for 
Illinois No. 6 coal at comparable conditions. Operability with Pitts- 
burgh coal was very smooth. A brief process variable study was 
conducted with Ni/Mo-10 catalyst to pinpoint catalyst activity at 
current conditions relative to start-of-run activity as a measure of the 
extent of deactivation. The computer program which simulates 
solvent hydrotreating was updated to include reaction rate param- 
eters for Ni/Mo-10 catalyst. The independent variables for the 
solvent hydrotreating model now include temperature, hydrogen 
partial pressure, space velocity, feedstock composition and catalyst 
type. Naphtha hydrotreating studies show that caustic washing to 
remove phenols reduces severity (2-fold in space velocity) and 
hydrogen consumption (50 percent) required to meet reformer feed 
specifications. Bench coke gasification studies in the Small Fluidized 
Bed Unit (SFU) with EDS Illinois coke indicate that in a well 
fluidized bed, slag-free operation can be achieved with various 
combinations of operating conditions. Detailed equipment design for 
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hydrogen generation facilities was initiated for the Illinois Coal 
Study Design Update Base Case. Economic sensitivity studies were 
completed on the effect of changing two operational variables in 
liquefaction: treat gas rate and solvent-to-coal ratio. Engineering and 
procurement work for the Exxon Coal Liquefaction Pilot Plant 
(ECLP) was 35 percent complete at the end of April. Site prepara- 
tion work was about 85 percent complete. 


46271 (TID—28447) Research and development of an advanced 
process for the conversion of coal to synthetic gasoline and other 
distillate fuels. Quarterly progress report No. 2, August 1—October 
31, 1976. Schneider, A.; Hollstein, E.J.; Janoski, E.J. (Suntech, Inc., 
Marcus Hook, Pa. (USA). Research and Engineering Div.). Nov 
1976. Contract EX-76-C-01-2306. 26p. Dep. NTIS, PC A03/MF 
AOl. 

This report describes the progress in the development of a 
process to convert coal to gasoline. We have carried out about 
sixteen reactions in our 300 ml. reactor. The incomplete results 
indicate that: A reaction temperature of between 375°C and 400°C 
appears to be optimum for the hydrogenation of solvent refined coal 
filter feed; only a very mild hydrogenation treatment is necessary to 
lower significantly the viscosity of coal liquids; we have been able to 
increase the hydrogen contents of our products to almost 10 wt.%. 
The total liquid product has very low viscosity and is easily filtered 
in the laboratory; treatment of the total liquid hydrogenated product 
with hydrogen chloride proceeds rapidly (first trial data suggest that 
the treatment may reduce the nitrogen content to a level which is 
acceptable for hydrocracking, i.e. less than 0.1 wt.% total nitrogen, 
and that separation of extract and raffinate is easily accomplished); 
and we have shown that partial pressure of hydrogen is a major 
cause of the cessation of our hydrogenation reaction. 


46272 Dissolution reaction of coal by hydrogen-donating aroma- 
tic solvents. II. The effect of phenolic compounds. Sato, H.; Kamiya, 
Y. (Univ of Tokyo, Jpn). Nenryo Kyokai-shi; 57: No. 609, 21-28(Jan 
1978). (In Japanese). 

In order to clarify the effect of the oxygen-containing com- 
pounds on the liquefaction of coal, four kinds of coal were treated 
with a mixture of tetralin and 1-methylnaphthalene at 435$degree$C, 
and initial hydrogen pressure of 20kg/cm$sup 2$ for 30 mins. It was 
found that phenolic compounds have a remarkable accelerating 
effect on the coal conversion, depending on the coal character. 
These compounds increase the coal conversion without increasing 
consumption of hydrogen and phenols, suggesting that a very selec- 
tive hydrogen donation is occuring. 23 refs. 


46273 Coal-derived asphaltenes: characterisation by acid-base 
fractionation. Bockrath, B.C. Fuel; 57: No. 1, 4-8(Jan 1978). 

Asphaltenes isolated from liquid products of the liquefaction 
of Pittsburgh seam bituminous coal under different process condi- 
tions were separated into basic, acid/neutral and, in one case, acid 
and neutral fractions. Molecular weights were obtained by boiling 
point elevation and molecular size distributions by gel permeation 
chromatography. The basic fraction is mostly composed of larger 
molecules than the acid/neutral fraction. The relative amount of 
benzylic hydrogen, as determined by n.m.r., is reduced as the extent 
of conversion increases. Hydrogen bonding between the acid/neu- 
tral and basic fractions is shown to account for the pentane insolubil- 
ity of only a minor amount of the total asphaltene. 


46274 Characterisation of organic fractions in solvent-refined 
coal by quantitative n.m.r. spectroscopy. Wooton, D.L. Fuel; 57: No. 
1, 17-21(Jan 1978). 

A solvent-refined coal product obtained from Pittsburgh No. 
8 coal has been preparatively separated into four sized fractions by 
gel permeation chromatography. Quantitative Fourier-transform nu- 
clear-magnetic-resonance results for the separated fractions are re- 
ported along with elemental and molecular weight analysis data. 
Observed trends for several average molecular parameters for these 
fractions are discussed. The absence of certain organic functional 
groups, such as carbonyls, is also noted. 


46275 Effects of solvent on molecular composition in coal lique- 
faction. Schiller, J.E.; Knudson, C.L. Fuel; 57: No. 1, 36-40(Jan 
1978). 


The product from uncatalyzed liquefaction of lignite using 
synthesis gas (CO-Steam process) was examined by column chroma- 
tography, high-resolution mass spectrometry, gas chromatography- 
mass spectrometry, and low-voltage mass spectrometry. The nature 
of the solvent affected the type and distribution of compounds in the 
product oil. Anthracene oil and recycle oil as solvents gave mainly 
aromatics and phenols. When tetralin was used as solvent, the 
product showed larger amounts of oxygen compounds, more hy- 
droaromatic compounds, and a greater degree of alkylation in high- 
molecular weight aromatics. Tetralin, therefore, appears to be a 
more powerful hydrogen donor than anthracene oil or in stabilizing 
intermediate fragments that would otherwise repolymerize. Carbon- 
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number analysis data for liquids prepared using three different sol- 
vents are presented. 


46276 Coal for motor fuel takes step forward in NCB laboratory. 
Laird, R. Engineer (London); 246: No. 6356, 59, 86(1978). 

The coal liquefaction process which is being developed at the 
NCB Coal Research Establishment is described. Bituminous non- 
coking coal can be converted to a product equivalent in all ways to 
conventional petrol, but costing 1 to 5 times as much to produce. 
One ton of coal produces up to 50 gallons of petrol, plus 80 gallons 
of other distillate oils for industrial engines and chemical feedstocks. 


46277 Supercritical gas extraction. Garrett, K. S. Afr. Mech. 
Eng.; 27: No. 12, 405-406(Dec 1977). ° 

The advantage of this process is that substances of low 
volatility can be separated out from coal at temperatures well below 
their boiling points. This technique is valuable for extracting heat- 
liable substances. The residue is a porous char that is more reactive 
than coal and has an MAF calorific content similar to that of the 
coal from which it was produced. When heated, it neither cakes nor 
evolves tar and the volatile substances that it emits are gas and 
water. This residue could serve as a fuel or a high quality feedstock 
for gasification, and would be suitable for fluidized bed combustion 
or gasification processes. 


46278 Solvent refined coal: the process and its potential for 
Canada. Warren, I.H. Coal Miner; 2: No. 4, 5-10(Dec 1977). 

The Solvent Refined Coal (SRC) process developed by the 
Pittsburgh and Midway Coal Mining Co., currently being piloted at 
the 50 ton/day level near Tacoma, Washington, is essentially based 
on the Pott-Broche process for coal liquefaction by direct hydrogen 
addition. The process is described; virtually no R and D effort has 
been devoted in Canada to the SRC process. 


46279 Coal liquefaction process. Plumlee, K.W.; Vernon, L.W. 
(to Exxon Research and Engineering Co.). US Patent 4,051,012. 27 
Sep 1977. Filed date 17 May 1976. 6p. 

A process for liquefying a particulate coal feed to produce 
useful petroleum-like liquid products by steps which include: (a) 
contacting, in a liquefaction zone, said coal feed with a hydrogen 
donor solvent at temperature and pressure sufficient to hydroconvert 
and liquefy the coal, (b) separating the product from the liquefaction 
zone by distillation into fractions inclusive of a liquid solvent frac- 
tion which contains at least 30 weight percent, and preferably at 
least 50 weight percent hydrogen donor compounds, particularly 
those fractions boiling within about the 350°-850°F range, and 
preferably within about the 400°-700°F range, (c) hydrotreating said 
liquid solvent fraction in a hydrogenation zone in the presence of a 
quinone catalyst, and (d) recycling the hydrogenated liquid solvent 
mixture to said coal liquefaction zone. 


46280 Determination of methyl chrysenes in a coal liquefaction 
product. Goeckner, N.A. (Western Illinois Univ., Macomb); Griest, 
W.H. Sci. Total Environ.; 8: No. 2, 187-193(Sep 1977). 

Analysis of carcinogenic methyl chrysenes in a complex 
sample matrix requires a combination of liquid-liquid partition and 
column chromatography to obtain a chrysene subfraction. Analyti- 
cally interfering alkyl benzanthracenes are removed by a combina- 
tion of a selective Diels-Alder reaction and column chromatography. 
Application to a coal-liquefaction product revealed 98 ppM of 
chrysene and 106 ppM of 3-methyl, 102 ppM of the 2-methyl, 64 
ppM of the 6-methyl, and possibly 19 ppM of the 4- plus 5-methyl 
chrysenes. 


46281 Modification of ‘‘cobalt—molybdate” catalyst by hydra- 
tion—dehydration, oxidation—reduction, and thermal processes. 
Fuller, E.L. Jr. (Oak Ridge National Lab., TN). Prepr., Div. Pet. 
Chem., Am. Chem. Soc.; 22: No. 4, 1343-1351(Aug 1977). 

From American Chemical Society meeting; Chicago, IL (28 
Aug 1977). 

Hydrotreating processes for liquefying and desulfurizing coal 
are, in general, feasible only if optimum catalysts are employed. As 
part of a program to study the chemistry of hydrogenation and 
heteroatom removal from coal-related chemicals, this report deals 
with the characterization of the surface properties and reactions of a 
commercially proven catalyst. The chemistry and structure of this 
commercial catalyst are strongly controlled by the amount and 
nature of the sorbed water and its interactions with the catalyst and 
support. The results aid appreciably in modelling of catalytic proc- 
esses, where both physical (diffusion retardation and/or surface area 
elimination) and chemical (surface site exclusion, hydrolysis and/or 
oxidation) processes are altered by the presence and reaction with 
sorbed water. This preliminary work serves to present pertinent 
experimental results; additional details, correlation, and relevance to 
catalytic processes are available. 


46282 Deactivation mechanisms for a cobalt molybdate coal liq- 
uefaction catalyst. Holloway, P.H.; Nelson, G.C. (Sandia Labs., 
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Albuquerque, NM). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 
4, 1352-1362(Aug 1977). 

From American Chemical Society meeting; Chicago, IL (28 
Aug 1977). 

While there are several methods for liquefying coal, those 
using direct catalytic hydrogenation appear to have some potential 
advantages. One such process, SYNTHOIL, has been under devel- 
opment by the Pittsburgh Energy Research Center for a number of 
years. The catalyst in the SYNTHOIL and other processes is multi- 
functional since it accelerates the rates of heteroatom removal (pri- 
marily sulfur) and hydrocracking in the reactor. It consists of cobalt 
and molybdenum compounds supported on SiO: stabilized/promot- 
ed AhkOs;. Such catalysts have a long and successful history as 
hydrodesulfurization agents in the processing of petroleum-derived 
feedstocks. For coal liquefaction, their functional activities are very 
adequate but their lifetimes remain in question. Stanulonis, et.al. have 
reported on some aspects of the structural and compositional 
changes accompanying the use of these catalysts in the SYNTHOIL 
process. In addition, Kang and Johnson have reported on the deacti- 
vation mechanisms operative for catalyst in the H-coal process. The 
object of the present work was to continue the study of catalyst 
deactivation in the SYNTHOIL process by examining deactivation 
as a function of time and as a function of position within the reactor. 
The structural and compositional data indicate that at least four 
deactivation mechanisms are operative—nitrogen-poisoning, Fe and 
Ti penetration into the catalyst, surface mineral deposits, and coking 
within the catalyst. The data indicative of each of these mechanisms 
is discussed. 


46283 Mathematical modeling of the formation of liquid products 
from coal. Gagarin, S.G.; Dembovskaya, E.A.; Krichko, A.A.; Yulin, 
M.K. Solid Fuel Chem. (USSR) (Engl. Transl.); 11: No. 2, 1-7(1977). 

A general mathematical model of the formation of liquid 
products from coal by its hydrogenation treatment in the presence of 
various amounts of petroleum product has been developed. The basis 
of the model is formed by regression equations connecting the 
indices of the process in the hydrogenation, hydropurification, and 
hydrocracking stages with the parameters of the technological con- 
ditions. Criteria have been formulated for the optimality of the 
process as a whole, and by using the methods of nonlinear program- 
ming the optimum conditions have been determined for directing the 
process to the production of the maximum possible amount of either 
boiler fuel or of motor fuel. The dependence of the optimum 
conditions on the amount of petroleum used in the process has been 
established. 4 refs. 


46284 Liquid coal products. Krichko, A.A.; Zamanov, V.V.; 
Makar’ev, S.V.; Davydov, V.P.; Titova, T.A.; Yulin, M.K. (Inst. of 
Mineral Fuels, Moscow). Khim. Tverd. Topl.; No. 3, 144-149(1977). 
(In Russian). 

A process developed by the Institute of Mineral Fuels for the 
combined hydrogenation processing of coal and petroleum is dis- 
cussed with respect to the future production of liquid fuel and 
chemical products. 1 diagram. 


PYROLYSIS AND CRACKING 
REFER ALSO TO CITATION(S) 46202, 46683, 48473 


46285 (BNL—50793) Environmental control technology for the 
flash hydropyrolysis of coal. Quarterly progress report No. 1, June 20, 
1977—September 30, 1977. Steinberg, M.; Albanese, A.S. (Brookha- 
ven National Lab., Upton, N.Y. (USA)). Oct 1977. 14p. Dep. NTIS, 
PC A02/MF AO1. 

The subject program pertains to the assessment and control of 
potential pollutants from Brookhaven National Laboratory's Flash 
Hydropyrolysis of Coal Process (FHP) and from related coal lique- 
faction processes currently under development at Rocketdyne, Cities 
Service, IGT, and CCNY. Data obtained from the experimental 
FHP unit currently in operation at BNL will provide the primary 
basis for our analysis; however, we will attempt to extend and 
generalize our findings and conclusions by reviewing and analyzing 
the available literature and data on the related processes identified 
above. Common problem areas and applicable technology will be 
identified as well as significant differences in effluents and required 
control technologies. The overall objective of the program is to 
generate data and information essential for the application of coal 
liquefaction processes to industrial systems. This report presents 
information on: (1) the polynuclear aromatic hydrocarbons con- 
tained in the organic phase of the FHP liquid product; (2) the 
carbon, hydrogen, nitrogen, sulfur, and trace elements content of the 
FHP organic liquid product; (3) the elemental composition of coal 
and char obtained from the FHP unit; (4) the volatile matter con- 
tained in the coal feed and FHP char product; and (5) a conceptual 
—” plan for a FHP-Chemical complex (including material 

alance). 
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46286 Investigation of coals and the solid residues of their ther- 
mal treatment by IR spectroscopy. Kekin, N.A.; Gamazina, G.A. 
(UKr Sci-Res Inst of Coal Chem UKr SSR). Solid Fuel Chem. 
(USSR) (Engl. Transl.); 11: No. 2, 8-13(1977). 

Results of an experimental study are presented which show 
that the existing method of investigating coals and solid residues of 
their thermal treatment by IR spectroscopy is inaccurate. A new 
method is proposed which enables more complete information to be 
obtained on the nature of the change in the amounts of functional 
groups in the coals during the heating process. Details of improved 
procedure are given. 11 refs. 


46287 Influence of additives on the thermal decomposition of 
peat. Drozhalina, N.D.; Rakovskii, V.E.; Bulgakova, N.O. (Peat Inst, 
Acad of Sci of the B SSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 
11: No. 2, 14-20(1977). 

The effect of additions of inorganic and organic substances on 
the thermal decomposition of peat and on the formation of a porous 
structure of carbonaceous materials is considered. It is shown that 
inorganic additives of acidic and basic nature exert a catalytic 
influence on the pyrolysis of peat, change the yield and properties of 
the end-products, and also favor the directed structuration of carbo- 
naceous materials. It is demonstrated that the main rearrangement of 
the carbonaceous material with the production of highly condensed 
aromatics and the formation of a porous structure takes place in the 
temperature range from 650 to 700$degreeS$C. 29 refs. 


46288 New data on products from the thermal distruction of 
caking coals. Belov, K.A.; Biryukov, Yu.V.; D’yachenko, Yu.V.; 
Lebedev, V.A.; Nesterenko, L.L.; Trofimova, V.G.; Yurina, L.V. 
(Kharkov Polytechnical Inst.). Khim. Tverd. Topl.; No. 3, 127- 
132(1977). (In Russian). 

A summary is made of results obtained from the use of the 
thermal destruction of caking coals in a centrifugal field. Results are 
also given for studies on the liquid non-volatile components of a 
plastic mass by using group component analysis and thin-layer and 
gel chromatography. New data are reported on the amount and 
properties of solid products produced under various conditions of 
the thermal destruction of coals. 1 table, 20 references. 


46289 Influence of small sulfur additions on therma! degradation 
of some gas coals. Didenko, V.E.; Gadyatskii, V.G.; Litvinova, T.L.; 
Borodavka, I.L.; Pryadko, M.M. Coke Chem., USSR (Engl. Transl.); 
No. 6, 27-29(1976). 

Translated from Koks Khim.; No. 6, 22-24(1976). 

Because of the limited coking coal reserves, the Southern 
plants must increase the proportion of gas coals in their carboniza- 
tion blends to approaching 50 percent and reduce the proportions of 
the most valuable coking coals, viz., grades Zh, K, and OS. The 
proposed changes in blending policy could lower the coking quality 
of the charge and appreciably reduce the saleable coke yield. The 
start of thermal degradation, determined by various indices (tem- 
peratures of rapid gas evolution, softening, and plastic mass forma- 
tion), is known to occur at lower temperatures in gas coals than in 
grades Zh and K. The viscosity curve and the plastic-layer solidifica- 
tion temperature exhibit similar tendencies. It therefore follows that 
the coking quality of blends rich in gas coals should be improved if 
thermal degradation could be controlled so as to build up plastic- 
mass constituents of higher molecular weight, and delayed so as to 
bring the temperature range closer to that in which the other 
constituents also undergo thermal degradation. The end effects 
would be to form a plastic mass of more uniform constitution from 
the entire charge; the greater uniformity in molecular weights and 
degradation-solidification temperature ranges would have a benefi- 
cial influence on the coke formation conditions. The experimental 
findings support the conclusion that additives in general, and free 
sulfur in small quantities (up to 0.2 percent) in particular, have a 
significant action on the thermal degradation behavior of these gas 
coals. The exploration of highly effective and reasonably available 
additives which will retard the thermal degradation of gas coals and 
bring the plastic-mass properties closer to those of the other charge 
constituents should significantly assist in the development of carbon- 
ization charges with increased proportions of gas coals, without loss 
of coke quality. 


46290 Composition changes in phenols and hydrocarbons during 
the oxidative pyrolysis of primary coal tars. Bunkina, N.A.; Bronsh- 
tein, A.P.; Makarov, G.N.; Platonov, V.V. Coke Chem., USSR 
(Engl. Transl.); No. 6, 35-40(1976). 

Translated from Koks Khim.; No. 6, 28-34(1976). 

A study has been made of the changes in the phenols and 
hydrocarbons yields and compositions during the oxidative pyrolysis 
of primary coal tars over a wide range of conditions (temperature, 
pyrolysis period, air supply), compared with pyrolysis in the absence 
of air. The introduction of atmospheric oxygen greatly intensifies the 
thermal degradation of primary-tar phenols, notably the higher- 
boiling polyalkyl homologs. Phenol itself undergoes less degrada- 
tion. The oxygen becomes particularly active when the conditions 
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prevent stable combustion of gases and vapors for one reason or 
another, so that more molecular oxygen is available to react directly 
with the tar vapors. The introduction of atmospheric oxygen sup- 
presses the buildup of hydrocarbons soluble The introduction of 
atmospheric oxygen suppresses the buildup of hydrocarbons soluble 
in petroleum ether which characterizes the pyrolysis of primary tars 
in the absence of air. If the oxygen reacts directly with the tar 
vapors at 750°C, the hydrocarbons contents of the pyrolyzed tar are 
lowered. The presence of atmospheric oxygen reduces the yields of 
phenanthrene, anthracene, fluorene, and some alkyl-naphthalenes. 
Raising the temperature to 900°C promotes aromatization processes 
and increases the yields of naphthalene and more highly condensed 
hydrocarbons, but the extent of these conversions when air is 
supplied in amounts not exceeding the combustion requirements for 
the primary volatile matter is less than in the absence of oxygen. The 
amount of oxygen supplied is a very important factor with a major 
influence on the primary-tar pyrolysis sequence, comparable with 
the temperature and time factors. At certain ratios of atmospheric 
oxygen to vapors and gases available for pyrolysis, greater thermal 
degradation takes place at substantially lower temperatures. 


SOLVENT EXTRACTION 
REFER ALSO TO CITATION(S) 46272 


46291 Polymeric character, micellar structure and compatibility 
of coal. Sanada, Y. (Hokkaido Univ, Jpn). Nenryo Kyokai-shi; 57: No. 
609, 3-11(Jan 1978). (In Japanese). 

The polymeric character and micellar structure of coal were 
reviewed from the standpoint of the interaction between solvent and 
coal. The molecular weight per crossed unit of coal was found to be 
an important factor for determining not only the chemical structure 
but also the physical pproperties of coal. The cohesive energy 
density, i.e., solubility parameter of coal, was estimated from solvent 
extraction or swelling equilibrium with solvent. It is stressed that the 
physical-chemical behaviors described are correlated with compati- 
bility between coal, coal blends and solvent. 24 refs. 


46292 Recent studies on the chemical structure of solvent refined 
coal. Kamiya, Y. (Univ of Tokyo, Jpn). Nenryo Kyokai-shi; 57: No. 
609, 12-20(Jan 1978). (In Japanese). 

Fundamental reactions during the coal liquefaction process in 
the presence of hydrogen--donor are explained, and the effect of coal 
properties, as well as such reaction conditions as temperature, time 
and solvent on the chemical structure of solvent-refined coal (SRC) 
is briefly reviewed. Recent progress in the separation techniques and 
chemical analysis is also reviewed. The fate of the oxygen-containing 
structure during the liquefaction process is discussed. 35 refs. 


BY-PRODUCTS 


REFER ALSO TO CITATION(S) 46165, 46192, 46202, 46286, 
46290, 46329, 46332, 46929 


46293 (FE—2240-54) Sulfuric acid versus elemental sulfur as by- 
products, Final report. Todd, F.A. (Braun (C.F.) and Co., Alhambra, 
Calif. (USA)). Jan 1978. Contract EX-76-C-01-2240. 52p. Dep. 
NTIS, PC A04/MF AOI. 

An economic comparison of sulfuric acid production and 
sulfur recovery processes was made on eastern coal feeds in this 
study. Sulfuric acid is the more attractive product whenever assured 
markets are available, on the basis of rail transportation of by- 
products. The capital cost is higher for a plant to recover the sulfur, 
and the product value is lower per unit of contained sulfur. The 
particular site chosen for this study is in an area where large volumes 
of sulfuric acid are moved, and we believe that the acid produced 
from a plant at that location can enter the market successfully. Too 
many factors enter into the prices of sulfur and of acid, as well as the 
actual transportation costs, to convince us that any prices and costs 
we might use would be appropriate for an actual project. We believe 
that it will be difficult to justify the production of sulfur in the most 
likely areas for eastern coal gasification plants, but we recommend a 
closer look at the impact of all forms of transportation, once a plant 
is committed to be built in the East. The conclusions made in this 
report, based on the BCR BI-GAS process, can be extended to the 
IGT Steam-Oxygen and PERC Synthane processes, or to other 
processes where the gas compositions are similar to those used in this 
report. 


46294 Article having a surface layer of catalytic ash by-product 
of coal combustion. Bergeron, C.G.; Herron, L.W. (to Univ. of 
Illinois Foundation). US Patent 4,060,662. 29 Nov 1977. Filed date 
25 Aug 1975. 10p. 

Disclosed are products and processes useful in catalysis of 
chemical reactions, especially the oxidation of organic materials. 
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Specifically described are oxidation processes involving catalytical- 
ly-active compositions derived from the admixture by smelting of 
certain metal oxides, or derived as an ash by-product from the 
combustion of coal, and which preferably include oxides of titanium, 
iron, magnesium and manganese as well as oxides of silicon, alumi- 
num, calcium and potassium. Also described are substantially non- 
porous catalytic layers including such compositions which are useful 
in the manufacture of liners for “continuous cleaning” cooking 
devices. 


46295 Naphthalene-thionaphthene separation by rectification. 
Markus, G.A.; Terent’ev, V.Kh.; Kirsanova, V.S. Coke Chem., 
USSR (Engl. Transil.); No. 1, 35-41(1977). 

Translated from Koks Khim.; No. 1, 27-33(1977). 

It is possible to isolate naphthalene with thionaphthene con- 
tents of 0.4 to 0.8%, and technical thionaphthene itself, from naph- 
thalene oils and fractions or pressed naphthalene with 2.4 to 6.52% 
thionaphthene, by straight rectification. The laboratory column had 
an efficiency of 55 theoretical plates and the reflux ratio used was 15 
to 31. The repeated rectification of the refined naphthalene under 
similar conditions produced naphthalene with a cp of 80.28°C and 
<0.01% S. The volatility of naphthalene relative to thionaphthene is 
1.09, and the bp of the latter is 221.4°C. Data are included on the 
behavior of other naphthalene impurities during straight rectifica- 
tion. 


46296 Ways of improving tar distillation apparatus. Isaenko, I.P.; 
Mochalov, V.V. Coke Chem., USSR (Engl. Transl.); No. 1, 42- 
44(1977). 

Translated from Koks Khim.; No. 1, 34-36(1977). 

The distillation units operating in many coking plants have an 
annual coal tar throughput of 100 or 200 thousand tons. Their labor 
productivity indices are high and they are easily controlled, but 
operating experience has shown that they need certain modifications 
to keep them in good working order and facilitate full automation. 
Modifications are proposed to the tar distillation flowsheet and the 
design of the apparatus, to obtain better fraction separation at lower 
energy and steam consumptions, recover a higher proportion of 
available naphthalene, facilitate equipment servicing and control and 
so on. 


46297 Germanium extraction from tar with ammonia liquor in 
mixing columns. Chechel, P.S. (Dneprodzerzhinsk Industrial Inst., 
USSR); Krishtapovich, N.V.; Tereshchenko, A.D.; Pustovoit, M.L; 
Vlasov, V.P. Coke Chem., USSR (Engl. Transl.); No. 1, 48-49(1977). 

Translated from Koks Khim.; No. 1, 38-39(1977). 

Comparative data are presented on germanium extraction 
from tar with ammonia liquor in mechanical mixers and column 
mixers with sieve plates, in the chemical purification unit at a coking 
plant. Column mixers raise the germanium recovery rate by 8.0 to 
10.2%; the tar settles out more rapidly after treatment and its 
residual moisture content is 1.0 to 1.5% lower. 


46298 Pure naphthalene isolation by liquid extraction. Zaretskii, 
M.E.; Podolyak, V.G.; Usyshkina, I.V.; Taits, S.Z.; Kononov, N.F.; 
Dubrovskaya, D.P.; Gorokhova, Z.Ya. Coke Chem., USSR (Engl. 
Transl.); No. 11, 29-34(1976). 

Translated from Koks Khim.; No. 11, 24-29(1976). 

Soviet coking plants produce technical naphthalene by crys- 
tallization followed by hot pressing (90% of output) and a small 
proportion by distilling or rectifying a naphthalene fraction after 
removing phenols and pyridine bases and washing with concentrated 
sulfuric acid. Pure naphthalene is mostly made by subjecting pressed 
naphthalene to sulfuric acid washing and then rectifying the washed 
product. The present commercial processes are complicated, labor- 
intensive and associated with the formation of highly toxic wastes. A 
substantial proportion of the naphthalene is lost during processing. 
Moreover, the processes give rise to dangerous working conditions 
and cannot be fully automated. In addition the methods preclude the 
isolation of the impurity benzothiophene (thionaphthene), which 
could be used as an intermediate for the production of certain plant 
growth stimulants and polymer additives. The coking industry is 
probably the only commercial source of this substance, since pro- 
posed synthetic methods for producing benzothiophene have re- 
ceived no commercial backing either in the Soviet Union or any- 
where else. It seems that the most rational commercial approach to 
the isolation of both pure naphthalene and a benzothiophene concen- 
trate is to adopt a physico-chemical method such as counterflow 
liquid-phase extraction or extractive or azeotropic rectification. A 
mathematical model has been derived for optimizing the counterflow 
liquid-phase extraction of the naphthalene fraction with two mutual- 
ly immiscible solvents. The raffinate from the experimental apparatus 
yielded a naphthalene product within the GOST specifications. 
Laboratory tests have shown that benzothiophene concentrates can 
be made with a yield of 91 to 94% of theoretical. 


46299 Germanium precipitation from collecting-mains liquor with 
tannin extract in an alkaline medium. Medvedev, K.P.; Mikhailov, 
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N.F.; Petrapol’skaya, V.M.; Khar’kina, L.M.; Semenenko, L.E.; 
Bondarenko, V.V. Coke Chem., USSR (Engl. Transl.); No. 11, 38- 
41(1976). 

Translated from Koks Khim.; No. 11, 31-34(1976). 

It is proposed to precipitate germanium in a slightly alkaline 
medium, with a neutral solution of tannin extract in aqueous alkali. 
The effects of various factors on germanium recovery from collect- 
ing-mains liquors have been studied. 


46300 Metrological characteristics of standards and specifica- 
tions on chemical products of carbonization. Kogan, L.A.; Korens- 
kaya, T.A. Coke Chem., USSR (Engl. Transl.); No. 11, 42-44(1976). 

Translated from Koks Khim.; No. 11, 34-36(1976). 

We are not concerned here with the choice of indices or the 
soundness of their specified values, but rather with the metrological 
conformity between specifications and methods of determination, 
with reference to the standardizing documents on the quality of 
chemical products of carbonization. The crux of the problem, brief- 
ly, is that the quality index laid down in a standardizing document 
(the technical norm) marks the grading limit for the product. Tests 
never establish the spot value of a quality index, only the range of 
values within which it lies to a certain degree of probability. The 
problem that usually arises concerns the accuracy to which a techni- 
cal norm marking the trade limit for a product denotes its quality in 
the actual rather than the formal sense. In other words, the problem 
is to decide whether a small deviation beyond the limit will involve 
any economic or technical consequences for which the customer can 
fairly blame or penalize the supplier. In the best interests of both 
customers and suppliers, the accuracy to which grade limits are 
specified must conform to the accuracy of the index measurements. 
Out of 944 accuracy norms quoted in current standardizing docu- 
ments, 352 place no limits on procedural error, 370 conform and 42 
fail to conform with the required and guaranteeable accuracy limits. 
A systematic effort should be made to specify conformable accuracy 
norms. 


46301 Removing base impurities from products of pyrogenetic 
coal processing. Belavina, I1.G.; Semenov, A.S.; Trubnikova, G.G. 
Coke Chem., USSR (Engl. Transl.); No. 12, 41-43(1976). 

Translated from Koks Khim.; No. 12, 28-30(1976). 

The problem of removing nitrogen compounds (bases) from 
fuel processing products is very acute, since they interfere seriously 
with later processing stages. Fuels from the various sources contain 
nearly 100 distinct nitrogenous bases. When fuel fractions are depyri- 
dinized by the accepted procedure (sulfuric acid washing), an aque- 
ous solution of the base sulfates is formed. The process is unsatisfac- 
tory in that two stages are required, extraction remains incomplete 
even after the second stage, and the extracted bases are contaminated 
with impurities. Further practical difficulties arise when the fractions 
are acidified, since stable emulsions are formed which interfere with 
the separation into oil and aqueous-solution phases. The formation of 
sulfuric acid solutions leads to rapid apparatus corrosion. These 
problems can be overcome by replacing the “extractive” recovery of 
bases by chemisorption on a solid medium impregnated with inor- 
ganic acids. A method is proposed for — coal processing 
products by chemisorption with silica gel impregnated with phos- 
phoric acid to remove impurities with a basic reaction. The optimum 
conditions are specified. 


46302 Performance of ammonia liquor clarifiers. Volkov, E.L.; 
Stetsenko, E.Ya. Coke Chem., USSR (Engl. Transl.); No. 12, 52- 
54(1976). 

Translated from Koks Khim.; No. 12, 37-39(1976). 

The majority of coking plants use mechanical clarifiers to 
separate the coal tar and solids from the liquor in the collecting- 
mains cycle. They are rectangular units holding 210 m* of liquor, or 
cylindrical units holding 650 m*, with radial scrapers. Most of the 
plants built or overhauled in the last few years use the 650 m® radial- 
scraper type. They require a smaller weight of steel and consume 
less power for the same throughput than the rectangular type. 
Moreover, their unit capacity is greater. Cylindrical mechanical 
clarifiers have been adopted both for the actual separation of coaltar 
and solids from the liquor and as coaltar storage units. Performance 
data are analyzed on the 210 and 650 m* mechanical clarifiers used 
for ammonia liquor. The solids removal mechanisms in the 650 m* 
type can fail under certain conditions, and corrective measures are 
suggested. Ways are proposed for improving the performance and 
dependability of mechanical clarifiers. 


46303 Rational utilization of high-boiling coal-tar fractions and 
improvements in electrode pitch production techniques. Krysin, V.P.; 
Bondarenko, L.M.; Pityulin, I.N.; Mochalov, V.V.; Gaisarov, M.G.; 
Gurevich, B.S.; Kuz’michenko, L.F. Coke Chem., USSR (Engl. 
Transl.); No. 10, 70-71(1976). 

Translated from Koks Khim.; No. 10, 52-53(1976). 

Rational ways of allocating and utilizing the resources of 
high-boiling coal-tar fractions are discussed, in the light of the 
current competitive situation and the material quality requirements 
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for the production of technical carbon, binders, wash-oils, and pitch- 
binders. 


46304 Influence of magnetic fields on germanium extraction from 
ammonia-liquor sludge. Chechel, P.S.; Tereshchenko, A.D.; Vlasov, 
V.P.; Pustovoit, M.I. Coke Chem., USSR (Engl. Transl.); No. 10, 45- 
46(1976). 

Translated from Koks Khim.; No. 10, 36-37(1976). 

The tar liquor from recovery apparatus in coking plants is a 
secondary source of germanium. Substantial additional amounts can 
be recovered from the sludge in the collecting mains and coke-oven- 
gas cooling cycle. This germanium is extracted by scrubbing with 
ammonia liquor in special mechanical or tower-type mixers, at 80 to 
90°C. The degree of germanium recovery from the sludge, and the 
degree of separation between the extract and the sludge, both 
depend on the partition law. At 80 to 90°C, vigorous agitation leads 
to almost complete mass exchange, i.e., to the establishment of 
equilibrium between the liquor and the sludge. A laboratory and 
pilot commercial study has been made of the effects of applying 
magnetic fields on the degree of germanium extraction from sludge 
by ammonia liquor. 


46305 Improved sulfuric-acid method of making synthesis ben- 
zene. Kolyandr, L.Ya.; Vinarskii, M.S.; Kulyasova, S.V.; Nekrasov, 
A.Ya.; Koptev, G.P. Coke Chem., USSR (Engl. Transl.); No. 7, 43- 
45(1976). 

Translated from Koks Khim.; No. 7, 35-37(1976). 

A benzene refining process for thorough thiophene removal 
has been developed and studied; high efficiency is attained not by 
consuming more acid and additives but by dividing the additive 
treatment into 2-3 stages. The refining conditions for making synthe- 
sis benzene within the new GOST standard requirements should be 
as follows: add 0.8-1.2 percent of additives in two stages, with 4-5 
percent acid and a reaction period of 50-60 sec. The additive should 
be piperilene or divinyl fraction. The spent acid can be regenerated 
by the usual methods and then used in the ammonium sulfate section. 


46306 Influence of coal tar evaporation conditions on product 
quality and yields. Bondarenko, L.M.; Nepomnyashchaya, A.S.; Ko- 
valev, E.T.; Lisachenko, A.S.; Datsenko, L.I. Coke Chem., USSR 
(Engl. Transl.); No. 7, 49-52(1976). 

Translated from Koks Khim.; No. 7, 40-42(1976). 

Coaltar distillation is now mainly carried out in continuous 
flowsheets with one, two, or more evaporation stages. The choice of 
evaporation methods is usually determined by the number and 
variety of products it is required to make. Single-stage evaporation, 
for instance, produces a higher proportion of high-boiling fractions 
than evaporation in two or more stages. In other countries, market 
requirements basically determine the choice between the various 
methods of evaporation under atmospheric pressure or in vacuo. Tar 
distillers in the Soviet Union operate a standard flowsheet, incorpo- 
rating single-stage evaporation under atmospheric pressure. The 
apparatus requirements are straightforward, but the technical scope 
is limited; the naphthalene oil only contains 80-83 percent of availa- 
ble naphthalene, the yield of anthracene fractions is high (23-27 
percent), and the pitch yield is correspondingly reduced. Growing 
commercial demand for these products now requires improvements 
beyond the scope of single-stage evaporation flowsheets. It is possi- 
ble to raise the naphthalene recovery in the distillation stage to 90 
percent without modifying the flowsheet, by supplying additional 
heat to the columns. However, this recovery rate is also achieved in 
two-stage evaporation flowsheets, and it can be shown on theoretical 
grounds that the pitch yield in this case will be higher than in the 
single-stage evaporation process. Comparative tests on the single- 
and two-stage evaporation of typical coaltar samples from Southern 
coking plants have now provided more information on the effects of 
— conditions on the yields and qualities of the pitch and 
distillates. 


46307 Purification of regenerated sulfuric acid from crude-ben- 
zole-fraction washing. Markov, V.V.; Chernyavskaya, M.N.; Korz- 
han, L.A. Coke Chem., USSR (Engl. Transl.); No. 6, 41-44(1976). 

Translated from Koks Khim.; No. 6, 34-37(1976). 

At the present stage of development in chemical technology, 
any newly developed and operated process must not only have high 
technical and economic performance indices but also ensure that no 
toxic wastes are produced to pollute the environment. From this 
point of view, the future of the sulfuric-acid process for refining 
aromatic hydrocarbons and naphthalene hinges on the problem of 
eliminating its waste products (acid sludge and spent sulfuric acid). 
The recycling of spent sulfuric acid does more than merely over- 
come an environmental pollution problem, since it lowers the costs 
of ammonium sulfate production in proportion to the price ratios: 
sulfuric acid accounts for 28-32 percent of the total production costs 
for ammonium sulfate. Research has shown that various sulfo-acids 
can be extracted from spent sulfuric acid by salting out and extrac- 
tion with aliphatic alcohols. A closed-cycle flowsheet is proposed 
for the purification of regenerated acid. 
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46308 Commercial trials of the vapor-phase method of washing 
benzene with sulfuric acid. Korobchanskii, V.I.; Pugach, V.G.; Gor- 
bach, V.M.; Trukhmanov, L.M.; Parakhin, V.G. Coke Chem., USSR 
(Engl. Transi.); No. 6, 45-46(1976). 

Translated from Koks Khim.; No. 6, 37-38(1976). 

The model of the vapor-phase refining process has been 
verified in commercial equipment. It is possible in practice to make 
benzene for synthesis by the vapor-phase process without additives. 


46309 Nicotinic acid production from coke-oven 8-pixolinw. Su- 
vorov, B.V.; Kagarlitskii, A.D.; Sembaev, D.Kh.; Golovko, S.N.; 
Khlebnikov, O.P.; Efremov, Yu.G.; Turtsev, L.I. Coke Chem., 
USSR (Engl. Transl.); No. 6, 47-48(1976). 

Translated from Koks Khim.; No. 6, 39-40(1976). 

Nicotinic acid is used in the manufacture of several very 
important medicinal preparations, including vitamin RR, cordiamine, 
nicodan, ethiacine, etc. Further uses are also arising for the acid and 
its derivatives in agriculture and stock-raising. The commercial 
production of nicotinic acid has been based on the liquid-phase 
oxidation of concentrated f-picoline, in batch-type reactors; the 
oxidizing agents are very corrosive and in short supply. Consequent- 
ly, the process is difficult to automate, complicated to control, and 
costly; hence the price of the product remains high. The Institute of 
Chemical Sciences, AS KazSSR, and the coking-plant laboratory at 
the Karaganda Integrated Iron and Steel Works have jointly devel- 
oped a method of producing nicotinic acid and its derivatives on the 
basis of the oxidative ammonolysis of B-picoline. The B-picoline is 
passed with ammonia, air, and water vapor through a catalyst of 
variable-valency metal oxides. At a temperature of 360-385°C in the 
reaction zone and a contact period of 0.6-0.9 sec, nicotinic acid 
nitrile is formed with a yield of about 70-85 percent. The ammonia 
hydrolysis of nicotinonitrile at 200-250°C and 40-60 atm leads to the 
formation of the ammonium salt of nicotonic acid, which is to form 
the free acid. The method has several advantages over that in 
present commercial use. 


46310 Production of 96-97% anthracene. Belov, K.A.; Nazarov, 
V.N.; Omel’yanenko, E.V.; Vail, E.I.; Kuznetsova, L.S. Coke Chem., 
USSR (Engl. Transl.); No. 6, 49-50(1976). 

Translated from Koks Khim.; No. 6, 40-41(1976). 

Most of the technical anthracene produced in the coking 
industry is used for anthraquinone product. The 1973 output was 782 
tons of technical anthracene with about 93.0-93.5 percent of the 
nominal substance. The demand for anthracene is now over 2000 
tons and it will double or triple very soon. The performance of the 
anthraquinone producers and the quality of their product are largely 
determined by the quality of the original anthracene. Its purity is the 
basic criterion, and it should be at least 96 percent by weight. The 
availability of anthracene in coal tar is quite substantial; even at the 
present coke output level, it greatly exceeds the foreseeable demand. 
However, the coking plants are unable at present to refine anthra- 
cene beyond the 93.5 percent level. The method of making refined 
anthracene carried out at the Avdeevka Coke and Chemical Works 
consists of a three-stage counterflow acetone treatment of the crude 
coking-plant anthracene at 50°C. The possibility of substituting 
recrystallization for the final (third) washing stage of the process as 
carried out at the Avdeevka plant has now been investigated. The 
recrystallized product resulting from the described process was 96 to 
97 percent anthracene. 


46311 Reproducibility of the new standard test procedures for 
coke-oven feedstocks for technical carbon production. Mochalov, 
V.V.; Grinevich, 1.A.; Korenskaya, T.A. Coke Chem., USSR (Engl. 
Transl.); No. 6, 51-53(1976). 

Translated from Koks Khim.; No. 6, 41-43(1976). 

The technical carbon industry is one of the major customers 
for the high-boiling coal-tar fractions and oils. Higher technical and 
economic performance indices can be reached by using coke-oven 
feedstocks. Some grades of highly structured technical carbon (PM- 
75, PM-100, PM-120V) cannot be made without a proportion of 
coke-oven products. The planned expansion in the technical carbon 
industry is greatly increasing the demand for coke-oven feedstocks. 
At the same time the quality requirements are being raised. GOST 
11126-74 accordingly includes certain new indices, viz., the alkalin- 
ity and pH of the aqueous extract and the ash of the feedstock. Since 
these indices are new to the coking industry, research has been 
necessary to lay down the norms and evaluate the reproducibility of 
the test procedures. 


PROPERTIES 


REFER ALSO TO CITATION(S) 46149, 46156, 46157, 46164, 
46172, 46175, 46179, 46195, 46207, 46225, 46272, 46273, 46286, 
46291, 46292, 46403, 47378 
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46312 (CONF-780538—3) Analytical determination and statisti- 
cal relationships of forty-one elements in coal from three coal-fired 
steam plants. Lyon, W.S.; Lindberg, S.E.; Emery, J.F.; Carter, J.A.; 
Ferguson, N.M.; Van Hook, R.I.; Raridon, R.J. (Oak Ridge National 
Lab., Tenn. (USA)). 1978. Contract W-7405-ENG-26. 14p. Dep. 
NTIS, PC A02/MF AO1. 

From Symposium on nuclear activation techniques in the life 
sciences; Vienna, Austria (22 May 1978). 

Monthly coal samples from three steam plants were analyzed 
for inorganics by instrumental neutron activation analysis, isotope 
dilution spark source mass spectrometry, and several variations of 
atomic absorption spectroscopy. Statistical analyses run on individu- 
al steam plant and combined three-plant data included (1) means and 
standard deviations; (2) interelement correlation coefficients for 
combined data and data by steam plants; (3) test for significance of 
difference in data generated for a given element by two different 
analytical methods; and (4) enrichment factors for elements in coal 
calculated relative to world crustal averages. The elemental compo- 
sition of coal for a single plant varied considerably from month to 
month; the variation was even greater when samples from the three 
plants were compared. Interelement correlation coefficients varied 
considerably in coal entering different plants but an overall general 
pattern was seen. Comparisons were made between data obtained on 
three elements by instrumental neutron activation analysis and iso- 
tope dilution spark source mass spectrometry; significant differences 
were observed for two of the elements determined. A comparison 
between spark source and atomic absorption for three elements, 
however, gave excellent agreement. 


46313 (FE—2030-9) Characteristics of American coals in rela- 
tion to their conversion into clean energy fuels. Quarterly technical 
progress report, July—September 1977. Spackman, W.; Davis, A.; 
Walker, P.L.; Lovell, H.L.; Essenhigh, R.H.; Vastola, F.J.; Given, 
P.H.; Suhr, N.H. (Pennsylvania State Univ., University Park (USA). 
Coal Research Section). Dec 1977. Contract EX-76-C-01-2030. 70p. 
Dep. NTIS, PC A04/MF AO1. 

The Penn State/ERDA Coal Sample Bank was expanded to 
include 201 new coal samples. A total of 68 characterized coal 
samples and 115 selected printouts of coal data were supplied upon 
request to the coal research community. Selected chemical and 
petrographic properties were statistically analyzed for 119 coal 
channel samples chosen from the Penn State/ERDA Coal Data 
Base. Installation of the pressurized laminar flow isotherm] reactor 
has begun. Experiments have continued on the combustion pot; the 
study of the reactivity of a Koppers Company coke is now complete. 
Studies show that weight changes associated with preoxidation can 
be precisely meausred using a TGA apparatus. Water densities 
determined on 19 coals were lower when measured in the presence 
of a wetting agent. Study of the effect of reaction temperature on 
gasification of Saran carbon in air shows one percent platinum 
loading on Saran carbon increases gasification rates over the entire 
range of carbon burn-off. Study of the theoretical aspects of combus- 
tion of low volatile fuels was resumed. The computer model was 
expanded to include the effects of heat loss through the furnace 
walls and its effect on flame temperature profiles. Investigation of 
the combustion characteristics of coal-oil-water-air fuel mixtures was 
continued. Only through the use of non-equilibrium experiments can 
certain important combustion characteristics be studied, and comput- 
oe data acquisition is being developed to fully implement such 
methods. 


46314 (FE—2692-3) Coal minerals bibliography. Quarterly 
report No. 3, December 15, 1977—March 15, 1978. Akers, D.J.; 
McMillan, B.G. (West Virginia Univ., Morgantown (USA). Coal 
Research Bureau). Apr 1978. Contract EF-77-S-01-2692. 14p. Dep. 
NTIS, PC A02/MF AOI. 

The major emphasis has been on the preparation of annota- 
tions; however, additional references were located and the initial 
work on classification of references was begun. A preliminary selec- 
tion of approximately 400 references to be annotated was made from 
the master list of over 2,000 references which have been reviewed. 
The selection was based primarily on the relevance of the article to 
the contract scope and objectives, although factors such as technical 
“depth”, age of the article, and the probability that the reference 
would be annotated elsewhere were considered. A number of refer- 
ences were eliminated because the information presented was availa- 
ble in more detail in a morecomprehensive source by the same 
author (i.e., a short published summary of a Ph.D. Dissertation 
versus the dissertation itself). Selection of the final list of references 
for annotation was largely completed (except as discussed below) 
and 169 annotations were prepared. A format was developed to 
provide for careful study of an article before annotation and to 
ensure that a review of all references cited was made. This review 
has provided a continuing source of new references and will tend to 
increase the number of references to be annotated. This is balanced 
in part by the elimination of references as discussed above. These 


ERA VOL. 3, NO. 20 


two factors make it difficult to provide more than a general estimate 
of the number of annotations to be included in the final report. 


46315 (LBL—6891) Physical changes in the pore structure of 
coal with chemical Harris, E.C. Jr. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Mar 1978. Contract W- 
7405-ENG-48. 59p. Dep. NTIS, PC A04/MF AO1. 

Thesis. 

The physical structure of Roland Seam coal was character- 
ized by studying the surface areas, pore volumes, and pore distribu- 
tions of raw coal, extracted coals, and reacted coals. BET surface 
areas were measured by carbon dioxide adsorption at 195°K and 
nitrogen adsorption at 77°K. Pore volumes were calculated by the 
difference in the reciprocals of measured apparent and actual densi- 
ties. Distribution curves were generated by measuring mercury 
penetration as a function of pressure. The data gathered suggests a 
micropore structure having a 34 A average diameter and random 
constrictions of the order of 4 A. Extraction generates new micro- 
pores and degrades the micropore structure. Changes in the pore 
distribution and the generation of new pores indicate that resistance 
to extraction due to the pore structure is minimal, while pore-volume 
data confirm the preferential liquefaction of lower-molecular-weight 
material. Increases in surface roughness due to pretreatment of the 
coal indicate a higher selectivity of solvents after hydrogenation of 
the coal. A study of the BET constant implies that the surface 
becomes more favorable to carbon dioxide adsorption with increas- 
ing extraction. 


46316 (TID—28535) Development and application of analytical 
techniques to chemistry of donor solvent liquefaction. Quarterly pro- 
gress report, December 1977—February 1978. Squires, A.M.; Dorn, 
H.C.; Taylor, L.T.; Dillard, J.G.; Rony, P.R. (Virginia Polytechnic 
Inst. and State Univ., Blacksburg (USA)). May 1978. 23p. Dep. 
NTIS, PC A02/MF AO1. 

Major effort during this period was concentrated upon the 
19F NMR technique for characterizing the functional groups present 
in liquid coal products (solvent refined coal (SRC) fractions). Pre- 
liminary NMR examinations of the reaction products of various 
reagents with model compounds and SRC fractions indicated a 
number of limitations with these reagents, and criteria were derived 
for an “ideal’’ NMR reagent for general characterization of a wide 
range of different functional groups. New ‘°F NMR reagents were 
then examined (trifluoroacetyl chloride, trifluorodiazoethane) and 
the degree to which they met these criteria was determined. (7 
figures) (DLC) 


46317 Prompt-neutron activation analysis for educational pro- 
grams in radiation engineering. Gozani, T.; Elias, E. (Science Appli- 
cations, Inc., Palo Alto, CA). Trans. Am. Nucl. Soc.; 28: 64-65(Jun 
1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978) 


" See CONF-780622—. 


46318 ESR diagram: a method to distinguish vitrinite macerals. 
Morishmia, H.; Matsubayashi, H. (Japan Petroleum Development 
Corp., Tokyo). Geochim. Cosmochim. Acta; 42: No. 5, 537-540(May 
1978). 


It has been found that samples consisting of a homogeneous 
vitrinite show a good ESR correlation of spin concentration with 
geothermal! parameters, and that a graph of ESR line width vs g- 
value can be useful in the identification of the maceral and the 
determination of the coalification rank. 


46319 Method for fluorinating coal. Huston, J.L.; Scott, R.G.; 
Studier, M.H. (to Dept. of Energy). US Patent 4,073,624. 14 Feb 
1978. Filed date 21 Dec 1976. 4p. 

PAT-APPL-752,946. 

Coal is fluorinated by contact with fluorine gas at low pres- 
sure. After partial fluorination, when the reaction rate has slowed, 
the pressure is slowly increased until fluorination is complete, form- 
ing a solid fluorinated coal of approximate composition CF/sub 
1.55/H/sub 0.15/. The fluorinated coal and a solid distillate resulting 
from vacuum pyrolysis of the fluorinated coal are useful as an 
internal standard for mass spectrometric unit mass assignments from 
about 100 to over 1500. 


46320 Colloidal structure of victorian brown coals. I. Alkaline 
digestion of brown coal. Camier, R.J.; Siemon, S.R. (Univ of Mel- 
bourne, Aust). Fuel; 57: No. 2, 85-88(Feb 1978). 

Alkaline digestion is a most frequently used method of coal 
analysis. A mechanism is suggested for the alkaline digestion process. 
The proposed mechanism portrays the dissolution as a physicoche- 
mical disruption of the coal matrix by electrical-double-layer repul- 
sion and movement of water molecules into the hydrogen-bonded 
network of the brown coal/water gel. The process is initiated by the 
reaction of hydroxyl ions with acidic functional groups in the coal, 
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and involves the chemisorption of alkali-metal ions onto the coal 
structure. 35 refs. 


46321 Re-examination of the phenolic hydroxy! contents of coals. 
Abdel-Baset, Z.; Given, P.H.; Yarzab, F. (Pa State Univ, University 
Park). Fuel; 57: No. 2, 95-99(Feb 1978). 

In connection with studies of the dependence of liquefaction 
behavior on coal characteristics, parameters were needed that might 
effectively characteize the organic chemical structures. Accordingly, 
the phenolic hydroxyl contents of 37 coals from three geological 
provinces of the USA have been determined. The results, when 
expressed as fractions of the total organic matter in the coals, 
showed a good inverse correlation with the carbon contents. Statisti- 
cal analyses showed that OH/O has some significance in determining 
liquefaction behavior. 14 refs. 


46322 Effective diffusion coefficient of CO. in the solution loss 
of coke. Kobayashi, S.; Omori, Y. (Tohoku Univ, Katahira Sendai, 
Jpn). Tetsu To Hagane; 64: No. 2, 187-195(Feb 1978). (In Japanese). 

The diffusion of gaseous reactant in pores is one of the 
processes essentially influencing the rate of the solution loss reaction 
of lumpy coke, if the reaction proceeds by partial internal burning. 
The effective diffusion coefficient of carbon dioxide in lumpy coke 
was estimated through analyzing the overall rate of the reaction by 
the application of the rate equations for complete internal burning. 
Concerning slab samples, the diffusibility, (D/sub e//D) of carbon 
dioxide was evaluated to be 1.8*10~? and 1.2*10~? for conventional 
metallurgical coke and formed cokes which had the porosities being 
0.52 and 0.33 respectively. The characteristic size of crushed coke 
depended on the estimation standard used. 19 refs. 


46323 Heat of wetting of coal by tetralin: evidence for structural 
disruption at 25 C. Larsen, J.W.; Kuemmerle, E.W. Fuel; 57: No. 1, 
59(Jan 1978). 

The heat capacity for wetting of Bruceton coal by tetralin at 
25°C is large and positive, indicating that disruption of the structure 
of the coal is occurring. Since the process is rapid, it is probably 
physical, not chemical. 


46324 Material balance in coal. II. Oxygen determination with 
stoichiometry of 33 coals. Volborth, A.; Miller, G.E.; Garner, C.K.; 
Jerabek, P.A. Fuel; 57: No. 1, 49-55(Jan 1978). 

Chemical coal analysis can be supplemented by the determi- 
nation of oxygen in high- and low-temperature ash, in coal as 
received and in dried coal at 105°C. The rapid method utilizes fast- 
neutron activation. Oxygen in 33 coals ranging from lignite to low- 
volatile bituminous coal has been determined and results are com- 
pared with “oxygen by difference’. Considerable discrepancies are 
observed. Better stoichiometric results are obtained if oxygen in coal 
ash, in wet coal and the dried coal is determined. This permits the 
estimation of the true material balances in fuels using data of the 
ultimate and the proximate coal analysis. The oxygen determination 
provides the coal chemist with an accurate basis and can be used to 
rank coal. The summation of the percent of carbon, nitrogen, hydro- 
gen, sulfur and oxygen becomes more meaningful, some errors can 
be detected, and the state of completeness of coal analysis can be 
evaluated. Total sulfur can be estimated and oxidation effects during 
drying can be detected. These affect the moisture determination. It 
appears that after more data have been collected the interpretation of 
solid fuel analyses may be facilitated and will be made stoichiometri- 
cally more meaningful; the ranks of different coals and other proper- 
ties such as O/C plots will become better defined. It may be possible 
to simplify the present time-consuming methods of coal! analysis. A 
brief overview of coal analysis methods in relation to direct determi- 
nation of oxygen is given. 


46325 Moessbauer spectroscopic investigation of iron species in 
coal. Smith, G.V. Fuel; 57: No. 1, 41-45(Jan 1978). 

A series of Herrin No. 6 coal and three coal-derived samples 
have been examined by Moessbauer spectroscopy. It is established 
that Moessbauer spectroscopy can be used to identify multiple iron 
species in a whole coal or an autoclaved char sample without the 
need to concentrate the minerals to enhance resolution. The results 
indicate that there may be an association between the pyrite in raw 
coal and the coal matrix. This association appears to be broken down 
when the coal is heated to temperatures as low as 175°C. It is also 
apparent that iron sulfide present in the whole coal is converted to 
pyrite at these low temperatures. For the samples, the total quantity 
of iron species in different coal lithotypes is about the same, but they 
differ in their distributions. The fusain has the least amount of 
ferrous species when compared to the vitrain or whole-coal sample 
used. At least two types of nonstoichiometric pyrrhotite are pro- 
duced in the heat-treated samples. One of these pyrrhotites is unsta- 
ble and contains dissolved sulfur which is apparently liberated as the 
temperature is increased. 


46326 Evolution of gas generation in the process of coalification 
(based on experimental data). Sokolov, V.L.; Simonenko, V.F. (All- 
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Union Sci Res Inst of Gas Ind, USSR). Geol. Nefti Gaza; No. 12, 37- 
44(Dec 1977). (In Russian). 

Humic clarain types of coal of the normal series of coalifica- 
tion were subjected to a prolonged (up to 18 days) thermobaric 
effect at the temperature of 100 to 300°C and the pressure of 300 to 
2000 kgf/cm? on a specially built setup. The composition and 
amount of the gases yielded in the course of this test show a definite 
evolution in the series of the investigated coal types. 13 refs. 


46327 Automatic coal petrographical analysis unit. Seitetsu 
Kenkyu; No. 10, 137(Nov 1977). 

The coal petrographical analysis unit consists of a computer- 
controlled reflecting microscope and photoelectric devices. It meas- 
ures the reflectance of a coking coal sample at many points, pro- 
duces a reflectance distribution diagram from which the necessary 
data can be calculated. It has been applied for coal quality investiga- 
tion at undeveloped coalfields, for quality judgement of purchased 
coal, for classification and supply-demand planning of coking coal, 
for blend planning at coke plants and for quality control of coal 
blends. 


46328 Coal gasification for pelletizing. Jron Steel Eng.; 54: No. 
10, 69(Oct 1977). 

The results of a study of low and intermediate Btu gas from 
coal for iron ore pelletizing are reported. 


46329 Bitumoids of the vitrains of the metamorphic series of 
coals of the donets basin. Polovnikova, I.A.; Sarbeeva, L.I.; Silina, 
N.P.; Shubina, V.N. (All-Union Pet Sci-Res Inst of Geol Prospect, 
USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 11: No. 2, 34- 
39(1977). 

A comparative analysis has been made of two types of vi- 
trains differing by their state of reduction and their bitumoids for the 
case of the metamorphic series of coals of the Donets basin. It is 
demonstrated that the directions of the changes in the composition 
and structure of the bitumoids of vitrains of different types in 
relation to the degree of reduction in the metamorphic process are 
the same, but these transformations take place by somewhat different 
routes and with different intensities. The main changes in the bitu- 
moids of vitrains of type a (from the stage of coals transitional 
between brown and cannel coals up to the stage of lean coals, 
inclusive) and of type c (up to the stage of coking coals, inclusive) 
consist in an increase in the degree of cyclicity (aromaticity); the 
greatest increase is characteristic for the vitrain of type a. The 
changes in the amounts of bitumoids of vitrains of type c in the 
metamorphic process of a purely humic organic substance take place 
via two maxima: at the stages of gas and coking coals. The results 
obtained indicate two stages of bitumoid formation in the humic 
organic substance of sedimentary rocks. 9 refs. 


46330 Degree of reduction of humic coals. Lapin, A.A. (Donbass 
Sci-Res Lab, USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 11: 
No. 2, 40-46(1977). 

A theory is presented on the genetic state of reduction of 
coals and on the level of the manifestation of the features of the 
chemical structure of their organic matter that change with the 
degree of coalification obtained by the analysis of the differences in 
the properties of coals similar in degree of coalification and in 
petrographic composition in the light of modern views on their 
chemical nature. A special place in this analysis is occupied by the 
hypothesis on synthetic reactions that took place in the formation of 
coking coals containing from 80 to 86% carbon. Depending on the 
degree of coalification, characteristics reflecting the degree of reduc- 
tion are: the functionality (number of oxygen-containing functional 
groups), the amount of newly formed bitumens, and the stereoregu- 
larity of the macromolecular aggregates. 10 refs. 


46331 Influence of the conditions of vibromilling on the proper- 
ties of coal oxidation products. Zharova, M.N.; Ekaterinina, L.N.; 
Motovilova, L.V.; Lebedev, V.V.; Khrenkova, T.M.; Chubarova, 
M.A. (Inst of Combust Miner, USSR). Solid Fuel Chem. (USSR) 
(Engl. Transl.); 11: No. 2, 59-64(1977). 

A comparative investigation has been performed of the influ- 
ence of vibromilling on the chemical structure and properties of the 
humic acids of brown and lean coals by chemical, physicochemical, 
and physical methods. In the vibromilling of humic acids, processes 
of mechanodestruction take place which are accompanied by a 
decrease in the mean molecular weights and a change in the elemen- 
tary compositions and amounts of oxygen functional groups. The 
observed changes depend on the medium in which the disperson is 
performed. The humic acids obtained from lean and brown coals are 
organic semiconductors. The properties are determined by the size 
of the system of polyconjugation. 7 refs. 


46332 Chromatographic analysis of extracts and of the pyrolysis 
products of central Asian hard coal. Urmet, E.A.; Buryakova, E.P.; 
Rumyantseva, Z.A.; Klesment, I.R.; Urov, K.E. (Inst of Chem, 
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Acad of Sci of the Tadzh SSR). Solid Fuel Chem. (USSR) (Engl. 
Transl. ); 11: No. 2, 72-76(1977). 

The group compositions of methanol-benzene and ether ex- 
tracts and of the products of the pyrolysis of Central Asian hard coal 
have been determined by thin-layer and gas-liquid chromatography. 
The products investigated contained mainly oxygen compounds, the 
amount of hydrocarbons varying from 24 to 40% and being distrib- 
uted among aliphatic and aromatic hydrocarbons. The aliphatic 
hydrocarbons were represented by normal paraffins, isoparaffins, 
including those with isoprenoid structures, and traces of olefins. The 
aromatic hydrocarbons were composed mainly of bi- and tricyclic 
hydrocarbons. 13 refs. 


46333 NMR study of the adsorption of water by coal. Alekseev, 
A.D.; Krivitskaya, R.M.; Pestryakov, B.V.; Serebrova, N.N. (Do- 
netsk Inst of Phys Technol, USSR). Solid Fuel Chem. (USSR) (Engl. 
Transl.); 11: No. 2, 85-87(1977). 

It has been shown by the NMR method that the energy of 
adsorption of artifically moistened coals under various conditions is 
the same as that of natural sorption. The freeqing point depression of 
the absorbed water is 3 to 4 times greater for anthracites than for 
other coals. The change in the amount of aliphatic carbon for coals 
of types T and A has been calculated and the influence of this factor 
po the magnitude of the adsorption interactions has been shown. 8 
refs. 


46334 Adsorption of hexyl alcohol and caproic acid on the micro- 
components of oxidized fat coal. Butuzova, I.F.; Kucher, R.V. (Inst 
of Phys Organ Chem and Coal Chem, Acad of Sci of the Ukr SSR). 
Solid Fuel Chem. (USSR) (Engl. Transl.); 11: No. 2, 107-113(1977). 

With Donets coal of type Zh, for example, it has been shown 
that the successive change of the amount of oxygen-containing 
groups in the oxidation process (t = 150°C) is included in the 
general scheme of the macroscopic stages of the oxidation of hydro- 
carbons by atmospheric oxygen. The examination of such analogies 
is important for elucidating the mechanism of the oxidation of coal. 
The adsorption capacity of coals with respect to surface-active 
agents depends on the nature of the reagents and also on the 
petrographic composition and degree of oxidation of the coals. The 
change in the adsorption capacity during oxidation is connected with 
a change in the content of active oxygen-containing groups on the 
surface of the coal. The nature of the interaction of hexyl alcohol 
and caproic acid with oxidized coals is discussed. 21 refs. 


46335 Mechanism of the adsorption of surface-active agents on 
coals. Basenkova, V.L.; Zubkova, Yu.N. (Donetsk State Univ, 
USSR). Solid Fuel Chem. (USSR) (Engl. Transl.); 11: No. 2, 123- 
125(1977). 

The adsorption of some surface-active agents (SAAs) on coals 
of various ranks has been studied. The influence has been shown of 
treatment of the coal with hydrochloric and nitric acids on the 
adsorption of SAAs of different natures from solutions and from the 
vapor phase. Hypotheses have been put forward concerning the 
— of orientation of the SAA molecules on the coal surface. 9 
refs. 


46336 Determination of the volumetric weight of peat soils in 
natural deposits by the gamma densitometry method. Mikshevich, 
V.N.; Teryaev, N.1.; Aleksandrov, B.M.; Chermeninov, V.B. (Sverd- 
lovsk Min Inst im. V.V. Vakhrusheva, USSR). Izv. Vyssh. Uchebn. 
Zaved., Gorn. Zh.; No. 8, 3-5(1977). (In Russian). 

Results of the application of gamma-densitometry for the 
determination of the volumetric weight of peat soils in natural 
deposits are described. A block diagram of gamma densitometry for 
the determination of the volumetric weight of peat soils is presented. 
Results of the research permit one to recommend the application of 
gamma-densitometry for the determination of the volumetric weight 
of peat soils in natural deposits during geological and engineering 
explorations. 


46337 Study of anthracene coke: relationship between structural 
and electronic properties. Simon, C.; Estrade, H.; Tchoubar, D.; 
Conard, J. (CNRS, Orleans, Fr). Carbon; 15: No. 4, 211-218(1977). 
(In French). 

By parallel X-ray diffraction and E.P.R. studies, the authors 
have followed the first stages of charring and coking of anthracene. 
At 400$degree$C the material is essentially composed of radical 
bisanthene molecules which stack in a regular manner. At 
600$degree$C these radical molecules group together horizontally 
3*3 to give rectangles. The stacking of these rectangles presents 
parallelism defects which lead to many open micropores. Finally, at 
800$degree$C, the rectangles regroup themselves roughly into 25 
A*25 A squares which have planarity defects and consequently the 
spaces between the stackings are more irregular. The electronic 
properties corroborate this evolution. $chi$$sub p$ shows the disap- 
pearance of free radicals during polymerization; at the same time 
modifications in the relaxation times and in the principal values of g- 
factor are occurring. All the properties studied confirm the progress- 
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ing electronic delocalization in aromatic planes and the buildup of 
planar systems that will produce a very high quality graphite with 
further heat-treatment. 24 refs. 


46338 Unified industrial classification of Soviet Union coals. 
Eidel’man, E.Ya.; Lifshits, M.M. Coke Chem., USSR (Engl. Transl.); 
No. 1, 6-10(1977). 

Translated from Koks Khim.; No. 1, 5-8(1977). 

The purpose of any classification of coals is to use a small 
number of parameters to subdivide the entire range of coals into 
classes, groups and subgroups which bring together coals with 
similar properties. The selection of parameters depends on the type 
of classification. Industrial Classification identifies coals by their 
industrially valuable properties and indicates the ways in which they 
can be exploited. The volatile matter and caking capacity are classifi- 
cation parameters that first appeared last century as indices of the 
behavior of coals in the coking and combustion processes. As coal 
processing technology has developed and more has been learned 
about coals, new requirements have arisen and finer distinctions have 
emerged, but the basic grading systems have retained their practical 
value. The longevity of the original classification demonstrates that 
the volatile matter provides a classification parameter which ade- 
quately reflects the rank of the coal. Rank is in fact the basic 
determining factor by which coals can be identified; caking capacity 
is more closely related to such genetic features as petrographic 
constitution and degree of reduction. Genetic Classification identifies 
coals by their rank and certain genetic features associated with their 
formation conditions. Its purpose is to reveal the geological factors 
responsible for coal formation, the extent of their action and the laws 
governing the changes in coal properties along individual seams and 
in section through the coal-bearing strata. 


46339 Size and mechanical strength of blast-furnace coke. 
Dvorin, S.S.; Dvorin, G.S. Coke Chem., USSR (Engl. Transl.); No. 
1, 20-24(1977). 

Translated from Koks Khim.; No. 1, 16-20(1977). 

The lump size and mechanical strength of coke are influenced 
by every variable in the entire production cycle, including the 
composition and properties of the coke-oven blend, charge prepara- 
tion and carbonization conditions, etc.; they also determine the blast- 
furnace performance levels and are general, and therefore vital, 
indices of coke quality. Iron ore materials are becoming smaller in 
size but stronger and more abrasive, while the proportion of coke in 
blast-furnace burdens is decreasing. These and other factors justify 
the demand for a smaller coke of greater size uniformity and higher 
mechanical strength, particularly abrasion resistance. The basic qual- 
ity criterion for blast-furnace coke is its 60-40 mm size fraction 
content; the combination of properties in this size fraction corre- 
spond most closely to blast-furnace requirements. There are insuffi- 
cient grounds for rejecting the 80-60 mm size fraction of coke as a 
blast-furnace fuel, since its quality has already improved and it is 
possible to grade the saleable 80-25(20) mm product into narrower 
size fractions for use in separate blast furnaces. The use of 60-25 mm 
coke for iron smelting may be justified, provided it is shown that its 
isolation and separate consumption is cost-effective. Coke supplies 
can be increased by subjecting the >80 mm size fraction to mechani- 
cal conditioning, again subject to its cost-effectiveness being demon- 
strated. Low-sulfur coke in this size fraction should be reserved for 
foundry use. 


46340 Volatile matter content of coals. Scholtz, A. Cent. Doc. 
Sider. Circ. Inf. Tech.; No. 11, 2367-2370(1977). (In French). 

This paper discusses the linear relationship between the vola- 
tile matter content and the ash content on a dry basis of coals of the 
same rank. 


46341 Calorific value of coke and coals. Scholtz, A. Cent. Doc. 
Sider. Circ. Inf. Tech.; No. 11, 2357-2366(1977). (In French). 

This paper presents linear correlations on a dry basis between 
lower calorific values, ash content, and either volatile matter content 
or hydrogen content for Ruhr cokes. For coal from a given deposit 
regression curves can be used to give an approximate lower calorific 
value on a dry ash free basis, based on the volatile matter content. 
For very ashy coal it is necessary to take into account the difference 
between the mineral matter content and the ash ratio. Establishes 
regression lines to calculate the lower calorific value of run-of-mine 
coal on a dry basis. Gives formulae for calculating the lower 
calorific value of ashy coals. 


46342 Problems in the chemistry and structure of coals, Zhar- 
ova, M.N.; Larina, N.K.; Lukovnikov, A.F. (Inst. of Mineral Fuels, 
Moscow). Khim. Tverd. Topl.; No. 3, 11-16(1977). (In Russian). 

Several problems in the chemistry and structure of coals are 
examined. The utility of studying the structure and reactivity of 
coals is demonstrated as a basis of intensifying existing solid fuel 
refining processes and making new ones. 20 references. 
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46343 Macromolecular structure of coals and their processing 
properties. Shapiro, M.D.; Al‘terman, L.S. (Dnepropetrovsk Chemi- 
cal-Technical Inst., USSR). Khim. Tverd. Topl.; No. 3, 17-22(1977). 
(In Russian). 

Research results are presented on the processing properties of 
coals based on the authors’ concepts of the macromolecular struc- 
ture and supramolecular structure of coals. The presence of amor- 
phous linear macromolecules in coal can be explained by a number 
of known characteristics in the chemistry and technology of fuel. 
The possibility of identifying new ways and processes for the effi- 
cient processing of solid fuel is also presented. 12 references. 


46344 Physical properties and structure of anthracites. Posyl’nyi, 
V.Ya. (Novocherkassk Polytechnical Inst., USSR). Khim. Tverd. 
Topl.; No. 3, 23-28(1977). (In Russian). 

The study of the non-uniform structure of anthracite indicates 
the limitations of using any one particular method of investigating 
this unique organic polymer semiconductor in which graphitoids 
occupy a subordinate position which limits the possibility of x-ray 
structural analysis. A principal role is played by chain macromolecu- 
lar compounds with a predominance of polyconjugation sections. 
The orientation effects enhance the stereoregularity and anisotropy 
of optical, micromechanical, thermal, electrophysical and other 
properties which provide material for explaining the structural fea- 
tures which change in the coalification process. 2 tables, 2 diagrams, 
14 references. 


46345 Supramolecular structure of graphitizing carbon. Volkov, 
G.M. Khim. Tverd. Topl.; No. 3, 29-34(1977). (In Russian). 

The formation of crystallo-oriented and pseudoisotropic 
structures of carbon is examined. The effect of carbon’s supramole- 
cular structure on its strength and chemical activity is demonstrated. 
A study is made of the supramolecular structure of carbon materials 
of a monolithic structure and carbon-carbon constituent materials 
with a pyrocarbon matrix. 3 diagrams, 21 references. 


46346 Modern concepts on certain physico-chemical properties of 
peat. Lishtvan, I.I. (Inst. of Peat, Minsk). Khim. Tverd. Topl.; No. 3, 
43-48(1977). (In Russian). 

From the physico-chemical aspect peat belongs to that class 
of multicomponent multi-fractional semi-colloidal-macromolecular 
compounds which exhibit characteristics of polyelectrolites and mi- 
cromosaic heterogeneity. The structure of peat is essentially coagu- 
lating. Its strength is determined by the proportion of decomposition 
products and the non-decomposed part as well as by the nature of 
intra- and inter-aggregate interactions. As moisture desorption pro- 
ceeds, peat systems acquire the properties of solid-like quasi-plastic 
systems and then proceed to the semisolid or elastic-brittle state with 
open porosity. The general characteristics of the structural forma- 
tion processes in peat were established by rheological and vibro- 
rheological methods. Subsequent to rheological studies, the physico- 
chemical modification of peat’s structure was shown to be highly 
effective for the purpose of regulating its properties and making new 
types of peat products with assigned properties. 12 references. 


46347 Rational parameters for the genetic and industrial classifi- 
cation of coal. Lapin, A.A.; Pereverzev, G.A. Khim. Tverd. Topl.; 
No. 3, 57-62(1977). (In Russian). 

A reducibility coefficient K/sub v/ which is determined by a 
direct electrochemical method is proposed as a parameter for classi- 
fying coal. A coefficient of critical electrical intensity epsilon/sub k/ 
, which is determined by plotting the volt-ampere characteristics of 
anthracites on monolith samples, is recommended for grouping an- 
thracites. That coefficient, in combination with metamorphism fac- 
tors (rho or Vos), makes it possible to identify anthracites that are 
suitable for producing thermographite with unique electrical and 
anti-friction properties. 3 tables, 1 diagram, 2 references. 


46348 Development of investigations in the area of coal petrol- 
ogy. Eremin, I.V. (Inst. of Mineral Fuels, Moscow). Khim. Tverd. 
Topl.; No. 3, 63-69(1977). (In Russian). 

The latest achievements in the area of coal petrology, particu- 
larly in standardized methods of petrographic investigations, studies 
in the composition and properties of individual microcomponents, 
prediction of the coking capacity, and other technological proper- 
ties, are examined. Results of work on the approval of the param- 
eters of this classification, recommended tentatively by the Scientific 
Council of the Academy of Sciences on the Chemistry of Fossil 
Fuels, are analyzed. By the developed and standardized methods of 
petrographic analysis a sufficiently precise and reliable determination 
of the actual composition of mixtures of coal was possible and their 
technological properties could be predicted. This gives a basis for 
the wide use of petrographic parameters in the industrial classifica- 
tion of coal. 


46349 Oxidation mechanism and molecular structure of coals. 
Kukharenko, T.A. (Inst. of Mineral Fuels, Moscow). Khim. Tverd. 
Topl.; No. 3, 70-77(1977). (In Russian). 
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The hydrolytic oxidation of coals that follows a uniform 
direction but is different for brown and lean coals at various stages 
of oxidation, is studied under various conditions. A periodicity is 
noted in oxygen absorption and product yield, particularly for 
structures with an elevated hydrogen content and an unaccounted- 
for form of oxygen. The reactivity of coals is determined by: (1) 
content and forms of oxygen; (2) content of condensed and substitut- 
ed aromatic rings; (3) concentration of free radicals, different in 
nature and associated with the first two factors. 2 tables, 3 diagrams, 
18 references. 


46350 Kinetics of coal oxidation and concomitant chemilumines- 
cence. Kucher, R.V.; Kompanets, V.A.; Opeida, I.A.; Butuzova, 
L.F.; Dumbai, I.P.; Luk’yanenko, L.V.; Shendrik, T.G. (Inst of 
Physical-Organic Chemistry and Carbon Chemistry, Kiev). Khim. 
Tverd. Topl.; No. 3, 88-93(1977). (In Russian). 

A study is made of the kinetics of the build-up of free radicals 
and stable products formed in the initial and intense stages of coal 
oxidation at moderate temperatures. The increase in the maximum 
content of peroxide groups with an increase in oxidation temperature 
was established. The kinetic characteristics of ¢ scent 
illumination accompanying isothermic coal oxidation were studied. 2 
tables, 3 diagrams, 8 references. 


46351 Mechano-chemistry of coal. Lebedev, V.V.; Nikonorova, 
L.P. (Inst. of Mineral Fuels, Moscow). Khim. Tverd. Topl.; No. 3, 99- 
103(1977). (In Russian). 

Experimental data are presented which show the increase in 
the activity of the chemico-mechanical interaction between coals 
and metal oxides in the Gorlov and Kansk-Achininsk coal basins as a 
result of their fine pulverization in a vibratory mill. The practical 
possibility of intensifying coal processing and the direct production 
of metals was established. 2 tables, 2 diagrams, 5 references. 


46352 Complex utilization of the mineral components of coals. 
Ruban, V.A.; Cherevko, I.E.; Shpirt, M.Ya. (Inst. of Mineral Fuels, 
Moscow). Khim. Tverd. Topl.; No. 3, 150-156(1977). (In Russian). 

The basic characteristics of the mineral portion of coal and 
shale are described as raw material for the production of energy- 
producing fuel, concentrates of microcomponents, materials for 
highway construction, porous fillers, effective building ceramics, 
compounds of aluminum, silicon and other products. An examination 
is made of the physical-chemical processes of producing the indicat- 
ed products during thermal treatment in oxidation or reduction 
media. The processing of carbonaceous rock from the Ekibastuzskii 
fields is used as an example of complex utilization. 


46353 Quantitative analyses of pyrite in coal by optical image 
techniques. Harris, L.A.; Rose, T.; DeRoos, L.; Greene, J. (Oak 
Ridge National Lab., TN). Econ. Geol.; 72: No. 4, 695-697(1977). 

In this study we have demonstrated that quantitative analyses 
of pyrite in coal can be achieved by means of optical image analysis 
techniques. However, it is necessary to measure a large sample 
surface since selected area analyses may lead to erroneous values. 
The roots of this problem stem from the nonuniform distribution of 
pyrite throughout a coal briquet. In addition, the inability of optical 
systems to resolve pyrite grains in the submicron range is a further 
source of errors. 





46354 Resistance of coke to internal stresses around foreign 
bodies. Nechaev, Yu.A.; Belyaev, E.V.; Sukhorukov, V.I.; Grayaz- 
nov, N.S.; Lazovskii, I.M.; Morozov, O.S. Coke Chem., USSR (Engl. 
Transl.); No. 12, 22-25(1976). 

Translated from Koks Khim.; No. 12, 14-17(1976). 

Foreign bodies embedded in coke set up thermal stresses and 
cause fissuring. Fissuring can develop into networks of micro- and 
macrocracks which weaken the coke lumps. A procedure is pro- 
posed for calculating the safe maximum size of foreign bodies in 
coke, above which they will cause fissuring. The critical size data on 
inorganic and durite inclusions (spheres, cubes, parallelepipeds) are 
compared with experimental evidence, to show that laboratory test 
data can be used to calculate critical inclusion sizes. 


46355 Some properties of coaltar pitch. Gorelov, P.N.; Babary- 
kina, A.P.; Braun, R.A. Coke Chem., USSR (Engl. Transl.); No. 12, 
44-47(1976). 

Translated from Koks Khim.; No. 12, 31-34(1976). 

Coaltar pitch is the basic raw material of the electrode 
industry and is used as a binder in the manufacture of electrodes and 
anode masses. The basic properties of the coaltar pitch made in 
coking plants have changed over the last few years; its volatile 
matter has decreased substantially and the proportion of toluene- 
insoluble substances has increased correspondingly. Data on pitch 
properties will undoubtedly prove useful. The volatile matter of 
coaltar pitch depends on its content of toluene-insoluble substances. 
A mathematical relationship is derived for the rate of the chemical 
processes that determine the yield of highly condensed compounds 





4598 ENERGY RESEARCH ABSTRACTS 


when pitch is heated to high temperatures, as a function of the 
heating rate. 


46356 Changes in mechanical strength of thermally prepared 
coals, Morozov, O.S.; Sukhorukov, V.I.; Belyaev, E.V.; Egorova, 
D.M. Coke Chem., USSR (Engl. Transl.); No. 7, 7-9(1976). 

Translated from Koks Khim.; No. 7, 6-8(1976). 

The effects of moisture content and heating temperature on 
coal strength are shown. In every case, the strength of the coal 
decreases regularly as it is dried and heated. The relative strength 
order remains the same at all moisture and temperature levels, 
showing that the strength properties are substantially determined by 
specific structural features of each coal. Within the Kuzbas coal 
group, moisture content is a more important strength factor than 
temperature. Tailings and intermediate-product fractions undergo 
much less weakening than the general mass of the charge when 
heated. Accordingly, the charge properties can be improved by 
applying selective crushing in conjunction with thermal preparation 
and partial recleaning in the pneumatic equipment described. 


46357 Development of procedures for predicting the volatile 
matter of deep-seam coals in the Prokop'evsk-Kiselevsk region of the 
Kuzbas. Nesterov, V.N.; Andreeva, G.K. Coke Chem., USSR (Engl. 
Transl.); No. 6, 1-2(1976). 

Translated from Koks Khim.; No. 6, 1-2(1976). 

A procedure is presented for forecasting the volatile matter of 
coals, corrected for the proportions of the vitrinite, semivitrinite, and 
fusinite groups they contain. The influence of these microconsti- 
tuents on the over-all volatile matter can be found graphically. The 

rocedure can be used to forecast the indices for deep seams 
inaccessible to direct examination. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 46148, 46177, 46192, 46197, 
46200, 46201, 46219, 46285, 46293, 46352, 46460, 46512, 46884, 47393 


46358 (EPRI-FP—713(Vol.2)) Evaluation of three 20 MW pro- 
totype flue gas desulfurization processes. Final report. Rush, R.E.; 
Edwards, R.A. (Southern Co. Services, Inc., Birmingham, Ala. 
(USA)). Mar 1978. 455p. Dep. NTIS, PC A20/MF AO1. 

Portions of document are illegible. 

The two 40 mW (nominal) Babcock and Wilcox pulverized- 
coal-fired boilers at the Scholz Electric Generating Station of Gulf 
Power Company were retrofitted with three 20 megawatt prototype 
flue gas desulfurization processes. These processes were: (1) A 
concentrated-mode, lime-regeneration sodium/calcium dual alkali 
— supplied by Combustion Equipment Associates, Inc./Arthur 

. Little, Inc. (2) The CHIYODA THOROUGHBRED 101 process 
supplied by Chiyoda International Corporation, a subsidiary of 
Chiyoda Chemical Engineering and Construction Company, Ltd. (3) 
The Foster Wheeler Energy Corporation/Bergbau-Forschung 
GmbH dry adsorption process supplied by Foster Wheeler Energy 
Corporation. This report summarizes the performance of these proc- 
esses during an evaluation program conducted during 1975 and 1976. 


46359 (EPRI-FP—713(Vol.3)) Evaluation of three 20 MW pro- 
totype flue gas desulfurization processes. Final report. Rush, R.E.; 
Edwards, R.A. (Southern Co. Services, Inc., Birmingham, Ala. 
(USA)). Mar 1978. 177p. Dep. NTIS, PC A09/MF AO1. 

The two 40 MW (nominal) Babcock and Wilcox pulverized- 
coal-fired boilers at the Scholz Electric Generating Station of Gulf 
Power Company were retrofitted with three 20 megawatt prototype 
flue gas desulfurization processes. These processes were: (1) A 
concentrated-mode, lime-regeneration sodium/calcium dual alkali 
— supplied by Combustion Equipment Associates, Inc./Arthur 

. Little, Inc. (2) The CHTYODA THOROUGHBRED 101 (CT- 
101) process supplied by Chiyoda International Corporation, a sub- 
sidiary of Chiyoda Chemical Engineering and Construction Compa- 
ny, Ltd. (3) The Foster Wheeler Energy Corporation/Bergbau- 
Forschung GmbH dry adsorption process supplied by Foster Wheel- 
er Energy Corporation. This report summarizes the performance of 
these processes during an evaluation program that was conducted 
during 1975 and 1976. This volume gives data, chemical analysis of 
flue gas and the results of corrosion experiments on various metals 
exposed during the tests. 


46360 (FE—2295-32-1) Medium and high temperature gas clean- 
up particulates. Quarterly progress report, October—December 1977. 
(Massachusetts Inst. of Tech., Cambridge (USA). Energy Lab.). Jan 
— Contract EX-76-A-01-2295-032. 13p. Dep. NTIS, PC A02/MF 


Work is proceeding satisfactorily. The test rig has been de- 
signed and is being fabricated and the test area is being readied for 
system installation. The tasks that are immediately hardware orient- 
ed are being implemented as scheduled. 


ERA VOL. 3, NO. 20 


46361 Treatment of ammoniacal water from coking plants. Chan- 
tereau, R. Cent. Doc. Sider. Circ. Inf. Tech.; No. 12, 2607-2614(Dec 
1977). (In French). 

This paper discusses the treatment of coking plant waste 
water by methods other than the conventional biological ones. The 
use of active carbon, resin ion exchangers, and phenol adsorbants is 
considered. It gives details of a method which involves "stripping”’ 
the ammonia in a basic medium, elimination of phenols by steam and 
fixation by caustic soda in the form of phenolates, and adsorption by 
active carbon. 


46362 Flue-gas desulphurisation and w: cleaning plants. 
Esche, M. Erdoel Kohle; 30: No. 11, 511-514(Nov 1977). 

An illustrated description is given of the Saarberg-Holter 
process, its principles of operation, performance, energy consump- 
tion, staffing and maintenance, by-products etc. Plants have been 
operating for over 14,000 hours in a 40 MW coal-fired power station 
and 10 Gcal waste products incinerator, and have proved to be 
commercially viable for flue-gas desulfurization in power stations 
and waste gas cleaning from incineration. The process is lime-based. 


46363 Discussion about the economic viability of water from 
brown coal open-pit mines. Ruecker, K.; Fischer, P. Neue Bergbau- 
tech.; 7: No. 9, 673-675(Sep 1977). (In German). 

The Regional Waterworks board of the Halle/Leipzig area 
has produced a guideline to examine the possibilities of the drinking 
water potential of water in brown coal open pit mines. The guidline 
points out the fundamental principles and preconditions for repro- 
cessing water in open pit mines into drinking water and indicates the 
economic and social potential of the project. The need is due to a 
water shortage in the Halle/Leipzig area calling for a maximum 
exploitation of available sources. General conditions include quality 
checks, the mixing of surface water with filtered well water to 
ensure quality and the availability of draining works. The setting up 
of measures to prevent a lowering of the water quality is examined. 
General protective measures are outlined. 


46364 Dew point of flue gas in the combustion of brown coal 
briquettes. Schinkel, W. Energieanwendung; 26: No. 8, 238-240(Aug 
1977). (In German). 

Economical operation of small steam generators can follow 
two courses, viz. to channel the emitted gases through the plant and 
reduce waste gas loss. Two possibilities exist to achieve this: firstly a 
steam generating process with only slight excess air; secondly a 
reduction of the emitted gas temperature. The lowest waste gas 
temperature found in sulphur-containing combustion materials is 
measured by finding the acid dew-point of the waste gas. The 
following results in the case of brown coal briquettes were found. 
Measurements of the dew point of flue gas in two steam generators, 
both of the double flue type, one having a capacity of 12.5 t/h, the 
other 25 t/h, one using brown coal briquettes with 1% sulphur 
content, the other with 3%, resulted in the fact that the dew point 
can be measured. It was shown that a low air ratio leads to a 
lowering of the dew point. However this process is unfortunately 
economically unviable in chain grate generators as the waste gas 
becomes so thin under a high air ratio that the dew point can only be 
minimally reduced. Further the acid dew point is only slightly 
influenced by partial operation of the generator and the infusion of 
briquette residue. 


46365 Utilization of mineral raw waste materials discharged from 
the coal preparation plants of Comecon countries. Czerwenka, Z.; 
Wiatrok, H. Przegl. Gorn.; 33: No. 6, 280-285(Jun 1977). (In Polish). 

The quantity and quality of waste, its utilization, anticipated 
trends in utilization, and research work are described. 


46366 Genesis of germanium mineralization and rational methods 
for burning germanium-bearing coals. Ratynskii, V.M. (Inst of Com- 
bust Miner, USSR). Solid Fuel Chem. (USSR) (Engl. Transi.); 11: 
No. 2, 26-33(1977). 

On the basis of information on processes for the formation of 
ermanium-bearing coals, the characteristics of promising regions 
or finding them have been deduced. The possibility is considered of 

isolating from power coals concentrates containing larger amounts 
of germanium than the initial coals. A comparison of various meth- 
ods of burning power coals in industrial furnaces shows that the 
burning of coals with a high germanium content is best performed in 
layer and flare-layer furnaces. 40 refs. 


46367 Intensified flotation of finely emulsified oils from ef- 
fluents. Sviridov, V.V.; Kokovkina, T.F.; Vshivtsev, V.G.; Skrylev, 
L.D.; Derbysheva, E.K.; Kagasov, V.M.; Pimenov, I.V.; Akulov, 
P.V.; Samarkina, A.A. Coke Chem., USSR (Engl. Transl.); No. 11, 
48-50(1976). 

Translated from Koks Khim.; No. 11, 38-40(1976). 

Small additions (1 to 5 mg/1) of cationic surfactants make it 
much easier to remove finely emulsified oil droplets from coking- 
plant effluents by flotation. The residual oils concentrations can be 
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reduced to 10 to 30 mg/I by flotation with surfactants. Their 
effectiveness is highly specific and varies with the nature of the 
surfactant and the oils, and also with the composition and pH of the 
effluent. 


46368 Washery wastes for brickmaking. Preobrazhenskii, B.P.; 
Voznyi, G.F.; Zakrinitskaya, N.R.; Gorbach, R.F.; Kurochka, E.F. 
Coke Chem., USSR (Engl. Transl.); No. 10, 59-60(1976). 

Translated from Koks Khim.; No. 10, 44-46(1976). 

The original specifications covering carbonaceous fractions 
extracted from washery wastes and supplied to brickworks under the 
building materials and the agriculture ministries (TU-14-6-79-72) 
expired in 1975. It was therefore necessary to draw up revised 
specifications reflecting the progress made in producing various 
grades of bricks with washery wastes as heat-generating and con- 
sumable additives. Between 1971 and 1975, the tonnages of washery 
wastes dispatched by the producers (the Zaporozhe, Yasinovka, and 
Donetsk coking plants) have steadily increased. The savings to be 
made by using washery wastes can be illustrated by experimental 
data. By using the carbonaceous fractions, they have increased the 
yield of the higher-priced brick grades (by 13.6 and 4.4 percent, 
respectively), increased the brick output per unit of kiln capacity (by 
24 and 9 percent, respectively) and substantially reduced the fuel 
consumption. The ‘Stroikeramika’” Works estimate the annual 
saving at about 24,000 roubles. According to the brick producers, 
this application of washery wastes is advantageous to all parties. 


46369 Utilization of washery wastes for producing building mate- 
rials. Kukolev, Ya.B.; Kurbatov, V.P.; Landman, G.P.; Burmistrov, 
V.N. Coke Chem., USSR (Engl. Transl.); No. 6, 61-63(1976). 

Translated from Koks Khim.; No. 6, 48-50(1976). 

Research data on the possibility of using washery wastes from 
the West Siberian plant to make building materials are presented. It 
is technically feasible to make building bricks and agloporite, a 
lightweight porous ballast for concretes. In the particular area it was 
uneconomic to use the mineral wastes in brick manufacturing. On 
the other hand, it appeared that the use of agloporite in making 
reinforced concrete prefabrication would be economic and that the 
entire washery waste could be used if the quality could be improved 
so that a reduction in thickness could be made. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 46153, 46363, 46406, 48660, 
48670, 48674, 48688, 48692, 48734, 48742, 48744, 48910 


46370 (ANL/AA—6(Vol.1)) National Coal Utilization Assess- 
ment. a preliminary assessment of the health and environmental effects 
of coal utilization in the Midwest. Volume I. Energy scenarios, tech- 
nology characterizations, air and water resource impacts, and health 
effects. (Argonne National Lab., Ill. (USA)). Jan 1977. Contract W- 
31-109-ENG-38. 208p. Dep. NTIS, PC A12/MF AO1. 

This report presents an initial evaluation of the major health 
and environmental issues associated with increased coal use in the six 
midwestern states of Illinois, Indiana, Michigan, Minnesota, Ohio, 
and Wisconsin. Using an integrated assessment approach, the evalua- 
tion proceeds from a base-line scenario of energy demand and 
facility siting for 1975-2020. Emphasis is placed on impacts from coal 
extraction, land reclamation, coal combustion for electrical genera- 
tion, and coal gasification. The range of potential impacts and 
constraints is illustrated by a second scenario that represents an 
expected upper limit for coal utilization in Illinois. The following are 
among the more significant issues identified and evaluated in this 
study: If environmental and related issues can be resolved, coal will 
continue to be a major source of energy for the Midwest; existing 
sulfur emission constraints will increase use of western coal; the 
resource requirements and environmental impacts of coal utilization 
will require major significant environmental and economic tradeoffs 
in site selection; short-term (24-hr) ambient standards for sulfur 
dioxide will limit the sizes of coal facilities or require advanced 
control technologies; an impact on public health may result from 
long-range transport of airborne sulfur emissions from coal facilities 
in the Midwest; inadequately controlled effluents from coal gasifica- 
tion may cause violations of water-quality standards; the major 
ecological effects of coal extraction are from pre-mining and post- 
reclamation land use; and sulfur dioxide is the major potential 
contributor to effects on vegetation of atmospheric emissions from 
coal facilities. 


46371 (CONF-780121—2) Energy-related pollutants in the envi- 
ronment: the use of short-term tests for mutagenicity in the isolation 
and identification of biohazards. Epler, J.L.; Larimer, F.W.; Rao, 
T.K.; Nix, C.E.; Ho, T. (Oak Ridge National Lab., Tenn. (USA)). 
1978. Contract W-7405-ENG-26. 3lp. Dep. NTIS, PC A03/MF 
AOl. 


COAL AND COAL PRODUCTS 4599 


From Higher plant systems as monitors of environmental 
mutagens; Marineland, FL, USA (16 Jan 1978). 

In an effort to gather information on the potential genetic 
hazards of existing or proposed energy generating or conversion 
systems, we have begun a correlated analytical and genetic analysis 
of a number of technologies. The work is divided into two phases: 
one dealing with known compounds expected to occur in the envi- 
ronment through energy production, conversion, or use; and the 
other dealing with actual samples from existing or experimental 
processes. To approach the problems of dealing with and the testing 
of large numbers of compounds, we set up a form of the tier system. 
Operating units utilizing Salmonella, E. coli, yeast, human leuko- 
cytes, mammalian cells, and Drosophila have been initiated. Various 
liquid-liquid extraction methods and column chromatographic sepa- 
rations have been applied to crude products and effluents from oil 
shale, coal liquefaction, and coal gasification processes. Mutagenicity 
of the various fractions is assayed using reversion of histidine- 
requiring auxotrophs of Salmonella typhimurium and comparative 
studies are carried out with the other genetic systems. In order to 
incorporate metabolic activation of these fractions and compounds, 
rat liver homogenates are used in the various assays. Results impli- 
cate chemicals occurring in the basic and the neutral fractions as 
potential genetic hazards. Chemical constituents of these fractions 
(identified or predicted) were tested individually for their mutagenic 
activity and correlated with the genetic monitoring. 


46372 (DOE/EDP—0011) Environmental Development Plan 
(EDP): underground coal conversion program, FY 1977. (Department 
of Energy, Washington, D.C. (USA)). Mar 1978. 170p. Dep. NTIS, 
PC A08/MF AO1. 

Underground Coal Gasification is one of several coal gasifica- 
tion technologies which when commercialized will allow for greater 
utilization of the nation’s vast coal resources. UCG eliminates many 
of the problems associated with surface mining and increases re- 
serves available by underground mining when compared to surface 
gasification. There are, however, certain environmental impacts 
unique to UCG processes that must be assessed before commercial- 
ization can occur. The most significant impacts are potential ground- 
water pollution, subsidence, and disruption of aquifers. These im- 
pacts are discussed more fully in this EDP. Most of the environmen- 
tal research performed to date has addressed the characterization of 
the raw product gas, hydrocarbon liquids, and groundwater con- 


tamination. These EDP’s are being distributed so that all having 
interests and responsibilities may assist in a planned revision and 
update. 


46373 (ERDA—1557-D) Coal research, development and demon- 
stration program. Draft environmental impact statement. (Energy 
Research and Development Administration, Washington, D.C. 
(USA)). Sep 1977. 705p. Pennington’s Office, Washington, DC. 

A corneratone of the National Energy Plan is to correct the 
imbalance between coal reserves and coal consumption. In the near 
term, conversion by industry and utilities to coal would be encour- 
aged by taxes on the use of oil and natural gas, and by prohibiting all 
new utility and industrial boilers from burning oil or natural gas. In 
the longer term, expanding future use of coal will depend largely on 
the successful commercialization of new technologies that convert 
coal to clean fuels and that permit coal to be burned in an environ- 
mentally acceptable manner. The National Energy Plan reaffirmed 
the policies of attaining and maintaining the environmental goals set 
out in the Clean Air Act, the Federal Water Pollution Control Act, 
and the National Environmental Policy Act. The National Environ- 
mental Policy Act of 1969 (NEPA) requires that all agencies of the 
Federal Government prepare detailed environmental statements on 
initiatives significantly affecting the quality of the environment. 
Specific processes illustrative of categories of coal utilization tech- 
nologies are used to analyze the potential impacts of the program. 
The aggregated impacts of these processes provide the primary 
assessment thrust of this statement. The assessment is conducted in 
the general areas of water availability and quality, air quality, 
ecosystems and socioeconomic considerations. 


46374 (IS-ICP—57) Environmental control technology survey: 
Iowa Coal Project Demonstration Mine No. 1. Gulliford, J.B.; Send- 
lein, L.V.A. (lowa State Univ. of Science and Technology, Ames 
(USA). Energy and Mineral Resources Research Inst.). 31 Jan 1978. 
71p. Dep. NTIS, PC A04/MF AO1. 

As a result of the Iowa Coal Project Demonstration Mine No. 
1, 108,000 tons of coal resources were recovered and the land 
surface was transformed from a steeply sloped pasture to a benched 
terraced topography capable of supporting intensive agriculture. 
The permanent environmental impact of the site is improved because 
water runoff from the site is controlled by the installation of lesser 
slopes. Measures could be taken, however, to lessen the environmen- 
tal impact during mining. Better sediment control structures could 
be developed. A connected, two-pond system would allow for 
sediment control in the upper pond, treatment accessability between 
ponds, and a lower pond to allow the flocculents caused by treat- 
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ment to settle out before the water is released to the receiving 
stream. During mining the primary source of acid drainage to the 
sediment pond was the large stock pile of toxic shales. Were the size 
of this operation larger, the exposure of this pile to weathering 
would have been longer. Future mining plans might include cover- 
ing the acid shale pile with non-toxic materials to prevent oxidation 
and the generation of acid mine drainage. This of course would be 
dependent upon the size of the pile, the cost, availability of non-toxic 
materials and the requirement that the stockpile size not change over 
time. Covering and revegetating the acid shale pile would reduce the 
acid source and perhaps reduce the costs of acid neutralization at the 
pond. 


46375 (IS-ICP—61) Natural revegation of acid coal spoils in 
southeast Iowa. Glenn-Lewin, D.C. (Iowa State Univ. of Science and 
Technology, Ames (USA). Energy and Mineral Resources Research 
Inst.). Mar 1978. 21lp. Dep. NTIS, PC A02/MF AO1. 

Iowa is in the center of the former tall-grass prairie formation, 
and now is the center of a region of intensive agriculture. An 
abundant supply of Iowa coal has been subjected to only a modest 
amount of strip-mining because of high sulfur content of the coal and 
over-burden, and an uncertainty about the geologic continuity of the 
deposits. As one part of the environmental studies of the state-funded 
Iowa Coal Project, natural revegetation of orphan spoils in Iowa 
was analyzed. For six sets of differently-aged spoils, 108 vegetation 
transects were recorded by soil condition, topographic moisture and 
age. Ordination analysis indicates that vegetation redevelopment has 
resulted in a complex of vegetation characteristics rather than a 
uniform successional sequence. Substrate acidity is important for 
initial colonization; roughly 40 to 50% of even the oldest spoils 
remain unvegetated because of substrate acidity. On spoils with a 
higher pH, moisture, age, seed source and other factors influence the 
present vegetation. 


46376 (ORNL—S257, pp 101-117) Ecological analyses and appli- 
cations. Brocksen, R.W. Nov 1977. 

In Environmental Sciences Division annual progress report 
for period ending September 30, 1976. 

Progress is reported on the following: analysis of ecological 
impacts of construction and operation of nuclear power plants; fossil 
energy environmental project; ecological analysis of geothermal 
energy development; HUD modular integrated utility systems; ex- 
pansion of uranium enrichment facilities at Portsmouth; environmen- 
tal standard review plans; environmental assessment of cooling reser- 
voirs; and analysis of fish impingement at power plants in the 
southeastern United States. (HLW) 


46377 (ORNL—S257, pp 118-130) Regional resources analysis 
and planning. Parzyck, D.C. Nov 1977. 

In Environmental Sciences Division annual progress report 
for period ending September 30, 1976. 

Studies on methodological development and criteria identifi- 
cation included atmospheric transport; hydrologic analysis; valida- 
tion of a forest growth model; agricultural applications; distribution 
of sensitive species; impacts of transmission line corridors; and 
environmental objectives in energy facility siting. Research focuses 
on impacts associated with the siting and operation of coal technol- 
ogy facilities in the southeastern United States. (HLW) 


46378 (ORNL—S257, pp 148-159) Coal Conversion Effluents 
Program. Gehrs, C.W. Nov 1977. 

In Environmental Sciences Division annual progress report 
for period ending September 30, 1976. 

Progress is reported on the following research projects: com- 
parison of whole effluent toxicities to fish and plankton; trace 
elements in coal conversion aqueous effluents; literature review; 
sorption partitioning of polycyclic aromatic hydrocarbons between 
dissolved and particulate phases in wastewater effluents; determina- 
tion of rates of microbial alteration of polycyclic aromatic hydrocar- 
bons in sediments; bioaccumulation potential of polycyclic hydrocar- 
bons by Daphnia pulex; and assessment of effects of gaseous ef- 
fluents. (HLW) 


46379 (ORNL—5319) Environmental monitoring handbook for 
coal conversion facilities. Salk, M.S.; DeCicco, $.G. (eds.). (Oak 
Ridge National Lab., Tenn. (USA)). May 1978. Contract W-7405- 
ENG-48. 381p. Dep. NTIS, PC A17/MF AO1. 

The primary objectives of the Department of Energy's 
(DOE) coal conversion program are to demonstrate the environmen- 
tal acceptability, technical feasibility, and economic viability of 
various technologies for gaseous, liquid, and solid fuels from coal. 
The Environmental Monitoring Handbook for Coal Conversion 
Facilities will help accomplish the objective of environmental ac- 
ceptability by guiding the planning and execution of socioeconomic 
and environmental monitoring programs for demonstration facilities. 
These programs will provide information adequate to (1) predict, 
insofar as is possible, the potential impacts of construction and 
operation of a coal conversion plant, (2) verify the occurrence of 
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these or any other impacts during construction and operation, (3) 
determine the adequacy of mitigating measures to protect the envi- 
ronment, (4) develop effluent source terms for process discharges, 
and (5) determine the effectiveness of pollution control equipment. 
Aithough useful in a variety of areas, the handbook is intended 
primarily for contractors who, as industrial partners with DOE, are 
building coal conversion plants. For the contractor it is a practical 
guide on (1) the methodology for developing site- and process- 
specific environmental monitoring programs, (2) state-of-the-art sam- 
pling and analytical techniques, and (3) impact analyses.To corre- 
spond to the phases of project activity, the subject matter is divided 
into four stages of monitoring: (1) a reconnaissance or synoptic 
survey, (2) preconstruction or baseline, (3) construction, and (4) 
operation, including process monitoring (prepared by Radian Corp., 
McLean, Va.). For each stage of monitoring, guidelines are given on 
socioeconomics, aquatic and terrestrial ecology, air quality and 
meteorology, surface and groundwater quality, geohydrology and 
soil survey, and surface water hydrology. 


46380 Surface reclamation situations and practices on coal explo- 
ration and surface mine sites at Sparwood, B.C. Berdusco, R.J.; 
Milligan, A.W. (Kaiser Resources Ltd., Sparwood, B.C.). CIM Bull.; 
71: No. 794, 78-81(Jun 1978). 

Kaiser Resources Ltd. owns and operates a 5-million ton-per- 
year open-pit and hydraulic coal mine near Sparwood in southeast- 
ern British Columbia. Since 1969, Kaiser has maintained a field-scale 
reclamation program dedicated to the reclamation of disturbances 
associated with past and present mining and exploration activities. 
Since that time, over 1400 acres have been treated using modified 
forestry and agricultural techniques with encouraging results. 


46381 EPA regulations and the radiological dose commitment 
from coal-fired power plants. Langer, S. Trans. Am. Nucl. Soc.; 28: 
75(Jun 1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978) 


" See CONF-780622—. 


46382 Reclamation landscaping with drip irrigation. Mine 
Quarry; 7: No. 4, 38, 40, 43, 45(Apr 1978). 

The huge mining operations in the Southwest of the United 
States of America from coal mining in the Four Corners in New 
Mexico to the Navajo Reservation in Arizona and south to the big 
openpit copper operations near Tucson, plus the development of the 
Central Arizona project which is cutting an enormous excavation 
across three-fourths of the state along the desert rim, are creating 
some monumental problems with dust, disfigurement of the surface 
and disruption of the desert ecosystem. John L. Parker describes 
how, at the big openpit copper-mining operations of the four compa- 
nies operating in southern Arizona, there has been a real attempt to 
restore the huge mountains of displaced earth with revegetation. 
Landscaping projects of the magnitude undertaken by the mines 
would be nearly impossible if it were not for the fortunate develop- 
ment of a new type of irrigation method which has come into broad 
general use in Western agriculture at the same time as the mining 
companies were starting their projects. This is drip irrigation, so- 
methimes called trickle irrigation. Drip irrigation is the slow applica- 
tion of water at very low pressure to the soil through plastic devices 
called emitters, splitters or diffusers. These are located at selected 
points to provide direct watering to the roots of plants without 
flooding the surface. Drip is pinpoint, precision irrigation, a drop at 
a time. The surface area wetted is minimal. Its primary savings are in 
the tremendous reduction of water for individual plants and the 
complete elimination of water waste. 


46383 Mine drainage problems in North Derbyshire. Peters, 
T.W. Min. Eng. (London); 137: No. 200, 463-473(Mar 1978). 

Colliery closures in North Derbyshire over the past 12 years 
have necessitated the solution of many mine drainage problems in 
order to safeguard and facilitate the increased exploitation of re- 
serves at continuing long life collieries in both the Derbyshire and 
Nottinghamshire coalfields. The paper describes how such problems 
have been overcome and gives details of performance of central 
pumping stations. Attention is directed to the difficulty in predicting 
the behavior of drainage paths through old workings as well as to 
the efficacy of pillars/barriers and the result of under-working by a 
number of seams—typically six seams extracting some 30 ft of coal. 
Pertinent factors are discussed, including surface considerations 
when large volumes of water are discharged subject to consent 
conditions imposed by Water Authorities. Conclusions are drawn 
stressing that the appraisal of old working plans, together with the 
making of water drainage and pumping plans, is time-consuming and 
it is recommended that hasty decisions are not taken, for instance on 
the filling of old shafts. Likewise the lessons taught by experience 
should be taken into account as part of good mining planning 
practice in the future. 
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46384 Question mark over coal. pollution, politics, and CO. 
Marland, G.; Rotty, R.M. (Oak Ridge Assoc Univ, Inst for Energy 
Anal, Tenn). Futures; 10: No. 1, 21-30(Feb 1978). 

The increasing concentration of carbon dioxide (CO) in the 
atmosphere is now well-documented, and although the evidence of 
actual or potential climate changes is not conclusive, the growth in 
energy consumption magnifies the importance of the possible dan- 
gers. The CO: increase will be mainly produced by coal, and the 
indications are that many countries will be contributing to the 
increase in atmospheric CO, early in the next century. Using world 
energy resource estimates and projections of the global production 
of CO, from fossil-fuel burning in the year 2025, the paper argues 
that it will be difficult to achieve an international consensus and 
commitment to deal with the issue. This is because of the relation- 
ship between economic growth, industrialization, and the production 
of COz, and because of the distribution of the beneficial and harmful 
effects of any climatic change. 28 refs. 


46385 Elastoplastic analysis of the stress state in the rock mass in 
the neighborhood of a mine working. Mroz, Z.; Winnicki, L. (Pol 
Akad Nauk, Warsaw, Pol). Arch. Gorn.; 22: No. 1, 3-30(1977). (In 
Polish). 

A study is made of the problem of determining the stress 
distribution and the displacements in the rock mass in the neighbor- 
hood of a caved working, and the effect of this working on surface 
deformation. It is assumed that the rock mass is an elastoplastic 
material which satisfies the Coulomb plasticity condition or the 
limiting tensile strength condition. Applying continuum discretiza- 
tion by the finite element method, a solution to the increment 
problem is obtained, where the final elastoplastic stress distribution is 
attained during an increase in the load coming from the weight of 
the rock mass. 14 refs. 


46386 Some results of air pollution work in Jharia coalfield. 
Sinha, J.K. (Central Mining Research Station, Bihar, India). Met. 
Miner. Rev.; 15: No. 2, 1-10(Jan 1976). 

This paper describes the different sources of air pollution and 
their effects in the Dhanbad Industrial Complex. The author also 
and some results of the investigations carried out in different 

ctories in this area. The results of these investigations over a 
number of years establish one important fact—the problem of air 
pollution exists in these industries and requires a thorough investiga- 
tion on which remedial actions must be based. The industry, besides 
mines, includes a nitric acid plant, sulphuric acid plant, pyrite 
crushing plant, lead smelter and a cement factory. The air pollutions 
encountered in the Dhanbad industrial complex are both particulate 
and gaseous emissions from different industrial and mining processes, 
combustion of coal and other fuel oils and evaporation from munici- 
pal garbage, open drains and storage tanks of solid and liquid wastes 
from industrial establishments. 


46387 Subsidence control for structures above abandoned coal 
mines. Gray, R.E. Transp. Res. Rec.; No. 612, 17-24(1976). 

Paper presents a case history of subsidence control for an 
electric substation and of roadway stabilization. The subsurface 
stabilization techniques used included drilled piers and piling for 
support of the structures, and grout columns and dry fly ash injec- 
tion for support of the roadways. 


RESERVES AND EXPLORATION 


REFER ALSO TO CITATION(S) 46348, 46406, 46432, 46569, 
48154, 48161, 48929 


46388 Computer-assisted national coal inventory. Irvine, J.A.; 
Williams, G.D. (Univ. of Alberta, Calgary). CIM Bull.; 71: No. 794, 
63-70(Jun 1978). 

In 1972, a cooperative program to map and estimate the 
quantity of Tertiary coal resources in southern Saskatchewan was 
initiated by the federal and Saskatchewan governments. More than 
700 exploratory boreholes were drilled over a two-year period, and 
data were obtained from other organizations on an additional 1500 
boreholes in the area. Stratigraphic data and data on each coal seam 
penetrated in the boreholes, along with technical and location data 
for each borehole, were stored in a computer data base for conven- 
ience of retrieval, modification and manipulation. Programs and 
program packages were developed or adapted to: (1) select borehole 
information defined by variable retrieval parameters from the data 
base; (2) calculate derived information, such as overburden ratios, 
cumulative net coal thicknesses, mean weighted center of gravity of 
coal seams in each borehole, etc., from the selected data; (3) produce 
posting maps of either selected data or calculated information in 
various combinations at variable scales on a plotter or CRT display; 
(4) produce contoured structure, isopach or ratio maps, and perspec- 
tive diagrams as appropriate, utilizing plotter or CRT display; (5) 
calculate and categorize quantities of coal in place within user- 
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defined 'mineability-economic-reliability” limits. The emphasis in 
computer utilization was placed on geological credibility of the 
results and ease of operation by relatively untrained geological 
personnel, resulting in extensive use of interactive methods. The 
single most important benefit derived from using computer-assisted 
procedures is the ability to produce new maps and quantity estimates 
rapidly and inexpensively as a result of availability of new data or/ 
and changes in external criteria which impose economic or mineabi- 
lity constraints. 


46389 Coal analysis by neutron-capture gamma-ray measurement 
in boreholes, Senftle, F.E.; Tanner, A.B. (Geological Survey, Reston, 
VA). Trans. Am. Nucl. Soc.; 28: 101-102(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46390 Geographical data structures supporting regional analysis. 
Edwards, R.G.; Durfee, R.C. (Union Carbide Corp., Oak Ridge, 
TN). Trans. Am. Nucl. Soc.; 28: 270-271(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46391 Seismic response monitoring of cyclically layered coal. 
Rueter, H.; Schepers, R. (Ruhrkohle, Bochum, Ger). Glueckauf- 
Forschungsh.; 38: No. 6, 217-222(Dec 1977). (In German). 

Calculation methods for determination of individual seams, 
pair of seams and/or sequences of seams on the basis of recorded 
seismograms are demonstrated. The use of two-dimensional models 
and digital computers is also discussed. 12 refs. 


46392 Onakawana lignite deposits could be useful energy source 
for Ontatio. Coal Miner; 2: No. 4, 19-20(Dec 1977). 

This paper gives data on the deposit, its location, earlier task 
force reports, and a proposal by Onakawana Development Limited 
(a subsidiary of Manalta Coal Ltd.) for developing a lignite mine and 
on-site power plant. Onakawana has the only known coal field of 
significant size in the Province of Ontario; recoverable reserves are 
190-million tons of lignite. 


46393 Coal resource of the Hat Creek Valley could be used in 
several ways. Martin, E.H. Coal Miner; 2: No. 4, 15-18(Dec 1977). 

The history and potential of the Hat Creek coal deposits in 
British Columbia are reviewed. 


46394 Clay minerals as an index of the degree of metamorphism 
of the carbonate and terrigenous rocks in the South Wales coalfield. 
Gill, W.C. Sedimentology; 24: No. 5, 675-691(Oct 1977). 

A series of studies has been made of the diagenetic changes 
and degree of metamorphism of the Carboniferous rocks of the 
South Wales coalfield in an attempt to determine the thermal history 
of this basin. Detailed petrographic and X-ray studies made on the 
clay minerals in the carbonate and terrigenous rocks and the role of 
these clays in denoting the degree of metamorphism of the rocks are 
discussed. 


46395 Correlation in Donbass coal beds of suite C.®. Koval’chuk, 
G.M. (Geological Inst., Leningrad). Izv. Akad. Nauk SSSR, Ser. 
Geol.; No. 5, 64-68(May 1977). (In Russian). 

The importance of using the palynological method for a 
detailed stratigraphic differentiation of seams and the correlation of 
their individual members is demonstrated as illustrated by the exam- 
ple of coal seam 13 in the Krasnoarmeiski region of the Donetsk 
basin. The change characteristics of complexes of spores, pollen and 
myospores of specific ecological plant groups within a seam are 
identified. The rhythmicity in the structure of a coal seam with 
respect to palynological data is established. The upper rhythm of the 
two basic ones identified consists of smaller rhythms. A comparison 
of petrographic and palyonological data from coal studies indicates 
that the amount of hygrophilous type plant spores increases as the 
content of clarain and durain-clarain types in the spectrum increases 
in the petrogenetic strata, and the content of hygromesophilous and 
mesophilous type plant spores increases as the amount of durain and 
klarain-durain types in the spectrum increases. This indicates the 
existence of a direct genetic bond between the carbon-petrographic 
and spore-pollen composition of the seam. Subsequent to a detailed 
palynological study of the cross-section of seam 13 an identification 
was made of the basic plant cenoses and their time changes within 
the seam cross-section were noted. Certain features of the formation- 


al conditions of the deposits were also identified. 1 diagram, 9 
references. 


46396 Geological investigations of the coal-bearing Kootenay for- 
mation in the subsurface of the upper Elk River valley, British 
Columbia. Graham, P.S.; Gunther, P.R.; Gibson, D.W. pp 203-210 of 
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Geological Survey of Canada report of activities, Part B. Ottawa; 
Geological Survey of Canada (1977). 

A geological mapping and coring program confirmed the 
existence of three main stratigraphic units in the formation: the 
underlying Basal sandstone member; the Coal-Bearing member, 
which contains economically important thin to thick seams of 
medium to high volatile bituminous coal; and the overlying Elk 
member, which contains thin seams of shaly coal. Lithostratigraphy 
is described in detail. Compared to adjacent areas, total formation 
thickness is similar (1000 m), but coal rank is unusually low. Petro- 
graphic rank studies are shown to be useful in coal seam correlations 
and in delineating major tectonic movements. 


46397 Kootenay formation of Alberta and British Columbia: a 
stratigraphic summary. Gibson, D.W. pp 96-97 of Geological Survey 
of Canada report of activities, Part A. Ottawa; Geological Survey of 
Canada (1977). 

A brief description of the stratigraphy and sedimentology of 
the formation is given, emphasizing such topics as nomenclative, 
unusual lithofacies, and recognition and distribution of major or 
unusual rock units. In the western part of the formation, three main 
stratigraphic units exist: the underlying Basal sandstone member; the 
Coal-Bearing member, which contains economically important thin 
to thick seams of low to medium volatile bituminous coal; and the 
overlying Elk member, which contains sporadic thin seams of coal. 


46398 New information on the characteristics of peat formation 
and its role in understanding the genesis of caustobioliths. Rakovskii, 
V.E. (Inst. of Peat, Minsk). Khim. Tverd. Topl.; No. 3, 49-56(1977). 
(In Russian). 

Data and characteristics are presented relating to the forma- 
tion of various types of peat, the reasons for differences in the degree 
of organic matter decomposition in peat, the stability and specificity 
of a number of physico-chemical properties of any particular species 
of peat, and the close connection between hydrochemical factors 
(water concentration and composition) and type of plants developing 
on a given substrate. The following inter-linking factors are based on 
these data: hydrochemical conditions (pre-eminence), type of vegeta- 
tive cover, plant composition, microbiological stability of plants, 
degree of decomposition, concise chemical composition of any given 
type of peat, and the manner of future changes during the transition 
to subsequent stages. 4 diagrams, 4 references. 


46399 Estimating energy potential of carbonaceous sediments by 
use of autonomous prospecting apparatus. Alpern, B. Publ. Tech. 
Charbon. Fr., Inf. Tech.; No. 3, 113-114(1977). (In French). 

This paper presents a method perfected by Cerchar for the 
quick estimation of economic potentials of coal deposits and bitumi- 
nous shales. Provided certain precautions are taken, it is possible to 
establish the correlation between density, the organic matter content 
and the calorific value of carbonaceous rock. Systematic density 
measuring allows a quick and fairly accurate estimate of deposit 
reserves to be made. Cerchar has perfected a geodoseur” to meas- 
ure sample densities accurately and quickly; this apparatus can be 
used on site. 


46400 Monitoring the mechanical state of the rocks by means of 
changes of the vertical component of the magnetic field. Tarasov, B.G. 
Sov. Min. Sci. (Engl. Transl.); 12: No. 1, 29-33(Jan 1976). 

This paper considers the theory briefly and describes an 
experiment using a magnetometer based on a Hall transducer. It 
concludes that magnetic field changes in the edge zone of a seam can 
serve as a basis for development of a magnetometric method of 
making relative estimates of the state of stress of the rock with the 
aim of predicting dynamic phenomena and measuring the extent of 
the characteristic zones, although the equipment needs some devel- 
opment. 


46401 Property forecasting and grading of coals of deep seams in 
the Prokop’evsk-Kiselevo region of the Kuzbas. Stankevich, A.S.; 
Proskuryakov, A.E.; Raskina, E.G. Coke Chem., USSR (Engl. 
Transl.); No. 12, 12-15(1976). 

Translated from Koks Khim.; No. 12, 7-10(1976). 

With the aid of vitrinite reflectance and the rank progression 
in stratigraphic section and processing indices, correlations have 
been developed to predict changes in volatile matter and plastic 
layer thickness with depth and horizontal distance for coals in this 
area. The quality of the coal falls off with increasing depth. These 
forecasts can be used for assessing coal reserves, to determine future 
blending policy, for classifying mines and optimizing the exploitation 
of the reserves. (LTN) 


46402 Economic geology of Australia and Papua New Guinea. II. 
Coal. Travis, D.M.; King, D. (eds.). Victoria, Australia; Australian 
Inst. of Mining and Metallurgy (1975). 398p. 

This book provides a survey of currently producing coal 
mines and undeveloped coal resources of Australia and Papua New 
Guinea as a companion to three other volumes on metals, petroleum, 
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and industrial minerals and rocks. The history of exploration and 
development of coal within each state and territory is reviewed. A 
comprehensive summary of coal-fired stratigraphy throughout the 
Continent and Papua New Guinea is provided. Detailed descriptions 
of the coal-bearing basins and individual coal fields are grouped 
according to the age of the coals and further subdivided by regions. 


MINING 


REFER ALSO TO CITATION(S) 46373, 46375, 46380, 46383, 
46385, 46402, 46501, 46540, 46541, 46542, 46543, 46544, 46545, 
46546, 46547, 46548, 46549, 46550, 48179, 48573, 49037 


46403 (FE—1231-10) Design optimization in underground coal 
systems. Interim report, July—September 1977. Lucas, J.R. (ed.). 
(Virginia Polytechnic Inst. and State Univ., Blacksburg (USA). 
Dept. of Mining and Minerals Engineering). Dec 1977. Contract 
EX-76-C-01-1231. 53p. Dep. NTIS, PC A04/MF AO1. 

Work on the dependence of measured mechanical properties 
on sample size and shape and loading rate continued. For cubical 
samples with cube edge, d, between 2 and 24 inches, the measured 
strength, s, varies with specimen size such that sVd = K, a constant. 
There is some dependence on the loading rate, which should be kept 
constant within 50 to 150 psi/sec. Cubic specimens are stronger than 
cylinders. Computer programs to simulate longwall mining, support 
loads, ground subsidence, etc., and to aid in longwall planning and 
equipment selection were developed further. Body-loaded plastic 
longwall models were examined by photoelastic methods to validate 
the computer programs. In addition, roof truss supports were evalu- 
ated by a literature search, photoelastic model studies and the 
behavior of instrumented roof trusses installed in an Alabama coal 
mine. Based on this work a report in preparation gives recommenda- 
tions with respect to the optimum design and efficient installation of 
roof trusses. (LTN) 


46404 (FE—9036-1) Life-cycle description of underground coal 
mining. Interim technical report, February 1978. Lavin, M.L.; 
Borden, C.S.; Duda, J.R. (Jet Propulsion Lab., Pasadena, Calif. 
(USA); Department of Energy, Morgantown, W.Va. (USA). Process 
Evaluation Office). Apr 1978. Contract ET-76-I-01-9036. 102p. Dep. 
NTIS, PC A06/MF AOl1. 

This paper describes an initial effort to relate the major 
technological and economic variables which impact conventional 
underground coal mining systems, in order to help identify promis- 
ing areas for advanced mining technology. A series of investment 
analyses published by the United States Bureau of Mines provide 
both the analytical framework and guidance on a choice of variables. 
The result is an algebraic expression for the selling price of clean 
coal, as a function of labor and capital productivities, required return 
on investment, average wage rate, equipment availability, initial 
development cost, recovery factor, tonnage losses due to debris and 
washing, and similar gross technology descriptors. A preliminary 
investigation of the structure of this price model reveals a hyperbolic 
dependence on labor and capital productivities and strong sensitivity 
to required return on investment, productivity of capital and labor, 
tonnage lost in beneficiation, wages and salaries, and operating 
supplies. Numerical applications of the pricing model are based on a 
room and pillar mine in 72-inch coal under 800 feet of overburden, 
producing 1.5 million tons/year of clean coal. Mineral rights are 
acquired under an option-lease arrangement which requires a mini- 
mum annual production payment to the lessor. Construction and 
initial development extend over three years before capacity produc- 
tion is attained. Although the model formally requires a fixed 
amount of equipment and personnel throughout the era of capacity 
production, an extension shows how to accommodate varying 
annual production levels. 


46405 (FE—9067-1) Rock Mechanics Instrumentation Program 
for Kaiser Steel Corporation's demonstration of shield-type longwall 
supports at York Canyon Mine, Raton, New Mexico. Gentry, D.W. 
(Colorado School of Mines, Golden (USA). Dept. of Mining Engi- 
neering). 21 Jan 1977. Contract ET-74-C-01-9067. 614p. Dep. NTIS, 
PC A99/MF AO1. 

This report presents the results of a rock mechanics instru- 
mentation program designed to determine the rock mass response 
due to longwall mining a thick coal seam utilizing shield-type 
supports at the York Canyon Mine near Raton, New Mexico. The 
data collected during this study is unique in that it represents the 
results from mining a super-critical longwall panel in a known 
geologic environment with cross-and along-panel topographic vari- 
ations. Data from the program indicates the following: (1) Topogra- 
phy significantly influences the magnitude and distribution of surface 
movements. (2) The angle of draw decreases in topographic lows 
and also where cross panel slopes face outward from the panel 
centerline. (3) Subsidence started when the face was an average 





OCTOBER 31, 1978 


distance of 0.2h (h=depth) from a given surface point and was 
essentially complete when the face was 0.84h beyond the surface 
point. (4) Underground mining activity produced almost instanta- 
neous surface movement and major surface subsidence ceased almost 
as soon as mining ceased. (5) Predicted subsidence over ridge tops 
was 17 to 21% greater than that actually measured. (6) No correla- 
tion could be established between coal hardness and panel power 
consumption. (7) The width of the pressure arch is apparently 
related to the depth of overburden. Pressure arch widths were 60% 
less than the widths predicted from other studies. (8) Total recorded 
entry convergence rarely exceeded 0.4-in. (9) With longwall face 
advance, the roof tends to move towards the face and towards the 
panel. The magnitude of movement is much less than anticipated. 


46406 Coal mining and reclamation at SPC operations. Allan, 
M.H. (Saskatchewan Power Corp., Regina). CIM Bull.; 71: No. 794, 
82-83(Jun 1978). 


46407 Room-and-pillar mining at Devco’s Prince Mine. Ma- 
cLean, A.R.; Merner, D.R. (Prince Mine, Sydney, Nova Scotia). 
CIM Bull.; 71: No. 794, 59-62(Jun 1978). 

This mine is situated at Point Aconi, Cape Breton, Nova 
Scotia, and is a replacement for the 100-year-old Princess Colliery. It 
is a slope mine which is the continuation of a strip mine operation. 
There are five slopes from the surface driven with Dosco Dinth- 
eaders—this marks the first time these machines were used in North 
America. There are four room-and-pillar sections, each equipped 
with a Lee Norse HH106 continusous miner, a “Top Dog” roof 
bolter and two Wagner diesel Teletrams. There are also two Eimco 
913 diesel LHD’s, which are used for clean-up in the mines. This 
paper describes the mining operations of this 800,000-tpy mine 
which, in less than a year and a half, has been developed to the stage 
where four sections are producing coal at the desired rate. 


46408 Effect of different regulations in various parts of the world 
on the design and certification of diesel equipment for underground 
coal mines. Knopp, R.A. (Eimco Mining Machinery, Salt Lake City). 
CIM Bull.; 71: No. 794, 84-86(Jun 1978). 

This paper lists specific examples which demonstrate that 
regulations profoundly affect diesel equipment for coal mines. It also 
suggests asking the question “what is the performance requirement”, 
every time a design standard must be addressed. I even suggest the 
questioning of some regulations as to their merit. For example, most 
regulatory agencies prohibit batteries and electric starting on diesel 
equipment. However, these same agencies give their official stamp of 
approval to battery-powered electric scoops for use in underground 
coal mines. I submit that there is room for improvement in the 
regulations as well as in the design of the equipment. Equipment 
design will flourish if the emphasis by regulatory agencies is placed 
on performance requirements. Design standards, on the other hand, 
will inhibit competition and stifle development because all manufac- 
turers would be required to build identical features. The direction of 
future design and development of diesel equipment for underground 
coal mines will depend to a great extent on future legislation and 
subsequent regulations. 


46409 Design and installation of Doe 2 steep seam face at Age- 
croft colliery. Hooton, J. Min. Eng. (London); 137: No. 200, 447- 
455(Mar 1978). 

Due to their geological structure the working of highly 
inclined seams presents many problems, of which safety is a major 
one. With regard to safety, it is important to design, to a finer detail, 
equipment and systems of working in order to eliminate, as far as can 
be foreseen, any danger to personnel or equipment. Outlines the 
development of a face through the design stages, emphasizing prob- 
lems that were thought likely to arise because of the severity of the 
gradient and the methods that were adopted to eliminate or reduce 
them. The recommendations of the National committee Steep Seam 
Working are referred to, and an outline of how these were complied 
with is given. Equipment must be efficient as well as effective, and 
the reasons why the various types of equipment were selected is 
dealt with. There is considerable detail of how a heavy duty AFC 
was installed with the aid of a pan launcher, and of the methods 
adopted to fit the spillplates and the chain. As the demand for coal 
increases, the working of steep seams becomes more of an economic 
viability. Demonstrates that, by design and foresight, a number of 
these problems can be resolved. 


46410 Wide-web working. Hunter, J.R. Min. Eng. (London); 137: 
No. 200, 425-440(Mar 1978). 

This paper discusses the need to improve coalface perform- 
ance and the all-round benefits that are to be gained by the use of 
improved systems with better engineering designs. These incorpo- 
rate the use of stronger, better supports together with more robust 
and reliable equipment operating in wider working widths. Outlines 
the progress made over recent years in the Staffordshire Coalfield of 
the Western Area in seeking evolutionary solutions to coalface 
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mechanization problems that involve efficiency, coalface risks and 
working conditions, together with some future proposals. 


46411 Lewis, S. (Investigation into substitutes for chock support 
timber). Min. Eng. (London); 137: No. 200, 411-423(Mar 1978). 

This paper briefly reviews the investigation between 1969 and 
1975 into substitutes for chock support timber. The parameters for 
the design of the substitutes were very exacting, having been based 
on the original material and as the investigation progressed it was 
necessary to modify and make changes. Of the large variety of 
materials tested the discard was considerable; however suitable 
ductile structures were found, utilizing reinforced autoclaved aer- 
ated concrete. Successful laboratory testing was eventually con- 
firmed by satisfactory trials in a number of underground situations. 


46412 Manless locomotive coal haulage in a Polish mine. Mine 
Quarry; 7: No. 3, 23, 26-27(Mar 1978). 

B Ferensztajn of the Chief Mining Studies and Design Office 
of the Polish Mining Industry gives the technical details of a 
pioneering automatic electric-locomotive haulage system at Staszic 
Colliery, Katowice, Poland. This installation transports 7,500 tonnes 
of coal in 14 hours, has no drivers in the locomotives, unloads the 
minecars automatically and loads them by remote control. 


46413 Shield support resistance and its transmission to the roof. 
Raetz, B.W. Glueckauf; 114: No. 1, 9-12(5 Jan 1978). (In German). 

Examples are tabulated of changes in the resistance of the 
shield supports with changes in the position of the pivotal point 
relative to the canopy level. The results of laboratory tests on 
different types of shield are reported. Shields with a lemniscate 
linkage possess a particularly advantageous support resistance curve. 
The effects of stabilizing cylinders, and of contact with unbroken 
and with irregular roofs, are discussed. 


46414 Method for blocking gas flow in a coal seam. Davis, J.G. 
II. (to Continental Oil Co.). US Patent 4,065,927. 3 Jan 1978. Filed 
date 20 Jan 1975. 8p. 

Gas flow from a coal seam to a mine face in the seam is 
blocked by drilling a hole from the face into the seam in a direction 
generally parallel to the direction of the flow of the gas to be 
blocked; forming a notch at the interior end of the hole; injecting a 
fluid into the hole and notch under a pressure sufficient to hydrauli- 
cally fracture the seam along a plane extending substantially perpen- 
dicular to the hole and to the direction of gas flow; and filling such 
fracture with a barrier-forming fluid. The hole is then plugged to 
prevent retrograde flow of the fluid to the mine face. 


46415 How Jim Walter Resources develops its longwall mines in 
Blue Creek, Alabama, Whitworth, K. World Coal; 4: No. 1, 13-15(Jan 
1978). 

When the four mines at present being developed are in full 
production, they will be the biggest and deepest (2,100 feet) longwall 
operation in the US. 60 percent of the annual production of 8 million 
tons will be from longwall faces. 


46416 Mining and processing lignite in Thailand. Hunsche, E.U. 
Min. Mag.; 138: No. 1, 23, 25(Jan 1978). 

Paper briefly discusses operations at the Mae Mon Mine in 
northern Thailand, with particular reference to the crushing system 
adopted. 


46417 Approval testing of powered support structures at MRDE. 
Venables, I. Colliery Guardian; 226: No. 1, 25-31(Jan 1978). 

A brief description of the origins of powered support testing 
at the National Coal Board’s Mining Research and Development 
Establishment is given to indicate the way in which the test proce- 
dures have been developed to their present level of effectiveness. 
The introduction and operation of the Approval Scheme for 
powered supports are outlined. Some details of the various test 
methods are given and the latest test rig is described. Comments are 
made on the need to increase the capacity of the test facilities in 
view of the rapid development of powered support design. 


46418 Mechanisation, monitoring, and control of processes. 
Dunn, R.B. Colliery Guardian; 226: No. 1, 35-38(Jan 1978). 

Developments in the mechanization and automation of face 
and other operations in British collieries are discussed. 


46419 Sudden outbursts of methane and coal. Sorbie, J. Colliery 
Guardian; 226: No. 1, 39-50(Jan 1978). 

Paper outlines methods of predicting and preventing out- 
bursts. Gives an account of an outburst at Killoch Colliery, the 
measures taken to deal with the situation, and codes of practice 
adopted to prevent further outbursts. 


46420 Possibilities of increasing the efficiency of track-bound 
haulage in roadways, particularly diesel locomotive haulage. Arnold, 
H.; Zubiller, H. Glueckauf; 113: No. 24, 1167-1173(15 Dec 1977). (In 
German). 
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This paper discusses ways of increasing the efficiency of 
monorail transport systems by changes in the design of trains and 
tracks. It is important that the slope of roadways should be as even 
as possible, thus avoiding steep sections. The tracks should be kept 
clean, and critical parts should be covered to protect them from dirt. 
(In German) 


46421 Possible tests and results from the Rope Testing Station. 
Hackenburg, W. Glueckauf; 113: No. 24, 1160-1167(15 Dec 1977). 
(In German). 

This paper describes the facilities available at the Rope Test- 
ing Station and reports the results of tests on diesel and battery 
locomotives and rope haulage systems. Complete railway systems 
can be tested. The use of Lang’s lay ropes and stresses on haulage 
ropes have been investigated. (In German) 


46422 Limits of track-bound haulage from the authorities’ point 
of view. Hoischen, G. Glueckauf; 113: No. 24, 1156-1160(15 Dec 
1977). (In German). 

This paper outlines the present limits set by German regula- 
tions on the use of rope haulage and self-propelled monorails, and 
other track-bound transport, and predicts how these limits will be 
increased in future. (In German) 


46423 Experience with self-propelled monorails. von Wallther, 
R.H. Glueckauf; 113: No. 24, 1153-1156(15 Dec 1977). (In German). 

This paper describes experience with various diesel monorail 
trolleys. Applications of these trolleys are limited by the total weight 
of the train. A graph shows the permissible weights for rails of 
different inclinations. (In German) 


46424 Experience with rope haulage systems on tracks. Zimmer- 
man, D. Glueckauf; 113: No. 24, 1148-1152(15 Dec 1977). (In 
German). 

This paper discusses ways of increasing the capacity of rope 
haulage systems and of reducing the cost per ton and the risk of 
accidents. The capacity can be increased either by doubling the 
tractive power and the size of trains, or by increasing the speed. 
Transport costs can be reduced by increasing the capacity, reducing 
the number of manshifts required by using remote control and 
automation. Ways of reducing wear are listed. (In German) 


46425 Exploitation of the in-seam miner and operational experi- 
ence. Wilson, W.1.S.; Morris, A.H. (Natl Coal Board, South Mid- 
lands Area, Engl). Min. Eng. (London); 137: No. 198, 255-268(Dec 
1977). 

The In-seam Miner started as an investigatory project at the 
U.K.'s Mining Research and Development Establishment (MRDA) 
in 1969. Since that time it has passed through the classic develop- 
ment stages of design of prototype, surface trials, underground trials, 
modification, production of more machines, assessment of experience 
and then wider exploitation. This article concentrates on two major 
aspects of the overall development process: first, the management of 
exploitation; and second, some operational experience with the In- 
seam Miner in South Midlands Area, England. 


46426 Radio communication in mines. Martin, D.J.R. (Natl Coal 
Board, Min Res and Dev Establ). Min. Eng. (London); 137: No. 198, 
275-282(Dec 1977). 

The leaky-feeder principle is steadily superseding the induc- 
tion loop technique for communicating with vehicles underground, 
and for the first time is providing true personal communication for 
men on the move. The new principle, as embodied in the National 
Coal Board (NCB) 986 system, uses a specially laid “leaky” coaxial 
cable to propagate signals in the VHF waveband; small line-powered 
repeater-amplifiers compensate for losses in the line periodically, to 
give reliable ranges of 10 km or more. Present uses of the system are 
mainly by conveyor patrolmen and for manriding transport; in the 
case of cable haulages, a proprietary signalling system may be 
overlaid on the 986 leaky-feeder system to provide statutory signall- 
ing and an emergency stop facility from the trains. 6 refs. 


46427 Horizon control of shearer loaders. Henkel, E.H.; Heck, 
L. Glueckauf-Forschungsh.; 38: No. 6, 207-211(Dec 1977). (In 
German). 

An outline is given about the development of the sensing 
devices, mounted on coal cutting machines and loaders for automatic 
steering of Shearer loaders. Experimental results are given and 
evaluated. Guidelines for further research in control systems for 
horizontal cutting are also given. 15 refs. 


46428 Stability and determination of the thickness of a protective 
coal bench under a weak roof. Kidybinski, A.; Michaelski, A. Przegl. 
Gorn.; 33: No. 12, 551-558(Dec 1977). (In Polish). 

On the basis of model calculations carried out on a finite 
element grid, the orientation and magnitudes of the stresses were 
determined in weak roof rocks over a longwall face held by a 
protective coal bench 0.20, 0.40, 0.60, and 0.80 m thick. The values 
of the reliability (stability) index of this bench are given for three 
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typical values of coal strength determined by R$sub c$ values of 
about 100, 200, and 300 kp/cm$sup 2$. Guidelines are given for 
selecting the thicknesses of protective coal benches under weak 
roofs so as to ensure conditions for static maintenance of the roofs 
over longwall faces. 9 refs. 


46429 In situ measurements and estimation of the heat transfer 
coefficients from mine airway surface to ventilating air. I. Kiyohashi, 
H.; Kyo, M.; Ishihama, W. Nippon Kogyo Kaishi; 93: No. 1078, 931- 
937(Dec 1977). (In Japanese with English abstract). 

Methods and results of in situ measurements of the average 
heat transfer coefficient ($alpha$$sub m$) and the local heat transfer 
coefficient ($alpha$$sub x$) from mine airway surface to ventilating 
air are presented for three galleries of Kashima Colliery of Joban 
Coal Mine. $alpha$$sub m$ obtained in fully-developed flow regions 
in two galleries that were at different conditions and the estimated 
values from formulas by other were in good agreement. Further, 
$alpha$$sub x$ obtained at sixteen measuring points in both devel- 
oped and undeveloped flow regions did not show the particular 
tendency against the location along the air flow and the periphery of 
the galleries. But the arithmetic mean value of $alpha$$sub x$ and 
the value of $alpha$$sub m$ in each gallery were of the same order. 
20 refs. 


46430 Mechanised packing for longwall faces. Carr, F.; Kitching, 
F. Mine Quarry; 6: No. 12, 12-18(Dec 1977). 

This paper discusses the requirements which gateside packing 
must meet and how these requirements can be fulfilled; pack param- 
eters such as strength, length, and distance from the face, and the 
design of powered supports for pack work. 


46431 Development and application of Hunslet rubber-tired vehi- 
cles. Burnley, R.M. Min. Technol.; 59: No. 686, 539-543(Dec 1977). 

The development of the Hunslet MT25, MT40 and MT90 
tractors, and MT30 and MT60 general-purpose vehicles is described, 
and brief information is given on their use in British collieries. 


46432 Province acquires rights to Nova Scotia surface coal. Coal 
Miner; 2: No. 4, 26(Dec 1977). 

The province of Nova Scotia has acquired the rights to all 
surface coal contained within Devco’s existing leases. A study of 
open-pit possibilities in Nova Scotia is to be undertaken immediately. 
Open-pit coal will help to stabilize electrical rates in N. S 


46433 Use of diesel engines in U.S. mines is threatened by 
safety/health agency. Coa/ Miner; 2: No. 4, 21-23(Dec 1977). 

The U.S. National Institute for Occupational Safety and 
Health continues to agree with the viewpoint that in the absence of 
evidence diesels are harmful in coal mines. The threat of a ban on 
diesel equipment in even a few mining sectors in the U.S. would 
have an adverse effect on equipment manufacturers and indirectly on 
Canadian operators. 


46434 Utilization of thickened ash suspensions for sealing mining 
works. Mrazek, O.; Kublin, K. (Vedeckovyzkumny Uhelny Ustav, 
Ostrava- Radvanice, Czech.). Uhli; 25: No. 12, 497-499(Dec 1977). 
(In Czech). 

Experiences gained during the operation of the mine J. Fucik 
in Orlova III are given. By means of the utilization of a thickened 
suspension of power plant fly ash with water (800 g/l), progressive 
production methods of isolating long mine workings have been 
introduced. The described technology is recommended also for the 
building of closing dams or for the preparation of a dense backfilling 
in mining steep seams. 


46435 Development of methods of rock burst control in Soviet 
mines. Pietuchow, J.M. (Wszechzwiazkowy Nauk-Badaw Inst Mier- 
nictwa Gorn, Pol). Przegl. Gorn.; 33: No. 11, 514-521(Nov 1977). (In 
Polish). 

Results of tests on rock bursts in underground mines in the 
USSR carried out during the last 25 years are presented. On the basis 
of analytical tests carried out in mines and laboratories and on the 
basis of experimental mining work, the natural causes and the energy 
balance of rock bursts are determined. Effective methods for fight- 
ing rock bursts under various geological and mining engineering 
conditions of working the deposits were widely used. In mines 
endangered by rock bursts, working teams for forecasting and com- 
bating rock bursts are active. The task of these teams consists in 
determining seams endangered by rock bursts, determining the 
degree of rock burst hazards of particular working panels and parts 
of coal seams, and also assessing the efficiency of rock burst preven- 
tive measures. The application of the results of tests and experiments 
in coal mines endangered by rock bursts allowed the average yearly 
number of rock bursts per mine to be reduced during the last 20 
years to 50. Preventive measures against rock bursts in ore deposits 
were also started. 4 refs. 


46436 Statement about the work in the Almaznoe mine. Vovc, 
B.J. Ugol Ukr.; 11: 10-11(Nov 1977). 





OCTOBER 31, 1978 


The Almaznoe complex (1,023,000 tons a year) incorporates 
the Osnovnaja, Jelizavetovskaja and Sadovo Chrustal’skaja mines, 
which are about 8 km distant from each other. There are five 
different seams between 0.7 and 1.1 m thickness. The angle of the 
coal seam varies between 3 and 30 degrees. There is gas in all the 
mines, the average gas content being 100—110 cu.m/t in one mine. 
Work on the mine is done in layers, in the Osnovaja mine on faces, a 
face measuring 1200 x 800 m, includes four layers of an average 
length of 207 metres. Discusses the machines in use. The Kirovets 
machines shear the coal out; because of the danger of gas bursts, 
explosive drilling is not possible. By introducing a “first working” of 
the coal to a depth of 1.2 m on ventilated floors, the time necessary 
to prepare the faces could be considerably shortened. Great impor- 
tance is given to scientific planning and organization of work. 
Taking the results of the best teams as a basis for research, work 
organization cards have been prepared for each group of workers. 
Thus the standstill time for machines in use in one layer was cut 
down from 10.2% to 5.8%. In the first eight months of 1977 a daily 
average of 294,978 t. were extracted. 


46437 Statement of work carried out and work to be done by the 
Makejevugol collective during the tenth five year plan. Chumak, A.C. 
Ugol Ukr.; 11: 6-9(Nov 1977). 

The mines of the collective are situated at the western side of 
the Kalmius-Torjets valley. The layers show a high amount of 
disturbances in formation, i.e. ruptures and folds caused by the 
movements of the strata. The layers are slanting (0—20 degrees), but 
in the zones of tectonic disturbance (especially in the eastern and 
central parts) they are quite steep. Work is generally carried out at a 
depth of 550 m, but some of the mines are at 800-1100m. In almost all 
of the mines, gas within the strata is a big problem, methane being 
particularly dangerous. Therefore degasification has to be done in all 
the Makejevugol mines. Discusses the machines in use. As various 
mines have been closed down during the past years and the geologi- 
cal structure is getting worse, a change is necessary towards higher 
automation which would allow for intensification of the exploitation. 
The best results have been obtained in the Tsaikino and Novo 
Butovskaja mines, where new systems of interior transport and 
ventilation have been introduced. In 1976, 990 tons were extracted in 
24 hours, the average progress of work was 52.8 metres a month. 
The prime cost per ton was 10.19 roubles. By 1979 all the mines will 
have telemetric controls showing the content of methane in the 
layers where the miners are working: All the working combines 
switch off automatically if the normal limit of gas within the mine is 
exceeded. 


46438 Hydraulic prop for mines. Met. Miner. Rev.; 16: No. 12, 
30-32(Nov 1977). 

Hydraulic supports used in Indian longwell mining are de- 
scribed. Local designs are used to avoid procurement delays, reduce 
dependence on foreign countries and promote indigenous manufac- 
turing industry. The designs are described briefly. The working fluid 
consists of water plus up to 10 percent of a suitable oil. (LTN) 


46439 Consolidation of roofs with injected resin 116 in the staszic 
coal mine. Gajda, B.; Smolka, J.; Zywirski, K. Przegl. Gorn.; 33: No. 
10, 454-458(Oct 1977). (In Polish). 

The technology of roof rock consolidation with the use of 
injected resin 116 in tectonically disturbed zones running diagonally 
with respect to working faces is presented. The use of this method in 
rebuilding the roadways is also discussed. Based on the results 
obtained at the Staszic coal mine, the technical and economic effects 
achieved by consolidation of rock strata through bonding are noted. 
2 refs. 


46440 Behavior of roof bolts in roadways as a function of the 
location of the longwall face. Gromysz, J.; Zyzak, A. Przegl. Gorn.; 
33: No. 10, 471-477(Oct 1977). (In Polish). 

Based on experiments in the Anna coal mine, the behavior of 
roadways supported by roof bolts is discussed. The results of mea- 
surements of vertical displacements of the rock mass and the support 
are presented together with the results of measurements of the loads 
on the bolts and the roof pressure in the roadway as a longwall face 
in an overlying seam passes over the roadway. The behavior of gate 
roadways with roof bolting is also discussed, as well as the results of 
measurements of roof bolt loads as a function of the distance of the 
longwall face from the roof caving and hydraulic stowing. The 
negative effect of tectonic disturbances and the edges in the overly- 
ing seam on bolted roadway is stressed. 6 refs. 


46441 Results obtained with the methods used to classify the anti- 
flash properties of anti-firedamp explosives. Zimmerman, R. Explosifs; 
101-103(Oct 1977). (In French). 

Where firedamp or dust is present, it is undesirable that there 
should be any sort of deflagration during shotfiring. This fact has led 
to the classification of anti-firedamp explosives according to their 
properties of resistance to flash. Nevertheless deflagrations can 
happen if disturbance occurs during normal firing procedure. In 
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order to improve these explosives, a testing method has been used, 
the principles and application of which are described. However, 
results are not always reproducible, so many problems remain to be 
solved. 


46442 Unspecific treatment of coal seams by means of the mecha- 
nized system KM-81 E. Shinkarenko, V.S.; Popkov, M.P.; Rodionov, 
S.I. Ugol; 10: No. 619, 37-40(Oct 1977). 

The technological system consists of the KM-81E system by 
means of which pillars are eliminated and at the same time methane 
is removed from the mining area. Dilution of methane is performed 
in mixing chambers which are located in earlier mining areas. 
Suppression of dust is performed by means of impregnation of the 
coal. The coal is transported by conveyors for about 2.5 kilometres. 
With the help of such a system 1750 tons of coal is mined every 24 
hours. The yield of coal in one year is about 526300 to 534100 tons. 
In order to mine such an amount of coal 9 to 10 miners worked in 
three shifts over 24 hours. 


46443 Assumed development of methane in the mining of the 
south part of the Ostrava-Karvina basin. Vrecion, T. UAli; 25: No. 10, 
401-405(Oct 1977). (In Czech). 

The author applies the possibilities given by the modern 
methane measuring techniques to the forecast of gas levels in new 
mining spaces of the south part of the Ostrava-Karvina basin. 


46444 Technical progress and safety of labor. Fedanov, V.P. 
(Minist of Coal Ind, USSR). Ugol; No. 9, 3-7(Sep 1977). (In Russian). 

A survey of improvements of safety conditions of work in 
Soviet coal mines in the recent years and plans for further improve- 
ments are presented. Extensive mechanization, prevention of rock 
and gas bursts, fire prevention, dust abatement, air conditioning 
serve the purpose of ensuring safety of labor and accident preven- 
tion. 


46445 Development of degassing methods at USSR coal mines. 
Vil'chitskii, V.V.; Sergeev, I.V. (Minist of Coal Ind, USSR). Ugol; 
No. 9, 14-16(Sep 1977). (In Russian). 

The state of work on coal seam degassing in the USSR is 
described, a classification of the degassing methods is given, the 
region of application of different methods is indicated and their 
effectiveness is evaluated. The lines of development of the degassing 
methods and of the ways to improve their effectiveness are de- 
scribed. 


46446 Scientific basis for designing coal mine ventilation net- 
works, Klebanov, F.S. (Min Inst, im. A.A. Skochinskii, USSR). Ugol; 
No. 9, 16-19(Sep 1977). (In Russian). 

The necessity of formulating and solving the problem of 
designing rational coal mine ventilation networks is justified. Equa- 
tions and relations are presented determining some general charac- 
teristics of coal mine ventilation networks. They permit evaluation 
of the consequences of changes in particular structural elements of 
the network due to technological factors and measures aiming at 
mine reconstruction. 


46447 Effect of gas pressure in coal seams on their self-ignition. 
Vinogradova, L.P.; Surnachev, B.A.; Terpogosova, E.A. (Min Inst 
im. A.A. Skochinskii, USSR). Ugol; No. 9, 24-26(Sep 1977). (In 
Russian). 

Experimental data are presented explaining the mechanism of 
the retarding effect of methane on the chemical activity of coal 
seams at different basins. It is shown that all the investigated seams 
that have the residual methane content in coal above 5 m$sup 3$/t 
do not self-ignite. The rate of degassing also has a strong effect on 
the development of the process of self-ignition. It is shown how 
various geological factors affect the presence of gas in the seams. 


46448 State of the art of dust abatement in coal mines. Karago- 
din, L.N.; Ishchuk, I.G. (Minist of Coal Ind, USSR). Ugol; No. 9, 27- 
34(Sep 1977). (In Russian). 

The present state of the art of the methods of dust abatement 
in Soviet coal mines is characterized and a method of forecasting the 
levels of air pollution with dust at the coal face is described. 
Information is given about some advanced methods now under 
development and equipment for dust abatement. 


46449 Scientific basis for a fire protection system. Kozlyuk, A.L.; 
Grin, G.V.; Kushnarev, A.M. Ugol; No. 9, 34-36(Sep 1977). (In 
Russian). 

Based on theoretical investigations and a great number of 
experiments, a scientific basis is constructed for a system of fire 
protection for coal mines. One of the ways to accomplish it is to 
reduce fire hazards connected with materials and equipment used in 
the mines. The use of glass coatings for fire-resistance of timbering 
instead of salt solutions, securing conveyors against fires, adequate 
water supply, use of fire-retarding doors with heat insulating coat- 
ings, foam extinguisher, automatic fire fighting systems, fire extin- 
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guishing powders, etc., is explained and the relevant research is 
described. 


46450 Rationalisation of roadway drivage. Dietze, W.; Kampf, 
G.; Siegmundt, M. Neue Bergbautech.; 7: No. 9, 623-631(Sep 1977). 
The opportunities for a rationalization of roadway drivage in 
East German mines are analyzed. The objective of rationalization 
would be to improve working conditions and productivity. It is 
recognized that, as the exploitation parameters (i.e. dimensions of 
tunnels) vary widely among the mines, the urgency and applicability 
of rationalization techniques will also vary. A formula defining 
performance as a function of exploitation parameters (i.e. excavation 
size) is developed. The role of technological factors (drilling, blast- 
ing), of manipulation time, and of piece rate are discussed in light of 
this formula. The use of mechanical mining technology is also 
considered in relation to the same general formula. There appears to 
be still a large need for rationalization in East German mines. The 
potential for improvement lies in the acquisition of specific equip- 
ment as well as in a better utilization of available means: mechaniza- 
tion is not always the optimal solution to rationalize the exploitation. 


46451 Effect of water pumped into a gassy coal seam. Ehm- 
minger, I.L.; Savenko, L.V.; Korshun, V.V.; Kovaleva, I.B. Khim. 
Tverd. Topl.; 5: 9-15(Sep 1977). 

The topic of the investigation is the influence of water on the 
initial velocity of gas emission from coal, the change of the porous 
structure of coal, and the effect of the water transmission on the gas 
filled structure. Its purpose is to reduce the amount of gas within 
coal seams and to combat sudden coal and gas bursts. The method 
which is being investigated in the USSR coal fields consists of 
pressure pumping water into coal seams--the system is known as 
GRP. GRP has been effected in two ways: (1) gas emission in a seam 
was increased after the seam’s drainage. Here the quantity of water 
pumped into the coal was small (4.5 litres/ton), and 17 days after the 
pumping, the gas emission has increased from 20 to 59 1/m per sq.m. 
(2) gas emission was decreased by trapping the methane in the pores. 
Here the quantity of water used was 20 to 25 1/t, and was not 
removed; the methane concentration trapped in the molecular pores 
was increased to 85%. Over 100 coal samples were taken in order to 
guarantee valid data. Recommends the gradual pumping of about 20 
to 25 1 water per t coal into a coal seam and leaving it there. This is 
to prevent methane concentration in the mine atmosphere. However, 
due to the slow absorption of the water, its application is rather 
slow. 


46452 Detection of gas burst hazards by desorption method. 
Janas, H.; Winter, K. Glueckauf-Forschungsh.; 38: No. 4, 131- 
138(Aug 1977). (In German). 

Desorption meters monitor gas density and concentration of 
methane with quick response so they may be used for the timely 
detection of dangerous explosive gas in coal mines. They may be 
placed in mine ventilation shafts. A description is given about 
various meters and auxiliary installations for monitoring of gas 
bursts. 


46453 Conditions, technical solutions and prospects of application 
of continuous action machinery at open-pit mines of Kansk-Achinsk 
Basin. Sharkov, A.M.; Aksenov, V.P. (Ukr SSR Sci Res Proj Inst). 
Ugol; No. 7, 35-49(Jul 1977). (In Russian). 

The Kansk-Achinsk fuel and energy complex (KAFEC) to be 
developed in East Siberia is to comprise open pit mines with capaci- 
ties of 40-60 Mt/annum, steam power plants with capacities of 6 M 
kW each, and many other enterprises. The deposit consists of 
horizontal and gently sloping 40-60 m thick seams dozens of km 
long. Plans of operation of open pit mines for the next 16 years are 
outlined. As a result of investigations of geological conditions, it is 
recommended that flow line technology using continuous-action 
large machinery should be adopted as the main method of mechani- 
zation. The presence of thin hard rock layers should not be an 
obstacle in this respect. 


46454 Drilling shot holes and bolt holes in compact rocks. Beben, 
A.; Pawlik, D. Przegl. Gorn.; 33: No. 7/8, 338-343(Jul 1977). 

Paper deals with the development of drilling machines in 
Polish copper mines. These machines for drilling shot holes and bolt 
holes constructed in the Institute of Mining Machines, Mineral 
Dressing Apparatus and Automation of the Academy of Mining and 
Metallurgy. The first Polish construction was a hydraulic- -pneumatic 
drill called LIDIA. In cooperation with the French firm "Secoma” a 
new rotary-percussive drill RPH-35 was manufactured. It was based 
on the design of Lidia. The latest product is the hydraulic rotary- 
percussive drill MONIKA. Operational tests were carried out in the 
Lubin copper mines. The results were given, and the construction of 
the drill MONIKA was further improved. The tests are still being 
carried out. Gives the results of industrial tests of new three point 
bits used together with the MONIKA drill. 
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46455 Smid, M. (Tests on the influence of working protecting 
seams on coal and gas outburst prevention in coal mines of the 
Ostrava-Karvina Basin). Przegl. Gorn.; 33: No. 6, 255-261(Jun 1977). 
(In Polish). 

The incidence of coal and gas outbursts has increased signifi- 
cantly in recent years in the Ostrava-Karvina Basin. Tests have 
shown that the best method of prevention is early working of the 
protecting seam. Measurements of parameters which affect out- 
bursts, and measurements of strains in overmined and undermined 
seams provided a basis for choosing a procedure for determining 
angles and contours. 


46456 Fire protection for belt conveyors underground. Burnat, B. 
Przegl. Gorn.; 33: No. 5, 218-222(May 1977). (In Polish). 

The principles and construction of a powder extinguishing 
installation for belt conveyors are described, and the results of tests 
on this system in copper mines are given. It is pointed out that such a 
system is also desirable in coal mines. 


46457 Fire doors can reduce losses significantly. Steyn, J.L. 
Coal, Gold Base Miner. South. Afr.; 25: No. 4, 95-97(Apr 1977). 

Paper examines the use of fire doors to provide an immediate 
seal in case of an underground fire. The advantages of fire doors and 
the conditions which they must fulfill to be effective, are listed. At 
Free State Geduld Mines, the feasibility of the fire door control 
system is enhanced by unusual faulting conditions. Where faults are 
absent, it may be necessary to build extensive artificial barriers. 


46458 Use of small-diameter drilling for the determination of 
loads on coal seams which show no tendency to rock bursts. La- 
banowicz, H. Przegl. Gorn.; 33: No. 4, 143-151(Apr 1977). (In Polish). 

Small-diameter drilling was used to determine the load on 
coal seams which show no tendency to rock bursts. The load on a 
barrier pillar of variable width, left near production workings, was 
determined. An empirical equation makes it possible to determine 
loads on coal seams under natural conditions. 


46459 Research on rock bursts in the United States of America. 
Zuberek, W. Przegl. Gorn.; 33: No. 3, 123-131(Mar 1977). (In Polish). 

This review includes references to twenty American papers 
on research into rock bursts. 


46460 Overburden rocks of the Kansk-Achinsk Basin as a raw 
material for the production of agloporite. Ratynskii, V.M.; Androsov, 
B.N.; Itkin, Yu.V.; Yurovskii, A.Z. (Inst of Combust Miner, USSR). 
Solid Fuel Chem. (USSR) (Engl. Transl.); 11: No. 2, 92-98(1977). 

A description is given of the overburden rocks of existing 
Open-pit mines and their testing by the channelling method. The 
rocks of the overburden, which mainly form a sandy-clayey mass, 
are characterized by considerable changes in composition in section 
and over the area. Representative samples of the rock of the over- 
burden have been investigated in the laboratory and in a bench 
apparatus. On the basis of the experimental investigations performed, 
it has been established that part of the rock of the overburden is 
suitable for the production of agloporite. Technological parameters 
of the sintering of the charge in further technological investigations 
of the production of agloporite are recommended. 4 refs. 


46461 Possibility of using double Poissonian distribution of prob- 
abilities in predicting sudden coal and gas bursts. Khvostenko, E.S.; 
Vlasenko, V.S.; Zubarev, Yu.P. (Dnepropetrovskii State Univ, Ukr 
SSR). Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 10, 3-8(1977). (In 
Russian). 

The possibility of considering sudden coal and gas bursts as 
random events obeying the double Poissonian distribution is theoreti- 
cally substantiated and confirmed by concrete examples. The formu- 
las obtained permit probabilistic forecasting of coal seam burst 
hazards when designing mines as well as at all the stages of explora- 
tory and mining work. 


46462 Principal forms of impairment of continuity of the immedi- 
ate roof of mine workings and the mechanism of their formation. 
Ovcharenko, B.P.; Pavlov, A.V.; Kul’nev, V.D.; Ovcharenko, G.V. 
(Leningrad Min Inst im. G.V. Plekhanov, USSR). Izv. Vyssh. 
Uchebn. Zaved., Gorn. Zh.; No. 11, 8-12(1977). (In Russian). 

Results of visual observations of the character and forms of 
continuity breaks in the immediate roof in longwalls, as well as data 
on the measurements of the state of stress in the roof rock in the 
edge zone are presented. On the basis of these investigations the 
mechanism of the formation of breaks in the continuity of the 
immediate roof is established. 


46463 Utilization of cooled stowage material to lower the tem- 
perature at the working face. Smachnoi, N.I.; Stukalo, V.A.; Popov, 
L.F.; Luk’yanov, A.K. (Donetsk Polytech Inst, Ukr SSR). Izv. Vyssh. 
Uchebn. Zaved., Gorn. Zh.; No. 11, 13-14(1977). (In Russian). 

A new method is proposed to ensure normal climatic condi- 
tions at the working face in deep coal mines by utilizing cooled 
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stowage material. The idea of air cooling by the stowage material is 
supported by thermal calculations. 


46464 Optimal air distribution in projected coal mine ventilation 
networks. Khomenko, N.P. (Dnepropetrovsk Min Inst im. Artema, 
Ukr SSR). Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 11, 72-77(1977). 
(In Russian). 

The general condition of optimality of the parameters of 
newly planned coal mine ventilation networks is formulated and the 
way to fulfill this condition is shown. Functions of the relative 
variation of the costs of driving and maintaining mine workings 
following changes in air distribution and other parameters in the 
planned networks with series-parallel connection of working are 
obtained and analyzed. Cases of extremal and close to the theoreti- 
cally optimal distribution of air are considered. Formulas and an 
algorithm for the calculations are presented. It is shown that in the 
general case the problem considered reduces to the solution of a 
mixed system of linear and nonlinear equations. 


46465 Determination of the quantity of air required for deeper 
mine levels under the assumption that the temperatures at these levels 
do not exceed the temperatures at higher levels. Bobula, E.; Knothe, 
S. (Akad Gorn-Hutn, Cracow, Pol). Arch. Gorn.; 22: No. 3, 192- 
198(1977). (In Polish). 

An approximate method is presented for determining the 
quantity of air which must be delivered to a given mine level so that 
the temperature at this level is the same as the temperature at 
another level, to which a known quantity of air is delivered. A 
relatively simple formula is derived which makes it possible to 
roughly predict the quantities of air required for deeper mine levels 
so that the thermal conditions of mine working do not deteriorate 
with increasing depth. 4 refs. 


46466 Rheological model of floor uplift. Filcek, H. (Akad Gorn- 
Hutn, Cracow, Pol). Arch. Gorn.; 22: No. 4, 349-360(1977). (In 
Polish). 

A method of predicting floor uplift during the working of 
coal seams at deep levels is proposed which takes into account the 
rheological properties of the floor rocks. On the basis of an integral 
constitutive equation, the displacements of the floor layer toward the 
mine working due to rock creep are calculated under the assumption 
that this process is continuous. It is known that this process is 
accompanied by the formation of a fractured rock zone in the floor, 
as a result of which an increase in the volume of the rocks in this 
zone occurs, as is manifested by the occurrence of additional uplifts. 
Assuming, moreover, that the fracture zone expands as a result of a 
decrease in the strength of the rock medium, the total uplift of the 
floor may be expressed as the sum of the elastic displacements due to 
the inward creep of the rock, the increase in volume in the fracture 
zone, and the expansion of this zone in time. 1 ref. 


46467 Analysis of roof vibrations in longwall workings during 
shocks caused by explosives. Olaszowski, W.; Stalega, S.; Wachelka, 
L. (Politech Slaska, Pol). Arch. Gorn.; 22: No. 4, 361-413(1977). (In 
Polish). 

An attempt is made to determine and characterize the real 
parameters of roof vibrations in active longwall workings with roof 
caving and hydraulic stowage as a function of the thickness of the 
seam being worked, the length of the wall, the magnitude of the 
shock energy, and the distance of the shock source from the mea- 
surement site during shocks caused by shooting at the wall head. 
Both underground studies and a statistical evaluation of the results 
showed that roof vibrations in longwall workings are isochronic 
with an average period of 0.065 sec. The course of these vibrations 
may be described farily accurately by a rapidly converging trigono- 
metric series by carrying out a harmonic analysis of the vibration 
recordings obtained according to the Emde-Runge scheme. 36 refs. 


46468 100 years of Koepe hoists. Schulz, S.H. CIM Bull; 70: 
No. 788, 79-83(1977). 


Paper describes the principle of operation of the Koepe hoist. 


46469 Improvements to conventional drivage techniques in rock. 
Van Duyse, H. Liege; INIEX (1977). 12p. (In French and Dutch). 

This report discusses the improvement of loading waste re- 
sulting from the drivage of circular roadways in the Kempense 
Steenkolenmijnen. The object was to obtain a faster clearance of 
waste outbye, if possible, continuously. A gathering-armloader was 
tried at the Zolder mine used with a scraper conveyor equipped with 
a mobile discharge boom allowing the waste to be fed onto a 
conveyor suspended on a monorail. Describes the difficulties en- 
countered and the methods of overcoming them. 


46470 Mechanisation of roadway drivage and opening-up seams. 
Van Duyse, H. Liege; INIEX (1977). 34p. (In French and Dutch). 

This report discusses trials of two heading machines in the 
development of a large network of roadways at the Berlingen and 
Winterslag mines where a retreat system is used. Improvements to 
the work organization (waste clearance, dust control, cutting of 
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surrounding rock, support) are described together with the results of 
the tests on the machines. (In French and Dutch) 


46471 Strata pressure and support: prediction and control of 
deformation in mine workings. Van Duyse, H. Liege; INIEX (1977). 
48p. (In French and Dutch). 

This report is a study on the characteristics and load resis- 
tance of support panels made in Belgium. Tests were carried out on 
whole frames and on the individual panels. Discusses methods of 
reducing the cost of the panels; tests made to increase the elasticity 
of the rings; effect of panel thickness; effect of the ring diameter; 
effect of the thickness and density of compressible inserts mounted 
between the panels; effect of the methods of joining the longitudinal 
bars to the rings; the importance of using high quality concrete; and 
the need to brace certain panels. (In French and Dutch) 


46472 Transmission of radio wave underground. Final report. 
Paris; Cerchar (1977). 72p. (In French). 

This report discusses the theory of radio wave transmission 
underground: (1) single wire propagation can be used for transmis- 
sions between a mobile station and a level. An insulated conductor is 
suspended in the galleries and forms with the gallery a two conduc- 
tors system resembling a deformed coaxial system. Transmission 
remains very good if a 5 mm galvanized steel cable is used instead of 
a copper wire. Transmission frequency is around a megahertz. (2) 
The multiple wire propagation normally used is described—the 
frequency is between 5 and 10 megahertz. (In French) 


46473 Improvements in coalface equipment and its handling. 
Final report. Paris; Cerchar (1977). 120p. (In French). 

This report describes work carried out by Cerchar, Houilleres 
du Bassin de Lorraine and Houilleres du Bassin du Nord et du Pas- 
de-Calais on improvements to cutting machines. Discusses shearer 
loaders; inclined seams; armoured flexible conveyors; and plough 
faces. Includes a report on tests on shearer drums. 


46474 Secondary ventiltion in mines. Czechowicz, J. Katowice, 
Poland; SLASK (1977). 327p. (In Polish). 

Contents include discussions on metal and flexible ventilation 
pipes; calculations for secondary ventilation; forecasting firedamp in 
workings; layout of ventilation pipes and fittings; and fans. 


46475 Modern hoisting installations. Karge, A. Katowice, 
Poland; SLASK (1977). 280p. (In Polish). 

This book covers pulley and drum type winding machines; 
control and braking systems; cages and skips; shaft guides; head gear; 
and other equipment and methods. 


46476 Mine fires. Maciejasz, Z.; Kruk, F. Katowice, Poland; 
SLASK (1977). 351p. (In Polish). 

This book discusses the causes of mine fires; phenomena 
occurring during mine fires; functioning of fans during fires; fires in 
gassy mines; determining the locations of fires; and safety measures. 


46477 Working manual for the Merlebach workings: slurry 
pumping on level 315. Lorraine, France; Houilleres du Bassin de 
Lorraine (1977). 45p. (In French). 

This report describes the slurry pumping installation at the 
Merlebach mine which raises a mixture of water and sand coming 
from the decantation tanks treating the water from workings using 
hydraulic stowing. Five pumps are used of 80—100 cu m/h each, 
mounted in series. 


46478 Mining beyond 2000 AD: a consideration of possible de- 
vices and techniques, and related matters, for the new century. Burton- 
on-Trent, Eng.; Mining Research and Development Establishment 
(1977). 68p. 

Paper presents assessments of possible new developments in 
coal extraction. It deals with coal available for future exploitation; 
the breaking of coal from the seam; and energy extraction by other 
means (e.g. in-situ techniques). Later sections deal with the mechan- 
ics of mine workings: automation and remote control; communica- 
tions; transport; maintenance; coal preparation; and possible environ- 
mental consequences. Finally some recommendations for future re- 
search programmes are presented. 


46479 Irregularities in the emission of methane in longwall 
mining in coal mines. Myszor, H. Arch. Gorn.; 22: No. 3, 239- 
255(1977). 

Methane concentration in the air was recorded by automatic 
methanometers in Polish mines, where methane concentration was 
extremely high, and the gas hazards great. It was found that there 
were large scale changes in the intensity of the ventilation current at 
the longwall face and that the distribution of the frequency of 
changes had a normal logarithmic character. There is a weak nega- 
tive correlation between changes in ventilation intensity of short 
duration and methane concentration. The organization of work at 
the longwall face did influence the changes in methane emission-- 
these changes were most noticeable during one shift working. 
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During the week there was an increase in both the average concen- 
tration of methane in a current of used air at the longwall face and in 
the scale of changes of methane concentration, illustrated by stand- 
ard deviation. Interdependence between both the values and the time 
can be illustrated through an exponential curve equation. Some 
computed coefficients are presented. The value of the coefficient of 
the irregularity of methane emission during the week was given as 
1.0975. The value of the coefficient of the irregularity of methane 
emission during 24 hours was given as 1.4083. The value of the 
coefficient of irregularity of the methane emission at longwalls in 
Polish mines was given as 1.55. 


46480 Development of the mining industry in Romania. Script, 
V.; Ilie, P. Rudy (Prague); 25: No. 8, 213-215(1977). 

Mining in Romania has a tradition of 200 years. Before World 
War I salt, gold and mostly coal were mined. After World War II 
new geological research centres were founded, the existing mines 
were overhauled, the technology improved and new technical 
schools founded to improve production so that by 1977 iron produc- 
tion had increased fifteen fold and copper and similar ores seventeen 
fold. The success was gained by better work productivity, better 
transport facilities, new mining methods and 62% mechanization 
instead of manual labor, especially for drilling, loading and general 
mine haulage. Speed in horizontal mining advance amounts today to 
about 80 metres and vertical advance to 45 metres a month. Roof 
propping is made primarily with steel, concrete prefabricates or 
sprayed concrete, with which better security for the miners has been 
reached, also leading to a saving in wood. At the same time the 
output was between 50 and 100% higher than hitherto. As a result of 
further research a purer ore was extracted. A change has been made, 
too, in the technology of refining ore into metal even in cases of 
poor quality ore which is mined in Romania often with 20—30% less 
metal content than the world standard shows in other countries. 
Most plants are fully or partially automatic with new engines of 
Romanian origin. 


46481 Present state of drivage in rock. Bailly-Maitre, J. Publ. 
Tech. Charbon. Fr., Inf. Tech.; No. 6, 325-344(1977). (In French). 

This paper analyses the causes of the decline in drivage 
productivity in recent years and suggests means of remedying this; 
describes,the methods and equipment used in French coal mines and 
suggests future requirements for equipment and personnel; and dis- 
cusses tests on a tunnelling machine in Provence and the use of 
mechanised bolting in drivage in coal. 


46482 Almost uninflammable liquids. Poirier, L. Publi. Tech. 
Charbon. Fr., Inf. Tech.; No. 6, 307-324(1977). (In French). 

This paper discusses the elements of hydraulic transmission 
and the fire dangers involved. Previous accidents are referred to. 
The search for incombustible fluids or at least fluids which are 
barely inflammable is described. Test results on various hydraulic 
transmission fluids are given and the factors influencing the choice 
of fluids are evaluated. 


46483 Planning of mining enterprises during the years of the 
Soviet government. Kuznekov, K.K. Shakhtnoe Stroit.; 10: 1-7(1977). 
(In Russian). 

Looking back at the history of coal-mining in the USSR, we 
can distinguish several periods of planning and construction, each 
showing specific problems and points of development. The first steps 
towards a systematic exploitation of coal were taken in 1924/25. 138 
coal-pits were established, producing 53 million tons a year. At the 
same time, the first centre for research, planning and production was 
founded in Charkov, which later became the “Hyproshakht” Gosu- 
darstvenyi Institut po projektirovaniu shakht with branches in Dne- 
propetrovsk, Leningrad and Tomsk. Between 1933 and 1937 new 
coal-pits were established in the east in order to create a second 
centre of coal-mining. The rebulding of the mines after World War 
II gave way to new forms of construction. In 1951 to 1955, a system 
of horizontal shafts linked to the main vertical shaft was worked out. 
The processing plant and other buildings above ground became one 
functional unit. Between 1955 and 1965 research concentrated on 
organising the most effective exploitation of mines by shafts, and 
consequently the smaller mines were closed down in 1960. In 1973 
“Parameters for Technical Planning” were created and are still in 
use today. The main changes in mine construction in the last ten 
years are: The transport of coal is done entirely by conveyor belts, 
from the place of work up to the surface. Work is concentrated on 
one or two levels, and the general tendency is towards “broad” 
rather than “deep” excavation. The washing of coal is done by 
machines. Methods of enriching the coal were also developed. 
Various institutes are working on systems to control the quality and 
effectiveness of coal mine exploitation. 


46484 Estimation of initial parameters in the rock burst of a coal 

seam. Kolak, N.I.; Khapilova, N.S. (Inst. of Applied Mathematics 

= ca, Kiev). Mekh. Tverd. Tela; No. 9, 118-123(1977). (In 
ussian). 


ERA VOL. 3, NO. 20 


The method of differentiation by parameter is used twice to 
solve a system of transcendent equations which connects the initial 
parameters in the process of rock bursts. Results are given for 
numerical computations for various values of physico-mechanical 
characteristics of rock and a coal seam. A relationship is constructed 
between the maximum length of the crushed coal zone at the starting 
time and the length of the burst face plastic tap. 5 illustrations, 3 
tables, 7 references. 


46485 Coal mines lack proper safety arrangements. Met. Miner. 
Rev.; 15: No. 9, 6-7(Aug 1976). 

The rather poor working conditions and lack of safety equip- 
ment in India’s coal mines are deplored. Plans for appreciably 
greater use of electronic equipment in communications, methane 
monitoring, control, etc. are described briefly. (LTN) 


46486 Dust control in Belgian coal mines: position at the begin- 
ning of 1976. Preat, B.; Vanstraelen, M. Rev. Inst. Hyg. Mines; 31: 
No. 4, 204-218(1976). 

This paper reviews the methods used to control dust in 
Belgian coal mines. Statistical data in the form of tables are present- 
ed. Discusses the length and production of faces treated by classical 
processes (spraying, wet-cutting, injection of water, water-jet cut- 
ting). The number of preparatory jobs at the face is indicated and the 
use made of dust control techniques at this stage. 


46487 Investigations of the suppression of coal-dust and methane 
explosions by triggered barriers. Krzystolik, P.A.; Lebecki, K. (Cen- 
tral Mining Inst., Mikolow, Poland). pp VII1.1-VII1.11 of 16th 
international conference on coal mine safety research. Preprints. 
Brinkley, R.F.; Tole, D.M. (eds.). Pittsburgh; Bureau of Mines 


({nd)). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

In the tested arrangements triggered barriers were effective 
for suppressing both coaldust and methane explosions. Further tests 
will be directed at: Improving detectors; improving the design of 
containers with the view of ensuring their long life in underground 
conditions and easiness of displacement; and installing barriers in 
various kinds of mine workings, including galleries that are wide and 
low. It is intended to use barriers in mining practice in the following 
conditions: To protect blasting operations in gassy fields; and to 
protect advance headings and return ends of longwalls, especially in 
gassy fields. In both cases it is intended to couple the detector of the 
barrier with an automatic methanometer and to switch on the 
detector when a predescribed methane level is surpassed or to switch 
it on for the time of blasting operations. 


46488 Comparison of the suppressive behaviour against coal-dust 
explosions of SMRE triggered barriers in the Buxton and Tremonia 
test galleries. Rae, D. (Safety in Mines Research Establishment, 
Buxton, Eng.). pp VII2.1-VII2.13 of 16th international conference 
on coal mine safety research. Preprints. Brinkley, R.F.; Tole, D.M. 
(eds.). Pittsburgh; Bureau of Mines ({nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

As a general conclusion, it can be said that the various 
barriers behaved similarly in all three galleries providing that the 
triggering signal was so timed, by positioning the sensor, that it was 
not earlier than about 150 ms before flame arrival at the disperser, 
nor later than about 400 ms before flame arrived at the disperser. 
Outside these limits various differences occur. Two main ones are of 
concern. Firstly, in the Buxton gallery but not in a similarly-shaped 
Tremonia one, a barrier may be effective even if the triggering 
interval is much longer than 400 ms. It is possible that in the weak 
explosions giving rise to the long intervals between triggering signal 
and arrival of flame in the Buxton gallery there is sufficient re- 
entrainment from the water on surfaces in the smooth, non-absorbent 
gallery to suppress the explosion. In the Tremonia roadway some of 
the water can disappear into roughnesses in the wall; in fact, the 
explosions were stronger and would therefore have required more 
re-entrained water to cause suppression. The matter is being investi- 
gated. Secondly, there is a suggestion that the presence of combusti- 
ble dust on roof and sides of the roadway may adversely affect the 
efficacy of a barrier as compared with conditions when there is dust 
only on the floor, as at Buxton: it may do this by providing more 
combustible dust or a shorter interval of time between triggering 
signal and arrival of flame at the disperser, or both. 
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46489 (EPRI-AF—791) Coal preparation for combustion and 
conversion. Final report. Phillips, P.J. (Gibbs and Hill, Inc., New 
York (USA)). May 1978. 295p. Dep. NTIS, PC A1l3/MF AOl. 

This report stresses topics of particular interest to the electric 
utility industry. It covers the full scope of coal processing, from 
mine face to post-combustion stack gas clean-up, and provides 
essential information for assessing the potential contribution of physi- 
cal {as opposed to chemical) coal beneficiation to a utility’s fuel 
procurement and utilization strategy. A methodology is presented 
for quantifying direct costs corresponding to six different levels of 
preparation, ranging from mere rubbish removal from ROM coals to 
intensive beneficiation of crushed and sized coals in prepared media. 
Fixed and variable costs, including those representing Btu's lost with 
washing plant rejects, are tabulated for six preparation levels. Major 
factors influencing preparation costs are examined and the point 
made that such costs cannot be forecast without a detailed study of 
each potential application. This applies equally to estimates of qual- 
ity improvements achievable and economically justifiable with a 
particular coal. The blending of low and medium sulfur coals is 
shown to be an alternative for meeting SO2 standards in some cases, 
but the reader is cautioned that coals after blending may exhibit 
disproportionately lower ash fusion temperatures. The effects on 
power — operation from burning beneficiated coals are discussed, 
particularly as they bear on a coal’s grindability, its combustion 
characteristics such as fouling and slagging, and on flue gas treat- 
ment systems. Coal transportation costs are investigated on a nation- 
wide basis and impacts of financial and environmental constraints on 
the coal preparation industry discussed. The report leads to the 
conclusion that the moderate costs of coal beneficiation are often 
more than offset by the benefits and savings generated by this 
practical and proven technology. 


46490 (FE—2475-13) Developing/modifying coal grinding proce- 
dures and equipment to produce predictable size distributions during 
coal preparation. Annual progress report, September 1976—September 
1977. Luckie, P.T. (Kennedy Van Saun Corp., Danville, Pa. (USA)). 
15 Oct 1977. Contract EX-76-C-01-2475. 261p. Dep. NTIS, PC A12/ 
MF AOl. 

Coal is geologically a sedimentary rock with distinct bedding 
planes; it is extensively precracked to give a macropore structure 
and also has a substantial internal microporosity. The mineral con- 
stituents are usually dispersed within the coal and occur in a variety 
of forms and sizes. Hence, coal is a complex heterogeneous material. 
The general conclusion from fracture studies on coal is that fracture 
is always brittle. Therefore, coal can be analyzed by the equations of 
comminution. Using selected coal samples the coal grinding research 
program will determine the primary progeny fragment distribution 
functions. From these, the limiting size consists will be established. 
The kinetic grinding parameters for the different comminution de- 
vices will be determined and appropriate mathematical models of the 
grinding systems developed. The mathematical models will be used 
to simulate operating conditions in order to guide the selection of 
near optimal operating conditions for testing. Grinding tests in the 
appropriate grinding circuit will be conducted around the selected 
operating conditions, validating the mathematical models and dem- 
onstrating the existence of an optimal operating condition. This will 
also establish the approximation that can be achieved to the limiting 
size consist and provide a basis for examining those aspects of the 
grinding system which must be improved in order to approach the 
limiting size consist. The results will be appropriately analyzed and 
reduced for concise presentation in the DOE HANDBOOK. 


46491 (HCP/T2637—02) Definition of scale model slurry 
mixing/distribution facility. (McKee (Arthur G.) and Co., Cleveland, 
Ohio (USA)). May 1978. Contract EX-77-C-01-2637. 18p. Dep. 
NTIS, PC A02/MF AO1. 

This document is intended to present a definition of a scale 
model representing a slurry mixing/distribution facility. The 1/8” = 
1'-0” scale model described herein depicts a mock commercial coal- 
in-oil slurry mixing and distribution type plant. The model represents 
a suggested facility for the optimization marketing of a stable coal-oil 
slurry to multiple users under a single specification. The raw materi- 
als are assumed to be coal, fuel oil and a stabilizer additive to keep 
the slurry in suspension during transit and storage. The model 
reflects a method for handling coal using railroad cars which are 
bottom dumped to a below grade track hopper, weighed and trans- 
ported to a stockpile by belt conveyors. Stockpile reclaim is accom- 
plished by a front-end loader and the coal is conveyed to the fuel 
preparation building. There it is pulverized and mixed with fuel oil 
and a stabilizer. The slurry produced is then tank stored to await 
shipment to the user by railroad car or truck. 


46492 Supply system for western Canadian thermal coal. Baze- 
ley, E.G. (Ontario Hydro, Toronto). CIM Bull.; 71: No. 794, 55- 
58(Jun 1978). 

The paper reviews the scope, timing and financial impact of 
this significant project, which involves the supply and transportation 
of nearly 4 million tons per year of bituminous coal and lignite from 
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sources in British Columbia, Alberta and Saskatchewan to Ontario 
Hydro’s generating stations. The critical factors involved in the 
selection and utilization of these coals are discussed in relation to the 
three types of coal to be utilized initially. The paper then deals with 
each of the significant project elements to be undertaken by the 
various companies involved in the mining and movement of the coal, 
beginning with production at the mine through rail shipment to 
Thunder Bay, train-to-ship terminalling shipment by lake vessel from 
there to the generating station, and finally blending the bituminous 
coal with United States coal prior to combustion. The review 
discusses the key features of the facilities involved in each case and 
the status and timing of the project elements, which are phased for 
the start of coal shipment by mid-1978. The paper concludes with 
some observations on the capability of the project to handle in- 
creased tonnages and the challenges facing the movement in terms of 
quality, quantity and cost. 


46493 Column flotation of coal-the way to easier filtration. Dell, 
C.C. Mine Quarry; 7: No. 3, 36, 39-40(Mar 1978). 

Coal froth floated in conventional cells contains clay which 
increases the ash content of the froth, makes filtration slower and 
results in a wetter filter cake. The Leeds Flotation Column has been 
shown to be capable of making near-perfect separations of fine coal, 
in contrast to conventional flotation cells which cannot eliminate 
entrained slimes wihout several refloats. This means it will produce a 
froth with a lower ash content and a tailing with a higher ash 
content than those from a conventional cell, and that the froth will 
be virtually clay-free. The advantages of a clay-free froth are: Faster 
filtration, probably halving filtration times in typical cases; dryer and 
less coherent filter cakes which as a result will be more handleable 
and easier to blend with other sizes of coal. It is now proposed that a 
prototype fullscale version of the Leeds Flotation Column be con- 
structed for evaluation in a coal washery. 


46494 Hydraulic conveying of aggregates at high solids concen- 
trations. Carlton, A.J. Mine Quarry; 7: No. 3, 52, 55(Mar 1978). 

A new technique is described for feeding aggregates to a 
pipeline for hydraulic conveying at a high solids concentration. This 
overcomes the problems associated with feeding conventional hy- 
draulic conveying systems. The technique has applications for short 
distance handling of aggregates within quarries or to a transfer point. 
Hydraulic methods have proved very successful for transporting 
finely ground minerals but the economics become less attractive as 
the size of the solids conveyed increases. The main reason for this is 
that minimum transport velocity increases with particle size so that 
power requirements and wear rates are much greater with coarse 
solids. The problem of feeding the solids through the pump is also 
increased as the particle size is increased, with the result that 
relatively low concentrations are pumped (so increasing power and 
water requirements per ton delivered) and inefficient types of pump 
have to be used. Many of the problems of conventional hydraulic 
conveying of large particles can be overcome by using a pressurised 
hopper to feed the solids into the pipeline at a high concentration. In 
this method, the solids are loaded into a pressurisable hopper. Water 
is then pumped into the top of the hopper and this permeates 
through the solids and carries them into the pipeline at a concentra- 
tion close to the settled concentration in the hopper. The advantages 
of this system are: the pump has to handle only water; water 
requirements are lower than for conventional systems (by a factor of 
3 or more); and for many coarse materials, power requirements and 
wear rates are reduced. Because of the high pressure gradients, 
hydraulic conveying is unlikely to be used for long distance trans- 
portation of coarse aggregates. 


46495 Steam-assisted vacuum filtration. Daykin, K.W.; Healey, 
E.M.; Parker, D.S.; Parkinson, M.J. Mine Quarry; 7: No. 3, 59-60, 62, 
64-65(Mar 1978). 

Steam-assisted vacuum filtration is a valuable technique for 
reducing the moisture content of coal filter cakes. It has been used 
with varying degrees of success at a number of national Coal Board 
washeries. The process is complex; the benefits obtained depend on 
coal particle size, the concentration of coal in the slurry fed to the 
rotary vacuum filter, steam supply rate and filter operating condi- 
tions. This article, from the Minerals Engineering Society, reviews 
briefly current knowledge of the science and application of the 
steam-assisted vacuum filtration process. 


46496 Thunder Bay Terminals to move Saskatchewan lignite. 
Bottomley, P. West. Miner; 50: No. 12, 25-26(Dec 1977). 

Thunder Bay Terminals, now a direct subsidiary of Federal 
Industries Ltd., of Winnipeg, will construct a coal handling facility 
on McKeller Island at Thunder Bay adjacent to Ontario Hydro’s 
Mission Island thermal generating plant. The expanded plant, due to 
be in operation by January 1980, will be fueled by Saskatchewan 
lignite. Thus far, Ontario Hydro is the company’s only customer. 


46497 Principles of screening. Partridge, A.C. Mine Quarry; 6: 
No. 12, 33-38(Lage 1977). 





4610 ENERGY RESEARCH ABSTRACTS 


The relationships between particle and aperture sizes, and 
some of the factors affecting the rate and efficiency of screening 
operations are discussed. Screen analysis procedures and some meas- 
ures of screening efficiency are considered. 


46498 Coal preparation complex for Devco at the Sydney, Novo 
Scotia, coalfield. Haywood, J. Coal Miner; 2: No. 4, 11-14(Dec 1977). 

This paper reviews the development of the preparation com- 
plex including site selection, systems design, and plant design. 


46499 Solving preparation problems for South African export 
coal. Butcher, S.G. (Simon Carves of Can Ltd). S. Afr. Min. Eng. J.; 
88: No. 4134, 63-75(Nov 1977). 

Special needs of stee! producers in Japan and Europe have 
resulted over the past decade in major changes in coal production 
and marketing. Canadian and South African coals are being mined in 
increasingly large quantities for this market and this has presented 
coal preparation problems. Environmental considerations, as well as 
growth in thermal coal exports, are now determining new design 
requirements. The intention here is to outline the considerations and 
applications of practical experience which are necessary to design an 
efficient operational plant. 


46500 Disintegration of brown coal during steam drying. Passer, 
H. (Hornicky Ustav CSAV, Prague). Uhli; 25: No. 10, 421-428(Oct 
1977). (In Czech). 

The decrease of the mean size of brown coal grains during the 
indirect steam drying depends on, besides other factors, the level of 
drying, the velocity of heating and the total number of revolutions 
which are necessary for the passage of the coal through the tube 
dryer. The mean size of the grains decreases in accordance with the 
level of drying, the heating velocity gradient and the total number of 
revolutions necessary for the drying of coal on the desired level. 


46501 Improvement in transport for increased production tasks. 
Siedlar, A.; Owinski, A. Przegl. Gorn.; 23: No. 7-8, 312-315(Jul-Aug 
1977). (In Polish). 

This paper deals with improvement in rail transport as an 
alternative solution to the problem of main transport in underground 
mines. The needs and trends of improvement in transport are demon- 
strated. Against this background the increasingly more acute prob- 
lem of braking heavy fast underground trams is noted, and the 
possibility of overcoming this problem by using combined brakes in 
the whole train of cars is suggested. 9 refs. 


46502 Use of wetting agents to reduce the consumption of water 
used in dust suppression in coal washeries. Guruswamy, S. (Cent 
Electrochem Res Inst, Tamil Nadu, India). J. Mines, Met. Fuels; 25: 
No. 7, 191-193(Jul 1977). 

Simply planned experimental procedures and elegant, speedy 
methods for the analysis of experimental data are presented to 
illustrate the use of wetting agents to reduce the amount of water 
used for dust suppression in coal washeries. These procedures are 
equally valid for similar dust suppression work in other mineral 
processing industries. Several important factors in the selection of 
wetting agents are also considered. 2 refs. 


46503 Experimental appraisal of the beneficiation of fine coal by 
selective agglomeration. Nichol, S.K.; Brown, A. Australas. Inst. Min. 
Metall. Proc.; No. 262, 49-55(Jun 1977). 

A selective agglomeration process in which an agglomerated 
coal rich phase is produced by mixing light oil to various raw coal 
slurries is more selective and less sensitive to variations in feed pulp 
density than with flotation. Selective agglomeration has the addition- 
al advantage of producing a low moisture content product. Pilot- 
plant studies of the effect of replacing flotation filter coke with an 
equivalent amount of selectively agglomerated product in the coke- 
making suggest the principal effect is to increase the bulk density of 
the charge. 


46504 Designing coal cleaning plants for India. Reiser, S.; 
Wrobel, K. Przegl. Gorn.; 33: No. 4, 159-163(Apr 1977). (In Polish). 

The mechanical preparation of coal in India, and cooperation 
between Poland and India in this field, are discussed. 


46505 Assessment of the suitability of plastics as protective coat- 
ings for some types of mining pipelines. Przybyla, J. Przegl. Gorn.; 33: 
No. 4, 168-173(Apr 1977). (In Polish). 

Wear of fourteen coating compounds based on epoxy resins 
and polyvinyl chloride was measured in the laboratory under condi- 
tions of two-phase flow of an abrasive material, such as might occur 
in pipelines in coal preparation plants or in slurry pipelines. The 
highest wear resistance was shown by the plastics with maximum 
elasticity. 


46506 Formal axioms for fragmentation processes. Ragot, J.; 
Degoul, P. Ind. Miner. (St.-Etienne, Fr.), Mineralurgie; 66-84(Apr 
1977). 
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Paper gives a resume of the theories actually used in fragmen- 
tation. Mathematical models of granulometric curves and a general 
equation of grinding are given from which the principal models used 
are derived. The principal ways of experimental determination of 
grinding functions are described. 


46507 Enhancing the effectiveness of polyoxyethylene in the fil- 
tration of flotation concentrate. Baichenko, A.A.; Kaminskii, V.S.; 
Sokolova, V.S. Coke Chem., USSR (Engl. Transl.); No. 1, 14- 
15(1977). 

Translated from Koks Khim.; No. 1, 11-12(1977). 

Laboratory data are presented on the degradation of polyox- 
yethylene during storage and under mechanical and chemical action. 
Provided the physico-chemical properties of the polymer are consid- 
ered and conditions are adjusted to minimize its degradation during 
solution preparation, POE can be used as a highly effective floccu- 
lant for the commercial filtration of flotation concentrate. 


46508 Radiochemical method of removing flocculant polymers 
from washery water. Gerasimova, G.I.; Malysheva, N.G.; Starchik, 
L.P. Coke Chem., USSR (Engl. Transl.); No. 1, 16-17(1977). 

Translated from Koks Khim.; No. 1, 12-14(1977). 

Research data are presented on the destruction of flocculant 
polymers in washery water by irradiation. High-energy radiation 
destroys various polymers (PAA, POE, Metas, Kometa, etc.) and 
the treated water can be recycled. 


46509 Influence of rotor speed on performance of worm-type 
filtration centrifuges. Gizunterman, V.V.; Gryanko, V.1.; Kotovni- 
kov, A.S.; Mikhalenkova, A.V. (Makeevka Coke and Chemical 
Works, USSR). Coke Chem., USSR (Engl. Transl.); No. 1, 18- 
19(1977). 

Translated from Koks Khim.; No. 1, 14-15(1977). 

Performance data on the VShP-92 and NVSh-1000 centri- 
fuges at various rotor speeds are presented to show that maximum 
efficiency can be attained at 500 rpm. 


46510 Cost aspects of the dewatering of coal flotation tailings. 
Belovolov, N.V.; Treskov, E.G.; Golod, S.Ts. Coke Chem., USSR 
(Engl. Transl.); No. 1, 62-65(1977). 

Translated from Koks Khim.; No. 1, 48-51(1977). 

The costs of alternative methods of treating flotation tailings 
are compared. The most cost-effective variant is that in which the 
flotation tailings are processed by the centrifugal-flocculation 
system. The gain is substantial when allowance is made for the 
return of land to cultivation. If sludge ponds must be provided, the 
most economical system is to operate two alternately and transfer 
the dry product to spoil dumps. 


46511 Utilization of coal washery underflow and of products 
recovered from spoil heaps in HBNPC power stations. Dubost, A. 
Publ. Tech. Charbon. Fr.; No. 1, 23-28(1977). 

Fuel with a high ash content can be burned in power stations 
if it is mixed with a low-ash fuel, such as washed coal, gas, or oil. 
Statistics are given on the tonnages of washery underflow and spoil 
of various ash contents which are available. The author shows that it 
is economically advantageous to re-wash material salvaged from 
spoil heaps. 


46512 Recovery of fuel from oil spoil heaps for use in power 
stations. Publ. Tech. Charbon. Fr.; No. 2, 59-103(1977). (In French). 

Topics discussed include tests on washing spoil; an economic 
study of the combustion of high-ash material covered from spoil 
heaps; the supply of fuel to power stations; and optimized distribu- 
tion of the fuel recovered. 


46513 Maintenance of washeries at Houilleres du Bassin du Nord 
et du Pas-de-Calais. Delattre, M. Ind. Miner. (St.-Etienne, Fr.), Min- 
eralurgie; No. 5, 357-368(1977). (In French). 

HBNPC treat 17.5 Mt of coal per week in their washeries. 
The machines work three shifts five days a week, one shift being 
reserved for maintenance. The equipment is briefly described. Anal- 
yses the costs of washing and gives a breakdown of maintenance 
costs. Some ways of reducing maintenance costs are described. (In 
French) 


46514 Improvements in the separation of fines resulting from coal 
preparation. Bogenschneider, B. Publ. Tech. Charbon. Fr., Inf. Tech.; 
No. 3, 125(1977). (In French). 

This paper describes a process step (called Olifloc) which 
maximizes the granulometric recovery in substances fed to separa- 
tors used in fuel preparation. The method separates particles smaller 
than 100 microns, using liquid hydrocarbons to obtain selective 
agglomeration of mineral and coal particles. The agglomerated sub- 
stances produced in this way, are treated by an Olifloc installation. 
On leaving the Olifloc, the proportion of fines in the flotation pulp is 
greatly reduced. Results obtained with pilot installations, lead to the 
construction of two industrial-sized plants, with a capacity of 30 
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tonnes/hour each. The water content of coking fines is reduced by 2 
or 3% by weight. 


46515 Evaluating the difficulty of cleaning coals. Kurbatov, V.P. 
Coke Chem., USSR (Engl. Transl.); No. 12, 16-19(1976). 

Translated from Koks Khim.; No. 12, 10-12(1976). 

A new method of evaluating coal cleaning difficulties is put 
forward, which uses a procedure, criteria, and classification scales 
avoiding many of the existing problems. When selecting cleaning 
methods, equipment, and processing flowsheets for new coal washer- 
ies, due account must be taken of the physical, mechanical, and other 
properties that determine the difficulty of cleaning the coals con- 
cerned. The index of the degree of cleaning difficulty should denote 
the variability of contamination by spoil fractions in the products of 
cleaning which should be isolated by the cleaning apparatus. It 
should also indicate the difficulty of attaining theoretical perform- 
ance levels under practical conditions. The separation density for 
determining the T index is based on the quality (ash, total sulfur, 
etc.) required in the main product of cleaning. The proposed method 
of evaluating the degree of cleaning difficulty involves rather more 
complicated calculations than the procedures in current use. Howev- 
er, this is fully recompensed by greater accuracy and objectivity. 
The new procedure provides a better approach to the selection of 
cleaning methods and suitable equipment. 


46516 Cleanability evaluation of coals. Zainudinov, F.A.; Isaeva, 
N.N.; Genikh, F.R. Coke Chem., USSR (Engl. Transl.); No. 12, 20- 
21(1976). 

Translated from Koks Khim.; No. 12, 13-14(1976). 

The cleanability of coals depends on their size distribution 
and the genetic features of the coal substance. Cleanability evalua- 
tions should relate to a specified ash level for each technologica! 
group of coals. 


46517 Dewatering flotation tailings on disc-type vacuum filters. 
Kontorovich, V.E.; Kurbatov, V.P.; Kukolev, Ya.B.; Ulybin, B.L.; 
Teplyakova, E.M. Coke Chem., USSR (Engl. Transl.); No. 10, 5- 
6(1976). 

Translated from Koks Khim.; No. 10, 4-6(1976). 

Utilization of a disk vacuum filter for dehydration of previ- 
ously coagulated flotation waste permits recovery of up to 50 
percent (of the initial amount) of the large-grain portion with satis- 
factory throughput. 


46518 Slurry removal from washery-water clarification systems. 
Samoilik, G.V.; Gural, V.G. Coke Chem., USSR (Engl. Transl.); No. 
10, 7-9(1976). 

Translated from Koks Khim.; No. 10, 6-8(1976). 

Theoretical studies of slurry removal from closed-cycle 
water/slurry systems are of major practical interest. The present 
investigation relates to the efficiency of slurry removal in five 
popular systems used for clarifying washery water in coal-cleaning. 
An equation is given for the quantity of slurry circulating through 
the system at a given point in time. New and reconstructed washer- 
ies are recommended to adopt the single-stage clarification system as 
the most practical and economical method of controlling slurry 
build-up. 


46519 Using hydrocyclones to control in size analysis of flotation 
tailings. Gizunterman, V.V.; Levchenko, N.Ya.; Mosin, M.K.; Nik- 
hailenkov, A.V. Coke Chem., USSR (Engl. Transi.); No. 10, 10- 
11(1976). 

Translated from Koks Khim.; No. 10, 8-9(1976). 

A performance report is presented on the GTs-350 hydrocy- 
clone used in the Makeevka No. 1 washery to control the particle 
size of the flotation tailings. 


46520 Screen for separating coke fines. Kut’ko, E.S.; Kaniba- 
lovskii, A.B.; Berlin, M.Ya. Coke Chem., USSR (Engl. Transl.); No. 
7, 58-61(1976). 

Translated from Koks Khim.; No. 7, 47-49(1976). 

Data are presented on the specification, design, operation, and 
test performance of the GIK-52 inertia screen for fines removal 
before charging coke into blast furnaces. The GIK-52 screen con- 
trasts favorably with those now used. 


46521 Use of conical centrifugal screens for dewatering washed 
coal fines. Nikitin, I.N.; Preobrazhenskii, B.P.; Berdichevskii, L.I.; 
Potapchenko, A.A.; Myagkaya, G.F. Coke Chem., USSR (Engl. 
Transl.); No. 7, 68-69(1976). 

Translated from Koks Khim.; No. 7, 54-55(1976). 

Commercial trail data are compared for two methods of 
dewatering fine coal concentrates. At the Enakievo Works washery 
conical centrifugal screens tend to leave more moisture in the 
dewatered product. 


46522 Floatability of Karaganda coal slurries of differing coarse- 
ness. Ol'fert, A.I.; Glushchenko, I.M.; Vasyuchkov, E.I.; Muzychuk, 
V.D. Coke Chem., USSR (Engl. Transl.); No. 6, 3-6(1976). 
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Translated from Koks Khim.; No. 6, 2-6(1976). 

An account is presented of flotation research of Karaganda 
coal slurries. It is shown that the flotation efficiency varies with the 
particle size of the slurry. 


46523 Influence of hardness salts on coal slurry flotation tech- 
niques. Kovorova, V.V.; Tyurnikova, V.I.; Nikitina, V.S. Coke 
Chem., USSR (Engl. Transl.); No. 6, 7-9(1976). 

Translated from Koks Khim.; No. 6, 6-8(1976). 

Data are given on the buildup of Ca ions from coals of 
various grades in the circulating water, and their effects on the 
flotation process, with reference to the solid and liquid phases in the 
flotation pulp. It is essential to control the ionic constitution of the 
coal pulp when washeries are operated with a closed-cycle water- 
slurry system. 


46524 New apparatus for coal flotation. Rubinshtein, Yu.B.; 
Dymko, N.I.; Makarushina, N.I. Coke Chem., USSR (Engl. Transl.); 
No. 6, 54-56(1976). 

Translated from Koks Khim.; No. 6, 43-45(1976). 

The principles of selecting coal flotation machines are ex- 
plained, with a description of the latest multichamber counterflow 
column machine, in which different aerohydrodynamic conditions 
are maintained in individual chambers to extract particles of differing 
flotation activity. Test data are reported on a pilot commercial 
prototype, showing its advantages over the mechanical flotation 
machine. 


COMBUSTION 


REFER ALSO TO CITATION(S) 46261, 46313, 46349, 46366, 
46491, 47267, 47336, 47337, 47352, 47376, 47379, 47389, 48139, 
48201, 48453, 48476, 48577, 48578 


46525 (FE—2220-16) Particulate control for pressurized, flui- 
dized-bed combustion. Klett, M.G.; Szwab, W.; Clark, J.P. (Gilbert/ 
Commonwealth, Reading, Pa. (USA)). 28 Jan 1977. Contract EX-76- 
C-01-2220. 145p. Dep. NTIS, PC A07/MF AO1. 

Pressurized, fluidized-bed (PFB) combustion provides a direct 
combustion process for coal and low-grade fuels with the potential 
for improved thermal conversion efficiency, reduced costs and ac- 
ceptable environmental impacts. For the successful operation of 
combined-cycle PFB power plants, particulate removal from the 
combustion off-gases at operating temperatures and pressures is 
critical. The gas cleanup system must be capable of reducing the 
particulate loading in the combustion off-gas to levels compatible 
with gas turbine operating conditions and environmental standards. 
With the rapid development of PFB combustors, hot gas cleanup 
threatens to become a bottleneck in the development of a combined- 
cycle power generation system. The objective of this study is to 
provide an evaluation of hot gas particulate cleanup techniques 
concentrating on the immediate application of hot gas particulate 
cleanup to first generation combustors. This study was limited to gas 
temperatures in the 1100—1650 F range and pressures from 4 to 12 
atmospheres. Because of the advantages of PFB combustion, it is 
ERDA's goal to develop, on an accelerated and cost effective basis, 
the technology that will permit rapid commercialization. A major 
problem in developing this technology is the lack of reliable and 
efficient techniques to remove particulates from the combustion 
products at high temperature and pressure. Conclusions and recom- 
mendations for hot gas cleanup development for the PFB program 
are given. 


46526 (HCP/T2453—01) Procedures for cost analyses of coal-oil 
mixture (COM) combustion projects. (Mitre Corp., McLean, Va. 
(USA). METREK Div.). Apr 1978. Contract EX-76-C-01-2453. 37p. 
Dep. NTIS, PC A03/MF AO1. 

Cost analysis procedures are described for determining the 
economic feasibility of converting oil and gas-fired boilers to coal-oil 
mixture (COM) combustion. Baseline cost data will be developed 
from on-going Department of Energy demonstration projects for 
both industrial and utility applications. The forms for data collection 
and the required calculations are specified. An economic model has 
been developed which will compare the cost of burning COM in a 
retrofitted steam generator to the cost of burning oil in an unmodi- 
fied steam generator. 


46527 (HCP/T2463—01) Industrial application fluidized bed 
combustion process air heater. Quarterly report, October—December 
1977, (FluiDyne Engineering Corp., Minneapolis, Minn. (USA)). 
Apr 1978. Contract EX-76-C-01-2463. 61p. Dep. NTIS, PC A04/MF 
AOl. 

Portions of document are illegible. 

The Department of Energy’s plans and progress in a demon- 
stration plant program for a fluidized-bed combustor to supply space 
and process heat for the Owatonna Tool Co., Owatonna, WV, are 
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outlined. A contractor’s report included as Appendix A has been 
entered separately into EDB and ERA. (LTN) 


46528 (HCP/T2463—01, pp A.2-A.17) Industrial application 
fluidized bed combustion process: vertical slice combustor 500-hour 
performance test. (Fluidyne Engineering Corp., Minneapolis). Apr 
1978. 

In Industrial application fluidized bed combustion process air 
heater. Quarterly report, October—December 1977. 

Design support studies for the FBC demonstration program 
have been conducted in three test rigs: a 24-inch square plexiglass 
cold flow model, an 18-inch square combustor, and the vertical slice 
combustor which is approximately one-third the length of one of the 
full-scale units. The purpose of the cold flow tests was to select from 
a variety of tube bundle configurations and packing densities an 
arrangement which allows good fluidization while minimizing the 
bed volume. Heating of low pressure air tends to require large 
diameter tubes that are closely spaced. Information from these tests 
was used in the design of the subscale combustor, which has an 18- 
inch square bed. Combustor tests were then made to check out 
equipment operation, confirm in-bed, heat exchanger performance, 
and to evaluate the effect of feed location (above-bed versus in-bed), 
bed temperature, flue gas particulate recycle on combustion efficien- 
cy and sulfur retention, selected fuels and two sorbents. The 18-inch 
test results were applied to the design of a larger unit (the vertical 
slice) having a 40 x 64 inch bed. This combustor is a vertical slice of 
the full-scale demonstration plant with full-size heat exchanger tubes. 
Particular attention has been given to optimizing performance of the 
automatic ignition and control systems, and to the response to load 
changes and upset conditions. A test of 517 hours duration with the 
vertical slice has been made. The objectives were to demonstrate the 
equipment performance over a long period of continuous operation 
and to uncover reliability and life problems prior to completion of 
the full-scale demonstration plant design. The results of the test are 
described. 


46529 (LBL—7850) Combustion Research Program: chapter 
from Energy and Environment Division annual report 1977. Budnitz, 
R.J. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
1978. Contract W-7405-ENG-48. 2lp. Dep. NTIS, PC A02/MF 
AOl. 

A combustion system typically involves a complex interaction 
of chemical and fluid mechanical phenomena. It is a fertile field for 
sophisticated research and development which draw on the aca- 
demic disciplines of high temperature chemical kinetics and turbu- 
lent fluid mechanics. A number of the most recent experimental and 
theoretical research techniques, such as laser based instrumentation, 
molecular beam techniques, and powerful computational and nu- 
merical analysis techniques in fluid mechanics can be fully exploited 
in well planned programs of combustion research. The initiation of 
research on problems associated with coal combustion is discussed in 
the first two articles. The subsequent twelve articles summarize 
research projects covering a wide variety of combustion problems. 
Several are directly related to pollution problems; in particular there 
is a coordinated program aimed at developing clean burning internal 
combustion engines. Another important general area being studied 
(in three experimental and two theoretical projects) is the complex 
interaction of fluid mechanical turbulence with combustion heat 
release. 


46530 (MIT—2295T9-5) Computer-aided industrial process 
design: the ASPEN Project. Fifth quarterly progress report, June 1, 
1977—August 31, 1977. (Massachusetts Inst. of Tech., Cambridge 
(USA)). 15 Sep 1977. Contract EX-76-C-01-2295-009. 210p. Dep. 
NTIS, PC A10/MF AOl1. 

Simulation of the IGT HYGAS process using the prototype 
simulator, PLEXSYS II, has been completed and the results are 
presented. The CONOCO CO, Acceptor process is being simulated 
and simulation results should be reported in the next quarterly 
report. Work on simulation of the Exxon Donor Solvent process has 
been delayed by the lack of published literature on the process and 
the unavailability of Exxon's proprietary information. However, a 
preliminary simulation of the best available description of the proc- 
ess has been completed with FLOWTRAN using published litera- 
ture and assumed values of various operating conditions. As the 
initial work toward defining ASPEN system requirements, a survey 
on system design features desired by potential users of ASPEN has 
been completed and the results analyzed. The results have been 
reviewed by members of the User/Use Profile Group of the ASPEN 
System Design Task Force. Development of the preliminary version 
of the physical property subsystem for use with PLEXSYS II has 
been completed. A User's Manual and System Manual have been 
prepared. Properties of coal-derived liquids have been studied and 
correlations which predict these properties most adequately have 
been included into this physical property system. For the ASPEN 
system a tentative list of functional modules has been prepared. The 
list will serve to guide development and acquisitions of software for 
the subsystems. 
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46531 (ORNL/TM—6208) Systems assessment of atmospheric 
fluidized-bed combustion: baseline study. Jones, J.E. Jr.; McNeese, 
L.E.; Samuels, G.; Siman-Tov, M.; Cochran, H.D.; Godfrey, T.G.; 
Kuhlmann, R.E. (Oak Ridge National Lab., Tenn. (USA)). May 
1978. Contract W-7405-ENG-26. 62p. Dep. NTIS, PC A04/MF 
AOl. 

Early in December 1977, ORNL was asked to undertake a 
systems analysis and technology assessment of atmospheric fluidized- 
bed combustion (AFBC) with specific emphasis on: Market poten- 
tial, comparative economics, technical issues, and impact of environ- 
mental control requirements. The baseline study of this activity was 
performed during December and culminated in the present draft 
report on December 30, 1977. The purpose of this report is to 
identify the major issues and questions regarding AFBC, survey 
available literature, propose a work plan for the six-month execution 
phase of the project beginning January 1, 1978, present a preliminary 
outline of the execution phase final report, and identify major 
current AFBC projects and issues being addressed by each. 


46532 Calculation and assessment of coal dust combustion in 
steam generator furnaces. Chsmalian, D.M.; Wilenskii, T.W. 
(Moscow Energ Inst, USSR). Energietechnik; 27: No. 11, 428- 
432(Nov 1977). (In German). 

A mathematical model is presented for the calculation of 
pulverized coal combustion in boiler fire chambers. The method 
involves simultaneous solution of a system of differential equations 
by means of computers. This system includes heat balance equations 
for fuel particles and for the gases, as well as mass exchange 
equations and equations of motion. The most important results are 
presented in the form of graphs. 


46533 Current look at pulverized coal injection for blast furnaces. 
Keenan, G.F.; Morrison, D.M. Iron Steel Eng.; 54: No. 10, 30-34(Oct 
1977). 

Details are given of experience in various countries with 
pulverized coal injection. It might prove more economical to pulver- 
ize coal at the mine for supply to several sites. The advantages and 
disadvantages of injecting coal instead of oil, tar, natural gas, and 
coke, including formed coke, are examined, and it is concluded that 
the use of coal will increase. High sulphur-content coal could be 
used where the iron is desulphurized externally, or it might be 
possible to use the blast furnace to gasify coal cheaply. The costs of 
coal and oil injection are compared. 


46534 Contemporary state of the theory of solid fuel combustion 
and ways of reducing waste ejection in burning coal. Delyagin, G.P. 
(Inst. of Mineral Fuels, Moscow). Khim. Tverd. Topl.; No. 3, 82- 
87(1977). (In Russian). 

An analysis is made of basic recently developed trends in the 
theory of solid fuel combustion. A review is made of processing 
systems and methods of coal combustion which reduce harmful 
waste products accompanying combustion products. Fuel suspen- 
sions which will reduce pollution caused by combustion products are 
evaluated as a future fuel. 32 references. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 46264, 46404, 46499, 47267, 
47375, 47378, 48160 


46535 (AED-Conf—77-197-007) Influence of available resources 
and product demand on the technical structure. Projection results for 
coal- and petrochemistry until 1990. Jochem, E.; Burger, M.; Herz, 
H. (Fraunhofer-Gesellschaft zur Foerderung der Angewandten 
Forschung e.V., Karlsruhe (Germany, F.R.). Inst. fuer Systemtech- 
nik und Innovationsforschung). 1977. 17p. (In German). (CONF- 
7706113—2). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

From DECHEMA annual meeting; Frankfurt am Main, F.R. 
Germany (23 Jun 1977). 

Taking the example of the Federal Republic, whose economy 
depends on raw materials imports, the paper discusses prices and 
availability of certain raw materials, technical and economic adap- 
tion processes in view of the assumed raw materials reserves, the 
development of the production costs of certain products and their 
competitiveness compared to substitution products. Also discussed 
are the overcoming of supply shortages and the usefulness of special 
R and D measures for the whole field of coal and petrochemistry. 


46536 General review of the world coal industry: progress report 
No. 2. Muir, W.L.G. High Wycombe, Eng.; Muir Coal Industry 
Information Service (1978). 64p. 

Paper covers production costs and other economic factors in 
various countries. Discusses the world coal trade. Reviews the 
current state of the coal industry in the USA, Western Europe, 
Eastern Europe, Australasia, Canada, Africa, Asia, Central America 
and South America. 
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46537 World coal consumption. Sikora, W. Przegl. Gorn.; 33: No. 
6, 273-279(Jun 1977). (In Polish). 


Coal consumption from 1950 to 1975 is analysed. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 46333, 46383, 46414, 46428, 
46429, 46435, 46437, 46440, 46444, 46445, 46446, 46447, 46448, 
46449, 46452, 46457, 46459, 46461, 46476, 46479, 46484, 46485, 46486 


46538 (TID—28443) Occupational health issues and fossil- 
energy development. Husting, E.L.; Greenfield, S.M.; Benton, M.A. 
(Flow Resources Corp., San Rafael, Calif. (USA)). 14 Mar 1977. 
Contract EX-76-C-01-2464. 160p. Dep. NTIS, PC A08/MF AOl. 

Results of extensive literature surveys on coal, coal conver- 
sion, occupational health and safety, and carcinogenesis are summa- 
rized. The limited occupational health studies which have been 
conducted on coal conversion are also discussed. Using published 
literature and data, a brief characterization of potential health effects 
is developed for one gasification and one liquefaction process. The 
limitations of the existing data, and consequently of the characteriza- 
tion are discussed. A summary of occupational health studies 
planned or in progress at the time of the report is provided. It was 
found that there was wide variability in the type and extent of health 
and safety programs available. A review of recordkeeping practices 
and of sample records was conducted to evaluate their potential 
usefulness in conducting epidemiological studies. Recommendations 
are made for improving or starting health and safety programs. 
Recommendations are also made regarding bioassay and other 
screening methods which should be used to further define potential 
hazards. It was concluded that published studies relating to occupa- 
tional health aspects of coal conversion, characterization of hazard- 
ous substances possibly present in coal conversion processes, and 
existing sample records are probably not adequate for epidemiolog- 
ical assessment. Additional information in these areas is essential as 
are medical surveillance and epidemiological assessment. Existing 
DOE Manual Chapters relevant to health and safety are summarized 
in an Appendix. 


46539 Bacterial tests hint at cancer from coal power. New Sci.; 
77: No. 1086, 144(19 Jan 1978). 

Extracts of power station fly ash have been found to be 
mutagenic when subjected to the Ames test. The tests suggest that at 
least two mutagens may be present; likely candidates are polynuclear 
aromatic hydrocarbons, and metals such as chromium, iron, manga- 
nese and selenium. 


46540 Environmental engineering aspects of coal mines. Croome, 
D.J. (Univ of Technol, Loughborough, Leicestershire, Engl). Build. 
Serv. Eng.; 45: No. 10, 175-185(Jan 1978). 

Factors affecting quality of mine climate; problems associated 
with the planning for control of mine climate, dust suppression, 
ventilation, lighting, and noise, and water and sanitation facilities are 
discussed. A comprehensive review of the literature on the subjects 
is presented. 38 refs. 


46541 Analytic method of predicting and combating rock bursts 
in mines. Gil, H. Przegl. Gorn.; 23: No. 9, 381-386(Sep 1977). (In 
Polish). 

The theoretical bases of an analytic method of predicting and 
combating rock bursts in mines are discussed, as well as the use of 
this method to determine zones in the rock mass which are suscepti- 
ble to rock bursts as early as the planning stage of the mining work. 
A general method of determining the danger zone as the working 
face approaches the gob limit and the roadway is presented, together 
with examples of practical application of the method. 13 refs. 


46542 Assessment of rock burst hazard in the approach of a caved 
longwall to a fault. Michalski, A. Przegl Gorn.; 23: No. 9, 387- 
397(Sep 1977). (In Polish). 

It was found that an increased rock burst hazard occurs when 
the longwall face is 30 to 10 m from the fault, the most dangerous 
distance being from 26 to 18 m. It is shown that when a major fault 
lies ahead of the longwall face there is an increase of about 40% in 


the elastic energy accumulated in the endangered part of the seam. 
14 refs. 


46543 Pneumoconioses. Thiebault, M. Rev. Prot.; 30-32(Jun 
1977). (In French). 

This paper recommends the use of “half-masks” in the 
“Toucan” range. It presents a brief account of silicosis, its physiol- 
ogy and different theories on how it acts; evidence of silicosis; 
danger limits, granulometry, and characteristics of filtering mask 
capable of stopping particles in the dangerous granulometric catego- 
ry (at least 85%). The “Toucan” mask meets these requirements. 
Other problems solved by these half masks are mentioned. 
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46544 Use of small-diameter drilling for the determination of 
loads on coal seams showing no tendency to rock bursts. Labanowicz, 
H. Przegl. Gorn.; 23: No. 4, 143-151(Apr 1977). (In Polish). 

The feasibility of using small-diameter drilling for the above 
purpose was demonstrated by applying it to the in situ determination 
of the qualitative and quantitative load on a barrier pillar with a 
variable width left in the vicinity of production workings. An 
empirical equation is obtained which makes it possible to determine 
the loads on a coal seam under natural conditions from the results of 
small-diameter drilling tests. 15 refs. 


46545 Critical dimensions of accumulations of self-igniting mate- 
rials. Krikunov, G.N.; Zaitsev, A.M. (Voronezh Eng-Constr Inst, 
USSR). Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; No. 8, 45-48(1977). (In 
Russian). 

The character of solution of problems of the temperature field 
in a layered accumulation is determined by the Glusberg criterion. 
When the Gluserg criterion rises to the critical value, which is 
completely determined by the value of the Biot criterion, self- 
ignition can take place. In accordance with a formula derived in this 
work, relating the values of the critical thickness of accumulation 
h$sub cr$ to the Biot criterion, the values of thicknesses of layered 
accumulations of different self-igniting materials are calculated. 


46546 Investigation of the process of sudden coal and gas bursts. 
Tyan, R.B.; Lysenko, V.N.; Kukharev, E.V. (Inst Geotech Mech, 
Acad of Sci of the Ukr SSR). Izv. Vyssh. Uchebn. Zaved., Gorn. Zh.; 
No. 8, 49-52(1977). (In Russian). 

A mathematical model and results of computer-aided investi- 
gations of the process of occurrence of a sudden coal and gas burst 
are presented. A quantitative evaluation of the gas dynamic and 
energetic parameters of the sudden coal and gas burst is given. 


46547 Automatic detection of methane and fire hazards in hard 
coal mines. Firganek, B.; Kielar, J.; Krzystanek, Z.; Mroz, J.; Wasi- 
lewski, S. (OBR, Katowice, Pol). Arch. Gorn.; 22: No. 2, 149- 


_162(1977). (In Polish). 


The possibility of automatic detection of methane and fire 
hazards in coal mines is discussed on the basis of an analysis of the 
causes of these hazards. Special attention is paid to the external 
phenomena accompanying the hazards during their formation and 
development, the observation of which makes possible early detec- 
tion of danger. The ventilation hazards are divided into immediate 
hazards, which constitute a direct danger to people and mines and 
require quick preventive action, and potential hazards, defined as an 
increased probability of the occurrence of immediate hazards. The 
principles of automatic detection of both t of hazards by pro- 
cessing of measured data transmitted from properly distributed sen- 
sors of the underground atmosphere, connected directly to a central 
system of data recording and processing, are discussed. In accord- 
ance with the character of the analyzed processes, the processing of 
the measurement signals is carried out in two steps: on-line analysis 
of the flow of information from the sensors and simple initial 
processing for quick detection of immediate hazards; and a systemat- 
ic study of the ventilation processes based on the processing of data 
for longer time periods for the detection of possible potential haz- 
ards. 7 refs. 


46548 Assessment of measured results of the dust content in air 
in mines made with BARBARA 3 gravimetric continuous dust meter. 
Gruszka, J.; Janota, J.; Piskorska-kalisz, Z. Pr. Gil. Inst. Gorn., 
Komun.; No. 672, 3-12(1976). 

Konimetric methods of measuring the dust content in air in 
mines have been applied in Polish mines since 1960. Due to the 
superiority of the gravimetric method, it is planned that in the near 
future this method will replace the konimetric one. Specialists from 
the Barbara experimental coal mine designed the gravimetric con- 
tinuous portable dust meter, fitted with an elutriator. This meter was 
called ‘Barbara 3’. It consists of: A particle separator, filter, stabiliz- 
er, governor, diaphragm pumps, motor, gear and rotameter. Diagra- 
matic layout is given. The tests showed that "Barbara 3” gave 
measurements comparable with those obtained from other instru- 
ments. Using a known particle size of dust, samples were taken with 
a konimeter and with the Barbara 3 to find the correct conversion of 
konimetric limiting values of permissible dust concentration in the 
air to gravimetric units, assuming that measurements will be made 
with the Barbara 3 dust meter. 


46549 Investigation of the efficacy of water barriers in special 
conditions of application. Meerbach, H. (Versuchsgrubengesellschaft 
mbH, Dortmund, Ger.). pp VII3.1-VII3.9 of 16th international con- 
ference on coal mine safety research. Preprints. Brinkley, R.F.; Tole, 
D.M. (eds.). Pittsburgh; Bureau of Mines ([nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

In tests of water barriers in explosion suppression two groups 
of troughs each containing 2 troughs (40 1 water/m? road cross- 
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section) effectively extinguished the explosion, when the groups of 
troughs were installed in the part of the roof with 8 m? cross-section. 
The same arrangement failed, when the troughs were placed in the 
widened part in such a way that the lower edge of the troughs 
corresponded to the level of the roof in the unwidened part, so that 
the troughs were thus practically in the lee of the point of widening. 
This result was independent of whether the troughs were placed 
immediately behind the point of widening or at a distance of 20 m 
behind it. An increase in the quantity of water did not bring about 
any improvement in the result. One need not fear any disadvantages 
as regards mine safety if one uses the distributed water barriers 
shortly to be prescribed for bituminous coal mines in West Germany: 
in these, extinguishing agent is distributed in continuous distances 
over the entire length of the roadway. For roadways with belt 
installations also the distributed water barrier is a very suitable 
means of protection against explosions. In arranging the troughs one 
must either allow for the particular conditions prevailing in the 
roads, that is, extinguishing agent must be present both under the 
belt and, if the top run and bottom run are far apart, also inside the 
belt structure or else one must increase the concentration of extin- 
guishing agent to 2.5 1/m*, as opposed to the standard concentration 
of 1 1/m® specified for distributed barriers in roadways without 
supports. 


46550 Recent developments in passive and triggered explosion 
barriers. Liebman, I.; Richmond, J.K.; Grumer, J. (Bureau of Mines, 
Pittsburgh). pp VII4.1-VII4.18 of 16th international conference on 
coal mine safety research. Preprints. Brinkley, R.F.; Tole, D.M. 
(eds.). Pittsburgh; Bureau of Mines ({nd]). 

From 16. international conference on coal mine safety re- 
search; Washington, DC, USA (22 Sep 1975). 

See CONF-7509195—. 

Novel passive water barriers were developed for use against 
weak dust explosions. One model operates in response to dynamic 
wind forces; a second model operates in response to a static pressure 
rise. The barriers were effective in stopping dust explosions propa- 
gating at speeds as low as 25 m/sec when positioned as close as 23 m 
from the explosion initiation. Two triggered barrier systems were 
investigated. One barrier uses a Cardox cylinder to propel the 
extinguishant (powder or water), whereas the second system is a 
pressurized-nitrogen “pas- powered disperser. With the former barrier, 
forty kgm (8 kgm/m7’) of water or 60 kgm (12 kgm/m?) of Purple-K 
(Potassium bicarbonate) was sufficient to suppress coal dust explo- 
sions propagating at speeds of about 150 m/sec. The nitrogen- 
powered barrier was equally efficient in stopping explosions with as 
little as 27 kgm (5.4 kgm/m?) of water, but failed to suppress 
explosions when used with up to 41 kgm (8.2 kgm/m?) of Purple-K. 
It appears that the time interval between barrier discharge and flame 
arrival is not as critical a factor for the case of water as it is for 
Purple-K; the latter's effectiveness is maximized when the powder is 
injected onto the flame. The tests also indicate that water is at least 
as efficient an extinguishant as Purple-K for the suppression of coal 
dust explosions. 


REGULATIONS 


46551 Coal and Canada’s industrial strategy. Page, G.T. (Coal 
Assoc of Can, Calgary, Alberta). J. Can. Pet. Technol.; 16: No. 4, 31- 
33(Oct-Dec 1977). 

The author first discusses Canada’s overall industrial strategy 
and its objectives, and then examines the role of Canadian coal 
within the world context. Canada has a minimum of 1% of the 
world’s coal resources and has a very high resource and reserve/ 
demand ratio compared to other countries. The future role of 
Canadian coal is outlined, and various policies designed to enable 
Canada’s industry to obtain energy from coal are enunciated. 


PETROLEUM 


46552 (EPRI-EA—745) Outlook for world oil into the 21st 
Century with emphasis on the period to 1990. Final report. Lichtblau, 
J.H.; Frank, H.J. (Petroleum Industry Research Foundation, Inc., 
New York (USA)). May 1978. 180p. Dep. NTIS, PC A09/MF AO1. 
A forecast is presented of oil supply and demand in the non- 
Communist world for two periods: 1976 to 1990 and 1990 to 2005. 
Oil is treated as the energy supply of last resort, the balancing item, 
with special emphasis on oil from the Organization of Petroleum 
Exporting Countries (OPEC). Energy demand, based on forecast 
economic growths and energy/economic growth relationships is 
rojected. This demand is assumed to be met to the maximum 
easible extent from non-oil energy supplies (coal, gas, nuclear 
power, hydro and geothermal power, and other sources). The resul- 
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tant total oil demand is then met first from non-OPEC oil supplies, in 
order to test the demand for and adequacy of OPEC oil supplies 
under different energy demand scenarios. The findings are that a 
gradual transition to non-oil sources of energy over the next 25 to 30 
years is more likely than an extended oil shortage of crisis propor- 
tions. 


46553 Introduction to computing. Pritchard, J.A.T. (Natl 
Comput Cent). Pet. Rev.; 32: No. 373, 20-21(Jan 1978). 

The author discusses the basics of computing, and briefly 
describes such basic components of a computer system as hardware, 
software, data, computer staff, environmental and supporting facili- 
ties, as well as computer applications and benefits. Some new devel- 
opments in this field are also briefly discussed. 


46554 Large-scale computers in the oil industry. Rogers, K.L. 
(IBM UK Ltd, Engl). Pet. Rev.; 32: No. 373, 22-23(Jan 1978). 

A brief historical review of the use of large-scale computers 
in the oil industry is presented, showing that almost all functions of 
the industry have now come to depend on the computer. Four stages 
of development of computer applications in the oil industry are 
indicated and briefly discussed: (1) Computers as “mechanical 
clerks”; (2) Computers as “mathematicians”; (3) Computers as 
"better, tools”; and (4) Computers as “business systems” , with func- 
tions in at least three subsystems (exploration and production, refin- 
ing and supply, and marketing). 


RESERVES 
REFER ALSO TO CITATION(S) 48163, 48929 


46555 (NP—23019) National Gas Survey. Reserves and re- 
sources classifications. (National Gas Survey (USA)). Dec 1976. 
160p. TIC. 

Report to the Federal Power Commission by the Supply- 
Technical Advisory Committee study subgroup. 

A classification is recommended which is suitable for all 
petroleum, petroleum-like, and natural gas deposits, but not for 
synthesized fuels. The terms “inferred”, probable’, and ‘‘possible”’ 
are not recommended. Definitions are given for petroleum and 
natural gas reserves and resources. (DLC) 


46556 Present state and progress in methods of evaluation of oil, 
gas, and condensate resources. Maksimov, S.P.; Ermakov, V.I.; Di- 
kenshtein, G.Kh.; Arzhevskii, G.A.; Mironchev, Yu.P.; Stupakov, 
V.P. (All-Union Sci Res Min Inst, USSR). Geol. Nefti Gaza; No. 12, 
1-6(Dec 1977). (In Russian). 

The reliability of the method of evaluation of commercial, 
promising, and predictable oil, gas, and condensate resources, based 
on their confirmation rate, is analyzed. Considerable differences in 
the evaluation of the C2 category reserves in deposits and promising 
structures indicate that it is necessary to take account of them by 
different categories. 


46557 Theoretical basis for predicting oil and gas occurrence. 
Nalivkin, V.D.; Belonin, M.D.; Lazarev, V.S.; Sverchkov, G.P. (All- 
Union Sci Res Min and Ore Inst, USSR). Geol. Nefti Gaza; No. 12, 7- 
12(Dec 1977). (In Russian). 

A system of equations to be solved is characterized. The 
principle of selection of objects at each level of prediction are 
elucidated. The requirements to be met by prediction criteria are 
formulated. The existing methods of forecasting are critically ana- 
lyzed and the ways to improve them are discussed. 


46558 Method for quantitative evaluation of oil and gas reserves 
and their distribution in fields of a large oil and gas-bearing basin. 
Kontorovich, A.E.; Demin, V.1. Geol. Nefti Gaza; No. 12, 18-26(Dec 
1977). (In Russian). 

It is shown that the distribution of fields of one fairly large oil 
and gas-bearing basin (OGB) according to the magnitude of their 
reserves permits its satisfactory approximation by means of an expo- 
nential function. It is found that evaluation of the parameters of this 
function may be obtained on the basis of an evaluation of the initial 
potential resources (IPR) of the basin and of the proportion of the 
reserves concentrated in large and very large fields. It is noted that 
evaluation of the IPR of a basin must necessarily be accompanied by 
an indication of the minimum amount of the accumulated reserves. 
Starting from this basis, this accumulation is given appropriate 
classification. 


46559 New criteria for evaluating potential resources. Nesterov, 
I.; Shpil’man, V.I.; Myasnikova, G.P.; Plavnik, G.I; Zavgorod- 
nyaya, L.D.; Krasnova, G.N.; Sudat, L.G. (West Sib Sci Res Min 
Inst, USSR). Geol. Nefti Gaza; No. 12, 26-32(Dec 1977). (In Russian). 
The conditions and possibilities of discovering predicted re- 
sources are considered. The methods of their evaluation, of the 
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determination of the dynamic characteristics of the resources, of the 
calculation of the number of deposits of different size, the order of 
priority of their discovery, and of the number of exploratory wells 
necessary for this purpose are presented. 


46560 Methodical aspects of evaluation of oil and gas potential. 
Belonin, M.D. (All-Union Sci Res Min Inst, USSR). Geol. Nefti 
Gaza; No. 12, 32-37(Dec 1977). (In Russian). 

The specific character of methodical approaches to the solu- 
tion of the prediction problems in petroleum geology is considered. 
The attention is focused on the following questions: the use of 
probabilistic models; specific features of complex applications of 
mathematical methods; the necessity to take into account the proba- 
bilistic nature of the results of forecasting, etc. 


46561 Temperature-time interrelation in the processes of trans- 
formation of oil and gas material organic matter. Akramkhodzhaev, 
A.M.; Kirshin, A.V. Geol. Nefti Gaza; No. 12, 49-54(Dec 1977). (In 
Russian). 

Numerous data of experimental investigations regarding the 
transformation of the organic matter and research data on the 
temperature-time interrelations in analogous processes under natural 
conditions are summed up. They are statistically processed with the 
aid of a computer, obtaining coefficients of regression equations and 
coefficients of correlation between the time logarithm and a value in 
reverse proportion to the temperature. It is concluded that there 
exists on the whole a fairly close interrelation between time and 
temperature parameters within a wide age range. 


46562 Achievements of petroleum and gas explorers in the 
RSFSR by the 60th anniversary of the October Revolution and the 
tastes of further research. Rovnin, L.I. (Minist of Geol, USSR). Geol. 
Nefti Gaza; No. 9, 1-7(Sep 1977). (In Russian). 

In the course of 60 years, over 1000 commercial oil and gas 
deposits have been discovered in the Russian Soviet Federated 
Scoialist Republic. In the most important West Liberian oil and gas 
province, over 250 deposits have been discovered in Cretaceous and 
Jurassic formations down to the depth of 3500 m. In the Volga-Ural 
province, about 1400 oil and gas deposits have been discovered. 
Great potential is hidden in the Caspian depression (deposits up to 18 
km deep), with maximum potential comprised of Permian and Car- 
boniferous strata at the depth of 4000-8000 m. New discoveries are 
being made in East Siberia and Yakutia. Smaller deposits are located 
in various other provinces. 


46563 Successes of oil and gas exploration in the Ukrainian SSR 
since the October victory. Shpak, P.F. (Minist of Geol, Ukr SSR). 
Geol. Nefti Gaza; No. 9, 7-12(Sep 1977). (In Russian). 

During the Soviet period, oil and gas-bearing Dnieper-Donets 
region and Black Sea-Crimean province have been discovered and 
the Carpathian province has been widened. In 1976-1980 about 
2,200,000 m of holes are to be drilled, mainly in deep Lower 
Carboniferous deposits. In the Western Ukraine, annual gas produc- 
tion amount to 8.8 billion m*, and of oil to 2.2 million t. Boreholes 
down to the depth of 7520 m have been drilled in the Carpathian 
area. Offshore explorations are continuing in the Black Sea and Sea 
of Azov waters. 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 46562, 46563, 46612, 46641, 48938 


46564 (BERC/IC—78/2) Minicomputer graphic methods for 
geochemical surveys. Heemstra, R.J.; Ray, R.M.; Abrams, J.R. (De- 
artment of Energy, Bartlesville, Okla. (USA). Bartlesville Energy 
esearch Center). May 1978. 71p. Dep. NTIS, PC A04/MF AOI. 
This report describes a minicomputer graphic approach to the 
analysis and display of geochemical survey data. The hardware 
configuration and operating software system and the major features 
of each are presented. Methods of entering and editing data into 
universal files are explained. The analysis and display of each file as a 
frequency distribution histogram, contour map, or three-dimensional 
projection are described. Statisticcal correlations between files, ratio 
files, sum files, and data location maps are also some of the features 
described. A special program is described for contouring randomly 
spaced data to provide both trend and difference maps with up to 3 
degrees of polynomial smoothing. Applications are indicated. 


46565 Gamma-spectrometric study in Volgogradskoe Zavolzh’e. 
Mitrofanov, V.Z.; Sinyavskii, A.G.; Kolpakov, O.V.; Gorban’, 
Yu.B.; Grishin, G.V.; Bulychev, G.I. pp (no.26) p.73-77 of Geolo- 
giya i neftegazonosnost’ zapadnoj chasti Prikaspijskoj vpadiny. Vol- 
a Nizhne-Volzhskoe Knizhnoe Izdatel’stvo (1976). (In Rus- 
sian 


Procedures are considered for using aerial and ground 
gamma-spectrometric and soil-geochemical analyses with a view to 
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detecting areas, anomalous in the distribution of radioactive ele- 
ments, which are promising for detailed geochemical and geophysi- 
cal investigations. A connection is established between the negative 
anomalies of the gamma fields of surface deposits and oil-and-gas- 
bearing deposits. With a view to a detailed analysis of the nature of 
the anomalies, gamma-field and structural maps of various strata of 
coal and Devonian deposits have been constructed based on process- 
ing the diagrams of gamma-ray and electric logging. It has been 
found that the arched portions of the beds are not controlled by the 
lowering of the gamma-field in them. 


46566 Method for predicting oil and gas occurrence. Buyalov, 
N.I1. (All-Union Sci Res Inst of Pet Geol, USSR). Geol. Nefti Gaza; 
No. 12, 12-18(Dec 1977). (In Russian). 

In determining and justifying the prospects for oil and gas 
occurrence, a qualitative or a quantitative evaluation may be made. 
The former marks the initial stage of work on determining the 
prospects. It is based on the results of regional and detailed geologi- 
cal and geophysical investigation and results of exploration and 
prospecting work and serves as a basis for a quantitative evaluation. 
The latter is accomplished by way of utilization of a number of 
calculation methods: for averaged structure, specific densities of 
reserves, volumetric-genetical, etc. 


46567 Method for evaluating economic efficiency of scientific 
research in geology. Glushko, V.V.; Vitenko, V.A.; Parkhomovskii, 
O.A.; Tkachenko, A.I. (Ukr SSR Sci Res Min Inst). Geol. Nefti 
Gaza; No. 12, 57-63(Dec 1977). (In Russian). 

Different methods of evaluation of economic efficacy of oil 
and gas exploration are characterized. Based on a typical method of 
determination of the economic efficiency of capital investments, a 
series of formulas is proposed by means of which it is possible to 
calculate the economic efficacy of geological exploration and scien- 
tific investigation of the geological profile. 11 refs. 


46568 Rock properties (permeability porosity) that can be expect- 
ed in the deeper hydrocarbon sand reservoirs in the southwestern 
of the Panoniam Basin. Molak, B. (INA-Naftaplin, Zagreb, Yugosl). 
Nafta (Zagreb); 28: No. 12, 815-821(Dec 1977). (In Serbo-Croatian). 
Some 6000 items of data obtained by laboratory measure- 
ments of permeability and porosity of the core samples from 11 
Yugoslav hydrocarbon sandstone deposits located at depths ranging 
from 500 to 2500 m were analyzed. The dependence of permeability 
and porosity on the depth was established. The functional depen- 
dence of permeability on the porosity of sandstone source rocks was 
determined for Yugoslav oil and gas fields. 7 refs. 


46569 Antarctica awakes--minerals for the 21st century. Aust. 
Min.; 69: No. 11, 17-18, 20-22(Nov 1977). 

Petroleum test drilling and seismic surveys have been carried 
out in recent years on almost all the land and continental shelves of 
those areas that once touched Antarctica. As a result several oil and 
gas fields have been discovered onshore in southern South America 
and offshore of south-eastern Australia, and strong showings of gas 
have been found onshore in Mozambique and offshore South Africa, 
all in strata of Cretaceous and Tertiary age. The area around Cape 
Horn and the shelf surrounding the Falkland Islands are considered 
prospective. The Ross Sea is likely to resemble the Gippsland Basin 
of Australia which contains significant amounts of oil and gas. The 
Bellinghausen Shelf area of Antarctica is considered to be geologi- 
cally similar to the Pacific Shelf of Chile, an area that has yielded 
only natural gas. The Weddell Sea area of Antarctica is thought to 
have affinities with the shelves off southern South America and 
South Africa, where only small oil and gas fields have been discov- 
ered to date. A map shows known occurrences of potentially valua- 
ble minerals. 


46570 Development of petroleum and gas geology. Grofimuk, 
A.A. (Inst Geol and Geophys, Acad of Sci of the USSR). Geol. Nefti 
Gaza; No. 11, 1-7(Nov 1977). (In Russian). 

Principal results of the devlopment of the science of petro- 
leum and gas geology in the USSR in the course of the past 60 years 
are considered. The role and importance of this science at all the 
stages of development of the oil and gas industry is stressed. In 
particular, the role of the application of the theory of biogenic origin 
of oil and gas in the discovery of new fields, camualiine in West 
Siberia, is emphasized. Direct geophysical methods used in East 
Siberia in oil and gas prospecting are described: the method of 
sounding by creating an electric field in the near zone; the seismic 
correlation method of direct exploration based on the study of 
absorption of HF components of seismic waves; the method of four- 
electrode vertical electric sounding are briefly explained. 


46571 Problem of improving effectiveness and quality of oil and 
gas geophysical exploration. Fedynskii, V.V. (Minist of Geol, USSR). 
Geol. Nefti Gaza; No. 11, 10-20(Nov 1977). (In Russian). 

The necessity of a more thorough differentiated planning and 
implementation of geophysical oil and gas exploration in the USSR 
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in the light of the directives of the 25th Congress of the CPSU is 
pointed out. Data on advanced methods and technical means of 
geophysical oil and gas exploration are presented. Their introduction 
into practical use would lead, it is hoped, to an improvement of the 
quality and effectiveness of these studies at all the stages of regional 
surveying, exploration, and prospecting of oil and gas deposits. 
Further topical lines of scientific and technical progress in petroleum 
and gas geophysics are noted. 16 refs. 


46572 Main stages and results of exploration in the West Siberi- 
an oil and gas province. Kontorovich, A.E.; Surkov, V.S.; Nesterov, 
L.1.; Trofimuk, A.A.; Salmanov, F.K.; Erv’e, Yu.G. Geol. Nefti Gaza; 
No. 11, 21-25(Nov 1977). (In Russian). 

A brief survey of the development of the West Siberian oil 
and gas province is given. This province serves as the main base of 
the USSR for increasing oil, gas, and condensate reserves and 
output. The particular role of West Siberia in solving some funda- 
mental and applied problems is stressed. A basic scheme of petro- 
leum geological division of this area into regions and districts is 
given. The following stages are justified: regional generalizations 
and forecasts prior to the discovery of the first oil and gas deposits; 
exploration and prospecting for oil and gas deposits in anticlinal-type 
traps, lithological traps, in the argillaceous sedimentations of the 
Bazhenovo formation, and in the sedimentary rocks of the pre- 
Jurassic age. The conclusion is drawn that forecasts of oil and gas 
potentials are reliable and this is a basis for long-range development 
of the West Siberian territorial industrial complex. 


46573 Differentiated evaluation of oil and gas potential of West 
Siberia relying on combined geological and geochemical information. 
Maksimov, S.P.; Botneva, T.A.; Kalinko, M.K.; Brindzinskii, A.M. 
(All-Union Sci Min Pet Inst, USSR). Geol. Nefti Gaza; No. 11, 30- 
37(Nov 1977). (In Russian). 

The aims and tastes of geochemical investigations in explora- 
tions for oil and gas deposits are formulated. The main lines of 
geochemical investigations are singled out: evaluation of potential 
hydrocarbon reserves of oil and gas bearing basins and prediction of 
the qualitative composition and the phase state of hydrocarbon 
accumulations. Using the example of the northern part of the West 
Siberian Lowland, theoretical preconditions for the prospects of oil 
and gas potential are considered and a differentiated prediction of 
potential, gas potential, and condensate content is ventured. It is 
concluded that the territory of distribution of possible petroleum 
deposits in Jurassic productive strata is considerably wider than in 
the Neocomian ones. The northern regions of West Siberia should 
not differ very much regarding their oil and gas potential from the 
central regions. 


46574 Oil and gas potential of Vendian deposits in the Kama 
River Basin of Perm Region. Kutukov, A.V.; Vinnikovskii, S.A.; 
Shershnev, K.S. (Per’m Sci Res Pet Inst, USSR). Geol. Nefti Gaza; 
No. 11, 37-43(Nov 1977). (In Russian). 

Based on complex lithological and geochemical investigations 
of rocks and organic substances and their catagenetic transforma- 
tions, the possibility of generation of hydrocarbons by Vendian 
deposits with their stage-by-stage involvement into the main phase of 
petroleum generation is proved. An evaluation of the prospects of an 
oil and gas potential is made and recommendations are given as to 
the main lines and extent of regional and exploratory and prospect- 
ing work in this respect. So far oil has been struck in three wells 
about 140 km west of Perm. Extensive exploratory drilling is to be 
initiated. The greatest potential is predicted in the Pre-ural trough, 
east of _ but the deposits lie at a considerable depth (over 3500 
m). 11 refs. 


46575 Essential points in evaluating efficiency and planning of 
regional oil and gas exploration. Vereshchako, I.A.; Zabaluev, V.V.; 
Frolov, B.M. (All-Union Ore Min Inst, USSR). Geol. Nefti Gaza; 
No. 11, 43-47(Nov 1977). (In Russian). 

The main result (output) of regional oil and gas exploration 
should be the discovered and outlined zones of oil and gas accumula- 
tion. A system of indices is proposed for the evaluation of regional 
exploratory work. These indices reflect the costs, the amount of 
work and time spent for the production of the main output, and the 
quality of regional work. The quantity of discovered and contoured 
zones of oil and gas accumulation must be included in five-year and 
annual plans of production organizations as the main reportable 
indices of planned regional explorations. 


46576 Formalization of ‘a priori’ geological information, when 
estimating reservoir saturations with the aid of a computer. Bikulatov, 
B.M.; Ingerman, V.G. (Tyumen’ Petrochem Inst, USSR). Geol. Nefti 
Gaza; No. 11, 47-51(Nov 1977). (In Russian). 

An algorithm for determining the character of saturation of 
reservoirs according to production and geophysical data is present- 
ed. The algorithm may be used in computer-aided processing of 
profile parts situated in the same hydrodynamic system. The system 
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has been tested on over 700 wells of the Nizhnevartovskiy vault in 
West Siberia and has been proved reliable. 


46577 Use of thermal flux densities for interpreting deep tecton- 
ics. Maslennikov, A.I.; Golozubova, N.V. (Groznyi Pet Inst, USSR). 
Geol. Nefti Gaza; No. 11, 52-53(Nov 1977). (In Russian). 

A description of the geological structure of the Western 
Gudermes area of the Terek-Sunzha zone of anticlinal rises of the 
Eastern Precaucasus is given. It is noted that until recently its deep 
structure has not been clear. Thermal flux data calculated by using 
thermal conductivity of rocks are employed to study deep tectonics 
of this deposit. Rock conductivity is measured in conditions ap- 
proaching those in the strata: at the temperature of 150°C and 
hydrostatic pressure of 600 kgf/cm2. It is shown that the study of the 
thermal flux in combination with the data of geophysical, hydrodyn- 
amic investigations may be used for interpreting deep tectonics. 


46578 Oil and gas potential of small intramontane depressions. 
Arbatov, A.A.; Kondakov, A.V. Geol. Nefti Gaza; No. 11, 66- 
71(Nov 1977). (In Russian). 

Using the example of different basins in the world with the 
sedimentary fill of less than 25,000 km* and proved oil and gas 
potential, the factors contributing to the presence of commercial 
accumulations of hydrocarbons within their confines are considered. 
The main role among them is played by elevated temperatures and 
paleotemperature, a high rate of sediment accumulation active 
broken-up tectonics favoring migration of hydrocarbons from the 
interior parts of oil matrix formations, completely enclosed and small 
area preventing intensive dissipation of hydrocarbons in the course 
of lateral migration. From the point of view of these factors, 
geological conditions of some small sedimentary basins in the USSR 
are considered. 9 refs. 


46579 Oil and gas basins in the usa with prospects for oil and gas 
exploration at great depths. Kucheruk, E.V.; Khobot, M.R. (VINITI, 
USSR). Geol. Nefti Gaza; No. 11, 71-74(Nov 1977). (In Russian). 

Specific features of oil and gas-bearing potential of sedimenta- 
ry rocks lying at the depths of over 5 km in the oil and gas basins of 
the USA are considered. Information on the phase state of hydrocar- 
bons in deposits of different age and data on the types of deposits 
and reservoir properties of productive strata are presented. It is 
noted that zones with developed abnormally high formation pres- 
sures, widespread at great depths, are characterized by favorable 
reservoir properties. It is established that a majority of hydrocarbon 
deposits at the depths of over 5 km have been discovered when 
drilling deep and extra-deep wells within the boundaries of the 
known oil and gas deposits containing deposits at small and medium 
depths. A list of the deepest wells drilled in the USA is given and the 
deepest productive horizons are indicated. 


46580 Principal results of oil and gas exploratory work in the 
USSR and further development in the tenth Five-Year Period. Igrevs- 
kii, V.I. (Minist of Geol of the USSR). Geol. Nefti Gaza; No. 10, 1- 
9(Oct 1977). (In Russian). 

A survey of the discoveries of oil and gas deposits in the 
USSR in recent years is followed by an outline of the plans of future 
explorations and prospecting work. New deposits of oil and gas have 
been discovered in the West Siberian, Timan-Pechora, and Amu- 
Darya oil and gas-bearing provinces. Deep drilling continued in the 
oil producing areas of the Ural-Volga province, East Ukraine, 
Transcaucasia, and Karakhstan. Prospecting went on in the border 
zone of the Caspian Depression, in the promising areas of East 
Siberia, Yakutia, and offshore areas. 


46581 Ordovician-lower devonian complex--a new object for oil 
and gas exploration in the Northeast of the European part of the 
USSR. Vasserman, B.Ya.; Bogatskii, V.1.; Shafran, E.B. (TGU, 
Ukhta, USSR). Geol. Nefti Gaza; No. 10, 34-40(Oct 1977). (In 
Russian). 

Commercial oil deposits and, in a number of wells, rich oil 
and gas manifestations have been discovered in the Ordovician 
Lower Devonian sedimentary strata of the Timan-Pechora oil and 
gas-bearing province. They constitute the lowest structural level of 
the sedimentary cover. The most promising are the large consedi- 
mentational structures that began to be formed in the Early Paleozo- 
ic period. Attention is drawn to the buried Bolshezemelskiy arch and 
its slopes where exploratory work is recommended in the first place. 


46582 Study of problems related to the restoration of the natural 
state of core samples. Cuiec, L. (Inst Fr du Pet, Rueil-Malmaison). J. 
Can. Pet. Technol.; 16: No. 4, 68-80(Oct-Dec 1977). 

In the field of reservoir engineering, it is important for the 
rock samples used in laboratories to have a surface state as close as 
possible to that found in the reservoir. To this end, the natural state 
of the samples can be either preserved or restored. This study 
concentrates on the restoration which seems more promising, and 
examines some problems associated with the restoration method. 
Both initial surface state, ie., the reference state, and wettability 
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change by aging with a crude oil as well as restoration of the initial 
wettability by cleaning, were carefully analyzed for sandstone and 
limestone outcrop cores. 11 refs. 


46583 Method for studying the sand-shale relation. Aspiroz, 
R.A. (Inst Mex Pet, Mexico City). Rev. Inst. Mex. Pet.; 9: No. 4, 20- 
31(Oct 1977). (In Spanish). 

With the aid of a new numerical method, a large variety of 
data can be obtained related to the velocity of propagation of seismic 
waves in different subsurface strata. A systematic study of these 
velocities makes it possible to determine the distribution and, in some 
cases, the type of rocks in these strata. In this paper, emphasis is 
placed on the study of the interval or velocity of seismic waves in a 
stratum. An analysis of the data obtained makes it possible to 
determine the sand-shale percentages in a lithological column situ- 
ated in an oil prospecting area. | ref. 


46584 Generalization of the Maxwell equation for formation 
resistivity factors. Perez, C.R. (Inst Mex Pet, Mexico City). Rev. Inst. 
Mex. Pet.; 9: No. 4, 32-40(Oct 1977). (In Spanish). 

A formula relating porosity with the formation resistivity 
factor is presented. The equation is applicable not only to consolidat- 
ed and unconsolidated materials, but also to disperse systems. A 
comparison of calculated values with experimental data demon- 
strates that the equation yields satisfactory results. 


46585 Analytical solutions for determining the properties of natu- 
rally fractured reservoirs by employing pressure buildup tests. De 
Swaan, A.O. (Inst Mex Pet, Mexico City). Rev. Inst. Mex. Pet.; 9: 
No. 4, 41-48(Oct 1977). (In Spanish). 

A new theory has been developed which describes the pres- 
sure response of an oil well in an infinite, naturally fractured reser- 
voir composed of high permeability fractures and dense blocks of 
matrix rocks. The theory involves exclusively flow properties and 
dimensions of matrix block fractures; no additional adjustment pa- 
rameters are needed for predicting the pressure response of a reser- 
voir with known properties. 


46586 Paleogeomorphological studies assist prospecting for non- 
anticlinal oil and gas traps. Pronicheva, M.V.; Pashkov, Yu.V.; 
Savvinova, G.N.; Takaev, Yu.G.; Eventov, Ya.S. (VNIGNI, 
USSR). Geol. Nefti Gaza; No. 9, 40-47(Sep 1977). (In Russian). 

An analysis of classifications and systematization of the 
known nonanticlinal traps show that they are connected with ancient 
relief forms. Using particular examples form the Caspian Depression 
area, the decisive importance of paleogeomorphological studies is 
demonstrated. The necessity of introducing paleogeomorphological 
studies into the complex of prospecting methods at the regional and 
exploratory stage of detection of these traps is justified. 11 refs. 


46587 Improvement of methods for controlling inundation in oil! 
producing beds. Orlinskii, B.M.; Muslimov, R.Kh. (Tatar Sci Res Pet 
Inst, USSR). Geol. Nefti Gaza; No. 8, 1-9(Aug 1977). (In Russian). 

The possibility of differentiating between oil-bearing and 
aquiferous reservoirs by the different velocities of breakup of the 
invaded zone is demonstrated. The investigation is carried out by 
neutron methods in cased wells. The efficacy of measurements does 
not depend on water mineralization in the bed. 


46588 Lower visean terrigenous deposits: a new commercial oil 
and gas complex in the Northwestern part of Dnieper-Donets basin. 
Vakarchuk, G.I.; Lukin, A.E.; Palii, A.M.; Tkachishin, S.V. (Gaz- 
Pet Surv, Chernigov, Ukr SSR). Geol. Nefti Gaza; No. 8, 9-14(Aug 
1977). (In Russian). 

New data are presented on the structure and bedding condi- 
tions of Lower Visean terrigenous deposits which, together with the 
Tournayan ones, constitute a new level of oil and gas-bearing strata 
in the lower Carboniferous formations. Priority objectives for initiat- 
ing drilling and detailed seismic work to detect lithological and 
stratigraphical traps are singled out. 


46589 Exploration of lower Permian reefs in depressions in the 
Southeast of Dnieper-Donets basin. Galitskii, I.V. (Gaz-Pet Surv, 
Poltava, Ukr SSR). Geol. Nefti Gaza; No. 8, 14-18(Aug 1977). (In 
Russian). 

Three regions of the possible development of Lower Permian 
reefs are singled out and their comparative evaluation is carried out. 
It is suggested that the most promising is the zone of considerable 
thickness gradients of the Nikitovka-Slavyansk complex encircling 
the Orchikovka depression. Formations of reef origin may develop 
in stock zones and at the flanks of interdome structures in the 
interior regions of this depression. A complex of geophysical explo- 
rations and drilling is outlined to locate the reefs. 


46590 Comments on an attempt to reconstruct the origin of the 
Mediterranean. Biju-Duval, B. (Inst Fr du Pet). Rev. Inst. Fr. Pet. 
Ann. Combust. Liquides; 32: No. 4, 545-548(Jul-Aug 1977). (In 
French). 
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Based on most recent data and publications on the origin of 
Mediterranean basins, the question arises whether the plate-tectonics 
concepts can be applied to and help in petroleum prospecting in the 
Mediterranean. Despite the difficulties which are reviewed, the 
answer is affirmative because this concept of global tectonics has 
obliged geologists to review old data from a new standpoint, particu- 
larly with regard to sedimentology in which indisputable advances 
have been made. Also, global tectonics permits one to make a better 
distinction among different types of basins with different ages and 
formation processes, different types of sedimentary fill, a different 
geothermal degree and thus, different petroleum potentials. 9 refs. 


46591 Development of flexodrilling and its industrial outlook. 
Thiery, J.R. (Inst Fr du Pet). Rev. Inst. Fr. Pet. Ann. Combust. 
Liquides; 32: No. 4, 569-590(Jul-Aug 1977). (In French with English 
abstract). 

After reviewing the comparative advantages of rotary drilling 
and flexodrilling, this article traces the historical development of 
flexodrilling by Institut Francais due Petrole (IFP). During the first 
phase, light flexodrilling was developed and applied to seabed recon- 
naissance. In the second phase, IFP created the main components of 
deep flexodrilling which were tested in the Soviet Union under the 
terms of the French-Soviet Cooperation Agreement. The third de- 
velopment phase actually corresponds to the industrialization of the 
process. The article describes the current stages of this industrializa- 
tion and the industrial outlook for the process. 


46592 Catastrophic termination of the last Wisconsin ice ad- 
vance, observations in Alberta and Idaho. Hunt, C.W. Bull. Can. Pet. 
Geol.; 25: No. 3, 456-467(Jun 1977). 

A theory that catastrophe emplaced the Erratics Train of 
Alberta, Canada, and filled the basin of Lake Bonneville of the 
western interior United States with sea water, is examined and found 
consistent with both field evidence collected by the author and 
published information. The evidence is found to favor tidal inunda- 
tion to account for both phenomena, although this explanation has 
previously been wholly overlooked. 12 refs. 


46593 Source of lower cretaceous sandstones, Jackfish Gap, 
N.W.T. Braman, D.R.; Hills, L.V. (Univ of Calgary, Alberta). Bull. 
Can. Pet. Geol.; 25: No. 3, 631-634(Jun 1977). 

The palynological implications of a principally Mississippian 
source for the Lower Cretaceous sediments, the regional distribution 
of the Mattson Formation and the apparent downcutting of the sub- 
Cretaceous unconformity to the north imply that sandstones at the 
base of the Buckinghorse Formation at Jackfish Gap were derived 
from the north or northeast. Furthermore, the evidence suggests that 
reworked palynomorphs may be useful in ascertaining the prov- 
enance of clastic sediments. 5 refs. 


46594 Formation of water with anomalous composition in the 
contour zones of petroleum-gas deposits. Gerasimov, V.G.; Zhoglo, 
V.G. Dokl. Akad. Nauk BSSR; 21: No. 3, 247-249(Mar 1977). (In 
Russian). 

The formation of water of anomalous composition and miner- 
alization is associated with physico-chemical processes in water- 
petroleum and gas-petroleum contact zones. An amount of water 
that is sufficient to create hydrochemical anomalies in the contour 
zones of petroleum-gas deposits was shown to be formed during the 
oxidation of hydrocarbons by underground water sulfates. 10 refer- 
ences. 


46595 Triassic deposits of Southern Mangyshlak and their oil and 
gas potential. Karachentseva, N.M. (Moscow Inst of Petrochem and 
Gas Ind im. I.M. Gubkin, USSR). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 6, 3-6(1977). (In Russian). 

Permian, highly changed terrigenous grey-colored deposits, 
Indic red-colored rocks, grey-colored Olenek and Middle Triassic 
clayey-calcareous deposits of the South Mangyshlak series are prob- 
ably lying under the Triassic deposits in the Southern Mangyshlak at 
the depths of over 2 km. The above-mentioned Middle Triassic 
deposits are bituminous everywhere. Industrial flows of light hydro- 
carbons have been obtained from them. Their lithology and reser- 
voir properties have received detailed study. This makes it possible 
to view the pre-Furassic deposits of Southern Mangyshlak as show- 
ing promise of oil and gas potential. 10 refs. 


46596 Factors determining the screening properties of clayey 
rocks of Eastern Azerbaijan. Kheirov, M.B.; Kerimov, A.A.; Khali- 
lov, N.Yu. (Az SSR Inst of pet and Chem im. M. Azizbekov). Izy. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 6, 7-11(1977). (In Russian). 

Based on an analysis of over 4000 rock samples from bore- 
holes in Eastern Azerbaidjan, it is shown that the depth of cover is 
not the main factor determining their water tightness. Taking into 
account the presence of montmorillonite-containing clayey series at 
the depths of about 6000 m, it is assumed that the catagenetic 
conality established in a number of regions is not characteristic for 
East Azerbaijan. This is explained by the young age of these series 
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and their preservation under the conditions of intensive compensated 
submergence. It is concluded that high water-tightness of clayey 
series of the Pliocene at great depths is one of the favorable factors 
for the formation of hydrocarbon deposits at those depths. 


46597 Types of geoelectric sections of oil and gas-bearing regions 

of Azerbaijan. Dzhafarov, Kh.D.; Liadze, V.V. (Az SSR Inst of Pet 
and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; 
No. 6, 12-18(1977). (In Russian). 

As a result of an analysis of the electric exploration material 
and of the results of electrometry of deep exploratory holes, com- 
bined geoelectric sections are compiled for all the main oil and gas- 
bearing regions of Azerbaijan. Based on the study of the specific 
features of the Mesocenosoic section, recommendations are given on 
the application of different modifications of electric exploration in 
different areas of Azerbaijan. 


46598 Applying petrophysical analogies to single out oil and gas 
reservoir types. Khairedinov, N.Sh.; Salimov, V.G. (Ufa Pet Inst, 
USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 8, 3-8(1977). (In 
Russian). 

Application of similarity methods makes it possible to reveal 
petrophysical analogs among oil and gas reservoirs. The groups thus 
singled out correspond to certain structural types of reservoirs with 
fairly definite ranges of variation of their physical features and 
similarity of petrophysical relations. This should make it possible to 
establish optical relations for each petrophysical group. 


46599 Chemical characteristics of stratal waters of buried uplifts 
of the Kyurdamir oil and gas-bearing region. Kerimov, A.A.; Gadzhi- 
zade, Z.S.; Efendieva, S.T. (Az SSR Inst of Pet and Chem im. M. 
Azizbekov, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 8, 9- 
13(1977). (In Russian). 

Considerable factual material on stratal waters of the buried 
uplifts of the central part of the Kura Depression (Kyurdamir oil and 
gas-bearing region) is analyzed. It is found that mineralization of 
waters decreases noticeably with stratigraphic depth; variations of 
types of stratal waters show a definite dependence on stratigraphic 
discrepancies; maximum concentration of ions is characteristic of the 
productive series and lower Cretaceous deposits; some signs of 
favorable conditions for the preservation of oil and gas deposits are 
discovered in deep strata in the north-western direction. 


46600 Character of distribution of fluids in the productive series 
of the Yuzhnaya deposit. Sultanov, B.I.; Dzhavadov, M.A. (Az SSR 
Inst of Pet and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., 
Neft Gaz; No. 9, 7-11(1977). (In Russian). 

Based on an interpretation of factual data of electric logging 
and hole testing, the character and regularities of distribution of 
fluids (oil, gas, condensate, water), as well as the extent of their 
saturation in horizons, suites, and individual elements of the structure 
of the productive series of the Yuzhnaya deposit is considered. This 
deposit is located in a southeastern uplift of the anticlinal zone, 
Darwin Bay--Arten Island--Gyurgyany-Sea, in the Caspian Sea. An 
increase in the content of hydrocarbons with stratigraphic depth is 
noted. 


46601 Problems of signal processing in nuclear magnetic logging 
(real detection device). Aliev, T.M.; Orlov, G.L.; Mityushin, E.M.; 
lof, V.M. (Az SSR Inst of Pet and Chem im. M. Azizbekov). Izv. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 9, 97-101(1977). (In Russian). 

An attempt is made to solve problems the purpose of which is 
to establish the expediencey of application of the existing real 
nuclear-magnetic logging apparatus in low-signal detection operat- 
ing conditions. Theoretical relations are presented for the determina- 
tion of the statistical characteristics of measurement results on the 
basis of which optimal values of parameters of the measurement 
device are obtained. The problem of selection of the optimization 
criterion depending on the character of the problems to be solved is 
investigated. Recommendations for the determination of the param- 
eters of the measurement device and measurement conditions are 
proposed. Based on a comparison of real and potentially attainable 
noise resistance indices, it is concluded that the application of the 
existing apparatus in the detection mode of operation is effective. 


46602 New method of determination of the critical Reynolds 
number in liquid filtration. Melikov, M.A. (Az SSR Inst of Pet and 
Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 
10, 49-52(1977). (In Russian). 

Conditions of liquid filtration are studied experimentally from 
the aspect of establishing a more precise boundary of violation of the 
linear Darcy law. Processing of the test results is carried out in 
accordance with pipe hydraulics expressions. In order to establish a 
dependence between the Reynolds number and the hydraulic resis- 
tance coefficient, a fundamentally new approach is used, i.e. the 
column diameter is used as the characteristic linear dimension. It is 
found that, irrespective of the granulometric rock composition, the 
diameter of the stratum model, and the physico-mechanical proper- 
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ties of the filtered liquid, the form of the dependence of $lambda$ on 
Re is in all cases identical and a break occurs only at a single point, 
Re* = 160. 


46603 Optimizatsiya razvedki neftyanykh mestorozhdenii. (Opti- 
mization of exploration for petroleum deposits). Frolov, E.F.; Bykov, 
N.E.; Egorov, R.A.; Fursov, A.Ya. Moscow; Izdatel’stvo Nedra 
(1976). 303p. 

An examination is made of methods for the quantitative 
evaluation of the degree to which oil deposits have been studied and 
the determination of their optimal exploration in connection with 
preparing those deposits for exploitation. The effectiveness of explo- 
ration from the viewpoint of operational design reliability is evaluat- 
ed on the basis of a quantitative evaluation of the quality of survey 
operations. The method of optimizing exploration offers the scientif- 
ic basis for organizing a system for supervising exploration in indi- 
vidual deposits. The book is recommended for engineering-technical 
personnel engaged in productive work in exploration, operational 
design and economics of the petroleum industry as well as for 
scientists at scientific-research and design institutes in related areas 
of specialization. 43 tables, 76 illustrations, 112 references. 


46604 Osnovnye zakonomernosti formirovaniya khimicheskogo 
sostava podzemnykh vod i poiskovye priznaki neftegazonosnosti. (Prin- 
cipal laws of the formation of the chemical composition of underground 
water and exploration signs of petroleum-gas content). Filatov, K.V. 
Moscow; Izdatel’stvo Nedra (1976). 304p. 

A study is made of the formation of a vertical zonality of the 
chemical composition of underground water, and the development 
of hydrochemical, gas and microbiological indices of petroleum and 
gas content. The basic laws governing the formation of the chemical 
and gas composition .of gravitational and interstitial waters are 
summarized on the basis of factual materials, and the genetic tie 
between those waters is established. A critical examination is made 
of approaches to solving the problem of the vertical hydrochemical 
zonality of underground water and an attempt is made to solve this 
problem on the basis of the gravitational concept. The book is 
intended for a broad spectrum of geologists, hydrogeologists and 
geochemists. 60 tables, 55 illustrations, 288 references. 


DRILLING AND PRODUCTION 
REFER ALSO TO CITATION(S) 46697, 48144, 48629 


46605 (SAN—1395-17) Pilot demonstration of enhanced oil re- 
covery by micellar polymer waterflooding: Phase B. Quarterly report, 
fourth quarter, 1977. Staub, H.L. (Long Beach, City of, Calif. 
(USA)). 20 Jan 1978. Contract EF-77-C-03-1395. 24p. Dep. NTIS, 
PC A02/MF AOl1. 

Progress in tests in the Wilmington Oil Field to demonstrate 
improved oil recovery processes is reported. The system design 
work being done under Phase B is continuing; however, systems 
work accomplished during this quarter has been minimal. Results of 
prior core floods run with the frozen sand-packs of cores from Well 
FT-1 were presented. Several sand-pack floods were run to compare 
performance of polymers being used in the mini-injectivity test with 
that of Dow 700. However, a comprehensive systems optimization 
program has been established which should provide the most cost- 
effective systems design for the pilot flood. Pressure fall-off obtained 
in Well FT-1 provided data adequate to establish a fairly reliable 
reservoir permeability. Facilities were completed for the mini-injec- 
tivity test. The drilling program commenced on December 23, 1977, 
when Well FT-2 was spudded-in. This program will continue until 
early May, 1978, when a total of ten wells, four injectors and six 
producers, will have been completed in the pilot area. Results of 
mineralogy studies in the Upper Terminal Zone of the Wilmington 
Field show that the grain size is 0.111 mm. The overall reservoir 
composition is 76.31% sand, 16.80% silt and 6.88% by weight clay. 
The sand is angular and poorly to very poorly sorted. The clay 
minerals present in the material less than 8 microns are vermiculite, 
vermiculite-montmorillonite mixed layer clay and chlorite. The clay 
of the Upper Terminal Hxa sub-zone has a high cation exchange 
capacity which will cause a significant but manageable polymer loss. 


46606 (UCID—17783) Environmental impact assessment: en- 
hanced oil recovery by micellar-polymer flood, Long Beach, California. 
O’Banion, K. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 26 Apr 1978. Contract W-7405- ENG-48. 28p. Dep. 
NTIS, PC A03/MF AOl1. 

The Department of Energy (DOE) has contracted with the 
city of Long Beach to share the cost of a field experiment in the 
micellar-polymer oil recovery process. The contract is 1 of 21 
awarded to oil producers by DOE to demonstrate various tech- 
niques of enhanced oil recovery (EOR). The goal of the EOR 
program is to develop a process or processes that can be employed 
in a variety of environments with predictable results, requisite condi- 
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tions for wide-scale industrial use. The experimental project is locat- 
ed in the Wilmington oil field in Long Beach Harbor. The project 
site is in an area intensively developed for industrial uses, largely 
maritime and oil-related. No significant impacts are expected from 
the project itself. However, because of toxicity of some chemicals 
used in the micellar-polymer process and because of local geologic 
conditions, the use of the process on a fieldwide scale may pose some 
risk of ground- and seawater contamination. No other potential 
impacts are identified with the project. 


46607 Apparatus for hydrocarbon recovery from earth strata. 
Haynes, C.A. US Patent 4,086,960. 2 May 1978. Filed date 25 Feb 
1976. 32p. 

Described is a combination structure adapted for use in a 
catalytic process for stimulaitng the recovery of hydrocarbons from 
porous and permeable hydrocarbon bearing strata in earth forma- 
tions utilizing at least one injection well and at least one production 
well both completed in said hydrocarbon bearing strata and a finely 
divided hydrocarbon cracking catalyst which is delivered by and 
through said structural combination of parts and elements to said 
strata by injection gas controlled at suitable pressure, temperature 
and O2 content to promote and advance in place catalytic cracking 
of hydrocarbons and catalyst regeneration within said strata to be 
produced by utilizing said combination structure or its equivalent. 


46608 Method of oil recovery employing enriched gas drive with 
control of evolved gas. Braden, W.B. Jr.; Agnew, G.H. (to Texaco 
Inc.). US Patent 4,086,961. 2 May 1978. Filed date 10 Jan 1977. 6p. 

A method for the recovery of hydrocarbons from a subterra- 
nean hydrocarbon-bearing reservoir by an enriched gas drive is 
described wherein lean gas, evolved from the miscible transition 
zone, is produced ahead of the miscible transition zone and reinject- 
ed behind the solvent injection point whereby excessive gas produc- 
tion is utilized and a drive agent miscible with the solvent is 
provided to displace the reservoir fluids through the reservoir to a 
production well from which they are produced. 


46609 Steam-channel-expanding steam form drive. Dilgren, R.E.; 
Hirasaki, G.J.; Hill, H.J.; Whitten, D.G. (to Shell Oil Co.). US 
Patent 4,086,964. 2 May 1978. Filed date 27 May 1977. 20p. 

In a viscous oil reservoir in which the stratification of the 
rock permeability is insufficient to confine steam within the most 
permeable strata, oil can be produced by forming and expanding a 
steam channel through which steam is flowed and oil is produced. 
Steam is injected and fluid is produced at rates causing a steam 
channel to be extended between locations that are horizontally 
separated. A foam-forming mixture of steam, noncondensable gas 
and surfactant is then injected into the steam channel to provide 
foam and a relatively high pressure gradient within the channel, 
without plugging the channel. A flow of steam-containing fluid 
through the steam channel is continued in a manner such that the 
magnitudes of the pressure gradient, the rate of oil production, and 
the rate of steam channel expansion exceed those which could be 
provided by steam alone. 10 claims, 6 figures. 


46610 Method and apparatus for gas induced production of liquid 
from wells. Chappell, W.L.; Cleveland, J.T.; Watts, J.D. US Patent 
4,087,207. 2 May 1978. Filed date 1 Mar 1976. 12p. 

The method includes establishing a liquid accumulation cham- 
ber being located downstream of a gas accumulation chamber and 
being in communication with the tubing string, while the gas accu- 
mulation chamber is in communication with the production forma- 
tion. Liquid from the production formation is produced by maintain- 
ing a condition of predetermined low flow of gas and liquid pro- 
duced from the production formation. The method includes accumu- 
lating a predetermined quantity of liquid within the liquid accumula- 
tion chamber during the predetermined low flow condition, while 
simultaneously accumulating a quantity of gas within the gas accu- 
mulation chamber. Upon accumulation of the predetermined volume 
of liquid within the Iquid from the accumulation chamber, a quantity 
of gas from the gas accumulation chamber is suddenly released into 
the liquid accumulation chamber, transporting a portion of the 
accumulated liquid from the accumulation chamber upwardly 
through the tubing string for production thereof. Suitable apparatus 
may include a flow control mechanism connected to the tubing 
string and cooperating with the tubing string to define the liquid 
accumulation chamber and the gas accumulation chamber. Movable 
orifice restrictor means may be connected to the flow control means 
and may be automatically moveable between a first position estab- 
lishing the condition of low flow and a second position establishing a 
condition of increased flow. The moveable orifice restrictor means 
may be movable to the first position thereof by the mass flow rate of 
the flowing production fluid medium and may be movable to the 
second position thereof by urging means in response to accumulation 
of the predetermined quantity of liquid within the liquid accumula- 
tion chamber. 
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46611 Bailer pumps for oil wells. Klaeger, J.H. Jr.; Klaeger, 
D.E.; Klaeger, R.A. US Patent 4,086,035. 25 Apr 1978. Filed date 18 
Mar 1977. 8p. 

A bailer pump has been designed for securing to a well head 
comprising an elongated stan pipe projecting upward from the well 
head supporting a motor driving a reel for cable through a drive 
train incorporating a magnetic brake, when the current to the motor 
is interrupted the magnetic brake is activated. A bailer is propelled 
into and out of the well in a repititious controlled manner. The 
electrical control mechanisms operate in conjunction with a pivot 
arm mounted at the top of the stan pipe on an axle. Pillow blocks 
retain the pivot arm in a tilting position. Tension or lack of tension 
on the cable passing over the top pulley causes a reciprocal tilting of 
the pivot arm and the pulley. The tilting arm contacts a micro switch 
which through time delay and relays start, stop, and reverse the 
electric motor operating the cable reel. The short delay in the well 
permits filling of the bailer and a long delay at the well head permits 
unloading of the bailer. The long delay is energized by the bailer 
striking a bailer stop contacting the top micro switch stopping the 
motor and activating the long delay. The unloading function is 
accomplished mechanically by the bailer contacting the bailer stop 
pulling an actuating rod which through a trough linkage tilts the 
unloading trough under the bailer striking a dart at the bottom of the 
bailer emptying the contents of the bailer into an oil receiver. 


46612 Results of oil and gas exploration and production in the 
capitalist and developing countries in 1976, Kalinko, M.K.; Popova, 
A.I. (All-Union Sci Res Min Inst, USSR). Geol. Nefti Gaza; No. 12, 
63-69(Dec 1977). (In Russian). 

In 1976 oil production in the capitalist and developing coun- 
tries amounted to 2,310 million t. There were 60 oil producing 
countries. Statistics on oil and gas output in 1974, 1975 and 1976 and 
on the proved reserves by countries and world regions are given. It 
is noted that the greatest number of discoveries are connected with 
offshore drillings. Hydrocarbon deposits continue to be discovered 
on land, too, in deep and complex strata mainly. 


46613 Enhanced oil-recovery techniques--state-of-the-art review. 
Gangoli, N.; Thodos, G. (Northwest Univ, Evanston, Ill). J. Can. 
Pet. Technol.; 16: No. 4, 13-20(Oct-Dec 1977). 

A comprehensive review of the different oil-recovery 
schemes is presented. These schemes are concerned with secondary 
and tertiary stages of crude oil recovery and deal with the basic 
techniques involving the use of solvent gas drive, alkaline, polymer 
surfactant and foam drives. In addition, thermal methods such as 
forward and reverse combustion schemes are discussed in addition to 
the soluble oil micellar method of recovery. The pros and cons and 
mechanisms of these schemes are presented. 19 refs. 


46614 Rate dependence of micellar emulsion displacement and 
anomalies due to x-ray shadowgraphy analysis. Soremi, A.; Bennion, 
D.W. (Univ of Calgary, Alberta). J. Can. Pet. Technol.; 16: No. 4, 38- 
45(Oct-Dec 1977). 

A study was undertaken to determine why there is a wide 
variation in reported breakthrough sweep efficiencies for miscible 
displacement, especially when X-ray shadowgraphy is used for the 
detection of breakthrough in $one quarter$ five-spot models. The 
breakthrough sweep efficiencies obtained by this method were com- 
pared to generally accepted values and found to be in good agree- 
ment. Size was not found to be a factor in this anomaly. In view of 
the non-Newtonian behavior of micellar emulsions, the influence of 
displacement rate on breakthrough sweep efficiency was also stud- 
ied. 10 refs. 


46615 Recovery of high-viscosity crudes by polymer flooding. 
Knight, B.L.; Rhudy, J.S. (Marathon Oil Co, Littleton, Colo). J. 
Can. Pet. Technol.; 16: No. 4, 46-56(Oct-Dec 1977). 
High-molecular-weight, water-soluble polyacrylamides were 
evaluated for use in the recovery of low-gravity crude oil by 
polymer flooding. Performance comparisons were made between a 
high-molecular-weight commercial polymer and two developmental 
materials higher in molecular weight than any commercial product. 
Sandpack floods using viscous (220 cp and 1140 cp) oils indicated 
that the highest-molecular-weight material was superior for oil re- 
covery by polymer flooding. Based on these data, improved recov- 
ery performance should be possible with the introduction of higher- 
molecular-weight products into the marketplace. 13 refs. 


46616 Ground cement-grade pozzolana as an additive to Portland 
cements for oil wells. Cerrone, M.; Colitti, A. (Ditta Mario Testa, 
Salone, Rome, Italy). Riv. Combust.; 31: No. 9, 289-291(Sep 1977). 
(In Italian). 

It is shown that the addition of pozzolana to muds for oil 
wells greatly increases the chemical resistance of the hardened muds 
to sulfates, imparts a noticeable resistance to the scouring action of 
pure water and to the corrosive action of brackish water, reduces in 
proportion to its use the quantity of cement employed and thus the 
aluminum content of the muds, and reduces the possibility of decan- 
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tation of the muds and thus contributes to maintaining volume 
stability of the muds after hardening. 4 refs. 


46617 Cruise 48 of the Glomar Challenger from Brest to Aber- 
deen. Rev. Inst. Fr. Pet. Ann. Combust. Liquides; 32: No. 4, 549- 
560(Jul-Aug 1977). (In French with English abstract). 

Cruise 48 by the Glomar Challenger took place in 1976, 
betwen Brest and Aberdeen, on the northern margin of the Bay of 
Biscay and the Rockall Bank. The seven drilling sites made, it is 
possible to compare the structure and the geological history of two 
different types of margins, both formed by rifting, one in an epicon- 
tinental sea and the other in a craton. The history of subsidence was 
determined. Black shales rich in organic matter of detrital origin 
were found in the Bay of Biscay. They may have been deposited 
either in deep water or on the continental shelf. Successful paleo- 
magnetism and heat flow measurements were made, along with well 
logging. 


46618 Calculation of the main technological indices of the process 
of high frequency electromagnetic heating of oil well bottom hole zone. 
Sayakhov, F.L.; Fatykhov, M.A.; Dyblenko, V.P.; Simkin, E.M. 
(Basch State Univ, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 
6, 23-26(1977). (In Russian). 

An attempt is made to calculate the main technological indi- 
ces (the heating zone etc.) of the heating-up of the bottom hole zone 
by the energy of powerful high frequency electromagnetic fields. An 
inhomogeneous thermal conductivity equation is solved for the case 
where a hypothetical spherical radiator of electromagnetic waves is 
situated in a productive stratum. 9 refs. 


46619 Effect of the liquid extraction rate on the oil extraction 
rate. Movmyga, G.T. (Groznyi Pet Inst im. M.D. Millionshchikov, 
USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 6, 27-30(1977). (In 
Russian). 

Results of a study of the oil and liquid extraction rates in 
different stages of production at 18 deposits of the Checheno-Ingush 
ASSR and Azerbaijan, exploited for long periods of time and ex- 
hausted, are presented. An analysis of the correlation between the 
liquid extraction rates and oil extraction rates during the main 
periods of exploitation is carried out and the effect of an excess of 
the liquid extraction rate over the oil extraction rate on the content 
of oil in the liquid extracted is shown. A relation between the liquid 
and oil extraction rates is established and it is concluded that it is 
necessary to control and limit the liquid extraction rate in the course 
of the main period of exploitation. 


46620 Vibration effect on oil well bottom hole zone in the case of 
multistratal deposits. Gadiev, S.M.; Lur’e, M.V.; Polyanskaya, L.V.; 
Akhundov, A.M.; Botvinnik, R.A. (Moscow Inst of Petrochem and 
Gas Ind im. I.M. Gubkin, USSR). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 6, 31-35(1977). (In Russian). 

Parameters of vibrators, capable of having an effective influ- 
ence on strata, are investigated. Formulas for the calculation of 
shock pressures are given. They may be used in devising measures 
for vibration treatment of multistratal deposits. 


46621 Analysis of the approximate method of calculation of 
stratum pressure. Dorokhov, Yu.O.; Svirchinkova, T.P. (Moscow 
Inst of Petrochem and Gas Ind, im. I.M. Gubkin, USSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 6, 37-41(1977). (In Russian). 

The character of the time-dependent variation of the correc- 
tion coefficient z is investigated and its values for a particular 
moment in time at different points of the stratum are determined. 
The z coefficient is determined as the ratio between the pressure 
drop in a stratum, calculated in accordance with V.N. 
Shchelkachev’s exact formulas reflecting the actual changes in stra- 
tum pressure, and the pressure drop calculated in accordance with 
the generally accepted approximate formulas for elastic conditions. 
The investigations show that one has to be careful when selecting 
the value of z for calculations, because the value of z and the 
character of its change in time depend on the correlation between 
the parameter of the oil-bearing and external zones of the stratum 
and are not the same for different stratum points. In general, time 
dependence is quite significant. 


46622 Problem of determination of the pressure loss of a visco- 
plastic liquid in unsteady motion over a cylindrical pipe. Kadirov, 
N.B.; Badalov, A.A.; Mirzoev, G.G. (Az SSR Polytech Inst im. Ch. 
Il'dryma). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 6, 71-76(1977). 
(In Russian). 

Unsteady motion of the drilling mud over a cylindrical pipe 
during the process of oil well drilling is considered. Equations of 
velocity and pressure distribution in the drilling mud stream during 
the operation of the double-acting mud pump are obtained. By using 
this equation, it is possible to determine the pressure losses at a given 
sector of the pipe at any moment in time. 


46623 Development and application of light-weight " filtroperlite” 
cement mortars to encase deep and extra deep wells. Yakovlev, V.A.; 
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Buchkovskii, V.S.; Vishnevskii, M.N. (Kiev State Univ im. T.G. 
Shevchenko, Ukr SSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 8, 
15-18(1977). (In Russian). 

Great practical importance of the “filtroperlite” powder as a 
lightening addition to cement mortar is noted. A characteristic of 
"filtroperlite” is given. Based on laboratory investigations and indus- 
trial application, it is concluded that “filtroperlite” may successfully 
be used as a heat resisting lightening addition to the plugging cement 
mortar suitable for cementing casings in deep and extra-deep wells 
with elevated bottom-hole pressures and temperature. 


46624 Investigation of the process of interaction between a novel 
varnish resin and plugging cement. Belov, V.P.; Belyaev, B.I.; Volost- 
nov, S.A.; Bakulin, R.A. (Kuibyshev Polytech Inst, USSR). Izy. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 8, 19-23(1977). (In Russian). 

A scheme of interaction between a novel varnish resin and 
cement is shown, some specific features and regularities of this 
process are determined, thus explaining the effective improvement of 
the structural and mechanical properties of the cement mortar and 
stone and indicating directions of search for new reagents. As a 
result of X-ray structural analysis, IR-spectrography, analytical and 
laboratory investigations, it is found that the physical and chemical 
interaction is accompanied by a topochemical reaction at the inter- 
face between solid phases in a dry mixture, by the recharging of 
cement particles, dissolution of the resin in the suspension and 
adsorption of its molecules on the cement. In this way a protective 
polymer film is formed. A chemical reaction also takes place which 
results in the formation of metalorganic compounds. 11 refs. 


46625 Steady transverse vibrations of turbodrill with limited 
engine capacity. Lebedev, N.F.; Pestrenina, I.V. (Per’m State Univ 
im. A.M. Gor’kii, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 
8, 24-27(1977). (In Russian). 

Deflections of the rotor and stator under forced turbodrill 
vibrations, taking into account rotor unbalance, dry friction in the 
bearings between the rotor and the stator, and the forces of viscous 
friction acting on the stator, given a limited engine capacity, are 
expanded into a series by natural forms of free vibrations of the same 
system without consideration of friction. A system of Lagrange 
equations is constructed. For the steady-state case, an equation of the 
capacity balance is obtained, nonlinear with regard to frequency. An 
example of solution of this equation for a particular turbodrill is 
given. 


46626 Tasks of diagnostics in programmed control of the direc- 
tion of drilling. Faradzhev, T.G.; Yagubov, N.I.; Agaev, S.G.; 
Agaev, F.E. (Az SSR Inst of Pet and Chem im. M. Azizbekov, 
USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 8, 29-33(1977). (In 
Russian). 

The problem of control of the direction of drilling is success- 
fully solved by the methods of technical diagnostics. They make it 
possible to compile discriminating algorithms and diagnostic reliabil- 
ity criteria. 


46627 Experimental installation for the investigation of devices 
reducing the harmful effect of free gas on operation of deep-well 
centrifugal pumps. Bil, O.M. (Ivano-Frankovskii Inst of Pet and Gas, 
USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 8, 35-38(1977). (In 
Russian). 

An experimental installation for the investigation of joint 
operation, on liquid and gas mixtures, of deep-well centrifugal 
pumps with devices reducing the harmful effects of free gas on their 
operation is considered. The possibility of recording the limits and 
character of vacillation of the output of pump stages, depending on 
the gas content in the mixture at the inlet, is envisaged. A device to 
measure the torque at the pump shaft is described. The design of the 
installation permits investigation of the efficacy of different protec- 
tive devices for different content of gas in the mixture, the structure 
of flow of the mixture at the pump inlet grid, and the process of gas 
separation in the space outside the pipe. 


46628 Optimization of the operation of deep pump wells by the 
evolutionary planning method. Aliev, S.M. (Az SSR Inst of Pet and 
Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 
8, 39-41(1977). (In Russian). 

An active experiment method--evolutionary planning--is used 
to optimize the operation of deep pump wells. The data collected in 
an active experiment according to a mathematically justified plan, 
which takes into account the aims of the experiment and the methods 
of processing of its results, are of great importance. It is particularly 
important that the number of active experiments decreases in com- 
parison with traditional methods by a factor of 2-10, while the 
reliability of data does not decline, and in a number of cases even 
improves. 


46629 Problem of the theory of gas lift (zero conditions). Brin, 
E.S.; Sinaiskii, E.G. (Moscow Inst of Petrochem and Gas Ind im. 
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I.M. Gubkin, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 8, 54- 
58(1977). (In Russian). 

The equilibrium of a gas and liquid mixture in a vertical tube 
under the effect of a set pressure drop and a set volume of gas 
discharge at the base of the tube is considered. A relation of 
dependence of the mixture column height on the dispersed state of 
the mixture is obtained. 


46630 Determination of pressure losses in the circulation system 
of a gas-and-sand-jet perforating installation. Karpov, A.I. (Stavropol 
Polytech Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 8, 
73-78(1977). (In Russian). 

A new and economically more convenient method of well 
perforation and opening-up of a stratum is described. It consists in 
perforating holes in the well casing and cement stone by gas jets 
containing abrasive material, such as quartz sand. Formulas are 
proposed for the determination of hydraulic pressure losses during 
pneumatic transportation of the gas suspension along the pipes of the 
installation. The values of the resistance coefficients making part of 
these formulas are experimentally determined. Recommendations on 
the selection of the diameter of the string of pumping and compres- 
sor pipes and on the determination of the minimum necessary 
pressures, gas consumption, and abrasive material consumption to 
implement well performation are presented. 14 refs. 


46631 Hydraulic resistance of pump and compressor pipes with 
polymer coating. Karaev, M.A.; Mamedova, T.G.; Mamedov, A.K.; 
Rustam-Zade, M.A. (Az SSR Inst of Pet and Chem im. M. Azizbe- 
kov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 8, 79-83(1977). (In 
Russian). 

Empirical formulas are presented for the determination of the 
coefficient of hydraulic resistance. They are obtained on the basis of 
experimental data for ordinary 2.5 in. pump and compressor pipes 
the inner surface of which is coated with a polymer film. The 
relative error of the calculation results according to these formulas is 
A=0.05. The formulas are recommended for the subquadratic region 
of resistance. 


46632 Starting conditions of immersible electric drives with thyr- 
istor-transformer voltage regulator. Rus Ryskin, L.L.; Iskenderov, 
R.A. (Az SSR Inst of Pet and Chem im. M. Azizbekov). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 8, 93-99(1977). (In Russian). 

A power supply system for immersible electric drives is 
considered. Supply network resistance ratios at which application of 
thyristor-transformer voltage regulators (TTVR) is expedient are 
found. Switching voltage multiples for different conditions of oper- 
ation of immersible motors are calculated. Transient starting condi- 
tions of an immersible single-phase capacitor drive of a centrifugal 
pump operating with TTVR are investigated. An analysis of the 
starting conditions and a method of formation of shockless condi- 
tions of a forced motor startup are presented. 


46633 Investigation of the working capacity of the structure of 
the hinged joint of a swivel head with rocker arm of a pumping jack. 
Aliverdizade, K.S.; Verdiev, T.M.; Musaev, S.A. (Az SSR Inst of 
Pet and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 8, 100-104(1977). (In Russian). 

The hinged joint between the swivel head and the rocker arm 
is investigated theoretically with the aim of creating a reliable 
design. A formula is given for the determination of the magnitude of 
the maximum specific pressure on the contacting surfaces of the pin 
and the insert. It is proved that by modifying the pliability of the pin, 
it is possible to ensure reliable operation of this joint. An analytical 
relation between the geometrical dimensions of the pin, the gap 
between the insert and the pin, and the force acting on the rocker 
arm head is also determined. 


46634 Investigation of the dynamics of the hydraulic lifting gear 
of a drilling rig for continuous round trips. Ashavskii, A.M.; Vol'pert, 
A.Ya.; Polyushkin, A.A.; Sheinbaum, V.A. (Moscow Inst of Petro- 
chem and Gas Ind im. I.M. Gubkin, USSR). Jzv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 8, 105-112(1977). (In Russian). 

The dynamics of the hydraulic lifting mechanism of a funda- 
mentally new hydraulic drilling rig for continuous round trips is 
investigated. Design diagrams and mathematical models of axial- 
piston pumps of controlled capacity, used in the drive unit, and of an 
actuator comprising two hydraulic jacks and connecting lines, as 
well as cyclograms of motion of the hydraulic jacks are presented. 
They have been obtained from the solution of a developed math- 
ematical model on a computer. The main dynamic processes are 
analyzed and the ways to lower dynamic loads in the hydraulic 
system of the continuous round trip drilling rig are analyzed. 


46635 Investigation of the process of structure formation of 
dispersions of kaolinitic clays in the presence of polyelectrolyte K-4. 
Atakuzieva, Kh.A.; Akhmedov, K.S.; Sataev, I.K. (Tashkent Poly- 
tech Inst, Uzb SSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 9, 13- 
15(1977). (In Russian). 
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Some rheological properties of kaolinite suspensions are stud- 
ied. It is found that for a below-critical concentration, in the case of 
interaction with the polymer K-4, three varieties of structure forma- 
tion (aggregation, peptization, and stabilization) of clayey particles 
are possible. 


46636 Method of accounting for resistance forces in solving some 
problems of drilling deflected directed wells. Izmailov, T.Z.; Rasulov, 
A.S. (Az SSR Inst of Pet and Chem im. M. Azizbekov). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 9, 16-20(1977). (In Russian). 

A method of determination of the drill pipe twist angle 
depending on the reactive moment, taking into account the effect of 
the axial load, is explained. A block diagram is presented, with the 
aid of which a program is compiled for the determination of the 
angle of twist of the string of pipes and of the angle of turn of the 
rotor table. 


46637 Investigation of the effect of drilling muds on reservoir 
properties of fissured rocks uncovered by drilling. Akhmedov, Z.M.; 
Khalikov, Z.A.; Gukasyan, A.A. (Az SSR Inst of Pet and Chem im. 
M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 9, 21- 
24(1977). (In Russian). 

In order to study the effect of penetration of the drilling mud 
on the reservoir properties of a fissured medium, experimental 
investigation are conducted by means of a UIPK-1M setup. Models 
of cracks in carbonate rock cores with the angle of opening of 0.2- 
0.5 mm, the width of 30 mm, and the length of 1000 mm, are studied. 


46638 Modeling the dynamic effect on a stratum. Gadiev, S.M.; 
Gimatudinov, Sh.K.; Konenkov, K.S.; Kuz'michev, Yu.A. (Moscow 
Inst of Petrochem and Gas Ind im. I.M. Gubkin, USSR). Jzv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 9, 15-29(1977). (In Russian). 

Results of studies and testing of a method of modeling the 
process of vibration effects on a stratum are presented. The setup 
permits investigation of the effect of various vibration modes on 
different modifications of the process of fluid filtration in a porous 
medium. It reproduces pressure waves similar by their characteris- 
tics with the waves generated in real conditions by hydraulic vibra- 
tion devices. It is found that pressure fluctuations contribute to a 
considerable intensification of the processes of capillary replacement 
of oil by water in a porous medium and improve the final coefficient 
of capillary substitution. 


46639 Rheological properties of the viscoelastic separator used in 
cementing oil and gas wells. Khabakhpasheva, E.M.; Gurbanov, R.S.; 
Popov, V.I.; Bakhtiyarov, S.I. (Az SSR Inst of Pet and Chem im. M. 
Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 9, 30-32(1977). 
(In Russian). 

Viscoelastic properties (the magnitude of reversible elastic 
deformation, characteristic time of relaxation) of the viscoelastic 
separator used in cementing oil and gas wells, the dependence of 
these properties on temperature, the aqueous solution of polyacryla- 
mide and formaldehyde-resorcin resin FR-12 content, are investigat- 
ed. 


46640 Effect of variation of drilling mud rheological characteris- 
tics on round trip hydrodynamics. Gurbanov, R.S.; Rustamov, K.E.; 
Talybov, R.B. (Az SSR Inst of Pet and Chem im. M. Azizbekov). 
Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 10, 39-42(1977). (In Rus- 
sian). 

It is found that introduction of some polymer additives to 
drilling muds results in a considerable reduction of the hydrodyna- 
mic pressure at the bottom hole face during the round trip. The most 
acceptable of the additives considered is said to be SG(0.05%). 
Numerical calculations are made and appropriate conclusions are 
drawn. 


46641 Problem of evaluation of filtration properties of fissured 
reservoirs, Sedykh, L.G. (Kazan’ State Univ, USSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 10, 43-45(1977). (In Russian). 

It is proposed to describe the “pattern” of fissured reservoirs 
by a finite net. It is not difficult to find the transmissive capacity of 
such a net by means of the Ford and Fulkerson’s algorithm. The 
value thus obtained, referred to the dimensions of the sample of a 
reservoir, may be utilized to make a judgment about the filtration 
properties of the fissured rocks. 


46642 Possibility of predicting stratal pressure by using data on 
the natural functioning of wells. Davydov, O.I. (Az SSR Inst of Pet 
and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; 
No. 10, 46-48(1977). (In Russian). 

Experiments carried out with the purpose of investigating the 
possibilities of forecasting stratum pressure according to the data on 
normal well production are described. Results of the experiments are 
processed by a method based on the use of the Wiener-Hopf equa- 
tion. Prediction results show that the proposed method permits 
evaluation of the stratal pressure with an accuracy that is adequate 
for practical purposes. 
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46643 Unsteady filtration of a liquid in a system of imperfect 
wells in strata separated by a low-permeability layer. Dunyamalyiev, 
M.A.; Masimov, F.A. (Az SSR Polytech Inst im. Ch. Il’dryma). Izv. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 10, 53-56(1977). (In Russian). 

The problem of interference of wells imperfect from the point 
of view of stratum drilling-in, is solved. These wells partially drain a 
belt-shaped double-stratum deposit where the strata are connected 
by an intermediate layer and are tapped by an arbitrary number of 
wells. The distribution of pressure in the strata is found by means of 
finite transformations. An example of calculation is considered and 
practical conclusions are drawn. 


46644 Diagnostics of the conditions of depletion of deposits with 
viscoelastic petroleum types. Ametov, I.M.; Akhmedov, K.A. (Ukh- 
tinsk Ind Inst, USSR). Jzv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 10, 
60(1977). (In Russian). 

The possibility of diagnosing the properties of a system by the 
characteristics of the initial sector of the deposit depletion curve is 
demonstrated. Depletion curves of three models (with the permeabil- 
ity of 10 darcy each) of a deposit, containing three different fluids, 
are analyzed 


46645 Strength of oval and variable-thickness casings. Khodo- 
sova, A.D.; Mataev, G.A.; Malachikhanov, T.B. (Dagestan Polytech 
Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 10, 99- 
104(1977). (In Russian). 

A solution is found for the Lame problem of evaluation of the 
strength of casing pipes with regard to internal and external pressure 
by the trivial parameter method in the first approximation allowing 
for their ovality and variable thickness. The investigation is based on 
the model of an imperfect pipe proposed by S.P. Timoshenko--L.M. 
Kachanov and G.M. Sarkisov. This also permits evaluation of the 
separate and joint effect of ovality and differences in wall thickness 
of casings on their strength. If a pipe is subjected only to internal or 
only to external pressure, particular cases can easily be obtained 
from the general solution. 15 refs. 


46646 Calculation of internal deburring machine with high-speed 
reciprocating penumatic drive. Boretskii, V.G. (lvanovo-Frankovsk 
Inst of Pet and Gas, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; 
No. 10, 105-111(1977). (In Russian). 

Schematic diagram of an internal pipe weld deburring impact- 
action machine is described and a method of analytical determination 
of its principal parameters is presented. Industrial tests of a natural- 
size model of the internal deburring machine confirm that the 
calculation method is correct and that the relations obtained for the 
principal parameters are reliable. 


46647 Offshore contractors and equipment directory. 9th edition. 
Tulsa, OK; Petroleum Publishing Co. (1977). 383p. $35.00. 

This directory on offshore petroleum industry covers five 
types of firms: offshore drilling contractors and rig owners, con- 
struction-equipment contractors, geophysical (seismic) companies, 
diving contractors, and transportation companies. 


46648 Dinamika dobychi nefti iz zalezhei. (Dynamics of the 
recovery of petroleum from deposits). Ivanova, M.M. Moscow; 
Izdatel’stvo Nedra (1976). 247p. 

A summary is given of experience in the development of 
petroleum deposits in various USSR regions which are in the final 
stage of water displacement of petroleum. A comparative stage-wise 
analysis of those deposits has been made with respect to the dynam- 
ics of petroleum recovery, fluid sampling, product irrigation and 
other basic developmental factors. Tendencies toward changes in 
these developmental factors, common to all deposits, have been 
identified as well as tendencies that are characteristic of deposits 
with nearly identical geological-physical features. Deposits with 
variable features are identified which are distinguished by the dy- 
namics of the basic operational factors. Certain recommendations are 
made with respect to the selection of recovery systems using irriga- 
tion under various geological conditions. The book is intended for 
engineering-technical personnel in the petroleum industry and will 
be useful also to students in petroleum departments and higher 
institutions of learning. 50 tables, 45 illustrations, 85 references. 
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46649 (DOE/RA—0005) Trends in desulfurization capabilities, 
processing technologies, and the availability of crude oils: U.S. refiner- 


ies; Caribbean “exporting” refineries. Peer, E.L.; Marsik, F.V. (De- 
Semana of Energy, Washington, D.C. (USA). Office of Oil and Gas 

— Applications). Dec 1977. 177p. Dep. NTIS, PC A09/MF 
AOl 


ERA VOL. 3, NO. 20 


A review of all U.S. refineries and their downstream equip- 
ment has led to the conclusion that slightly more than 40 percent of 
the existing capacity can handle some sour crude of one type or 
another. For various reasons, this cannot be an exactly defined 
number, nor does it coincide with the percent of hydroprocessing 
equipment in relation to crude capacity. A few refineries have 
hydrotreating facilities and yet only have sweet crude capability. A 
few refiners may only have capability to handle sour crudes in the 
lower sulfur ranges, say 0.5 to 1.0 percent, due to emissions problems 
or other limitations. These are limitations which can be overcome by 
investments. Still others would face problems in their product output 
pattern due to low gravity of some sour crudes. Catalytic hydropro- 
cessing (hydrocracking, hydrorefining, and hydrotreating) removes 
sulfur from refinery streams so that the total amount of sulfur in the 
products and residues is less than that in the crude oil feedstock. For 
this reason, changes in hydroprocessing capacity are used to express 
the changing capabilities of refiners to process sour crudes. On the 
other hand, thermal processes (vacuum distillation, visbreaking, and 
coking), segregate most of the sulfur contained in the refinery 
feedstocks into residual fractions, allowing the production of low 
sulfur containing products, but the total amount of sulfur in the 
products and in the residual fractions is essentially the same as that in 
the crude oil feedstocks. In this regard, thermal processes are limited 
in their ability to produce low-sulfur products. 


46650 Desulfurization and hydroconversion of residua with alka- 
line earth metal compounds and hydrogen. Baird, W.C. Jr.; Bearden, 
R. Jr. (to Exxon Research and Engineering Co.). US Patent 
4,087,348. 2 May 1978. Filed date 18 Oct 1976. 10p. 

Sulfur-containing petroleum oil feedstocks which include 
heavy hydrocarbon constituents undergo simultaneous desulfuriza- 
tion and hydroconversion by contacting such feedstocks with alka- 
line earth metal hydrides or alkaline earth metal oxides, particularly 
barium hydride or barium oxide, in the presence of hydrogen, and at 
elevated temperatures. The mixtures of reaction products resulting 
from the above procedure can be separated to give a petroleum oil 
product which has been substantially desulfurized and demetallized 
and significantly upgraded as demonstrated by reduced Conradson 
carbon content, and increased API gravity and which includes 
alkaline earth metal sulfide salts from which the alkaline earth metal 
hydrides or oxides may be regenerated. 


46651 Hydroconversion and desulfurization process. Baird, W.C. 
Jr. (to Exxon Research and Engineering Co.). US Patent 4,087,349. 2 
May 1978. Filed date 27 Jun 1977. 4p. 

Sulfur-containing heavy hydrocarbonaceous oil feeds are si- 
mulataneously hydroconverted and desulfurized by reaction of the 
feed with an alkali metal alkoxide in the presence of added hydrogen 
at elevated temperatures. 


46652 Apparatus for fluidized catalytic cracking. MacLean, J.P.; 
Strickland, J.C. (to Texaco Inc.). US Patent 4,086,064. 25 Apr 1978. 
Filed date 6 Dec 1976. 6p. 

In a fluidized catalytic cracking unit, a riser discharge head 
for discharging catalyst and hydrocarbon vapor from a riser conduit 
substantially vertically downward into a vertical reaction vessel is 
designed such that erosion of the discharge head and the reaction 
walls is avoided. 


46653 Method for the thermal cracking of heavy hydrocarbon. 
Endo, T.; Sumida, Y.; Kawahara, T.; Ohtake, M.; Motokawa, S.; 
Nagayama, K.; Shigeta, M.; Hozuma, H.; Tomizawa, M.; Kikuchi, 
H. (to Kureha Chiyoda Chemical Engineering and Construction Co., 
Ltd.). US Patent 4,085,034. 18 Apr 1978. Priority date 14 Oct 1975, 
Japan. 6p. 

In a process for the thermal cracking of a heavy hydrocarbon 
in a cylindrical reactor, a portion of the content material in the 
reactor is taken out and injected back into the reactor according to a 
specific procedure to form a “wet wall” or liquid curtain on the 
inner peripheral wall of the reactor, thereby preventing coking in 
the reactor. 


46654 Hydrogenation process using noble metal catalysts promot- 
ed by liquid fluorine containing acids. Wristers, J. (to Exxon Research 
and Engineering Co.). US Patent 4,085,035. 18 Apr 1978. Filed date 
7 Dec 1976. 10p. 

A process for the hydrogenation of unsaturated hydrocarbon 
fractions is described which comprises dissolving said unsaturated 
hydrocarbon fraction in a liquid acid system, said liquid acid system 
being selected from the group consisting of liquid HF, other liquid 
Bronsted acid containing fluorine, fluorine containing Friedel-Crafts 
catalyst (such as BF3, TaFs) in liquid HF or other liquid fluorine 
containing Bronsted acid and contacting the resulting solution with a 
catalyst selected from the group consisting of the elemental oxide 
and sulfide forms of platinum and iridium and the elemental and 
oxide forms of palladium promoted with a liquid acid system said 
liquid acid system being selected from the group consisting of liquid 
fluorine containing Bronsted acid and fluorine containing Friedel- 





OCTOBER 31, 1978 


Crafts catalyst in liquid fluorine containing Bronsted acid in a 
pressurized hydrogen atmosphere at a temperature sufficient to 
facilitate the reaction and avoid hydrocracking. Hydrogenation 
using a liquid fluorine containing Bronsted acid promoted palladium 
system as catalyst has been found to be from 10 to 144 times more 
active than palladium by itself. Hydrogenation using palladium pro- 
moted by using a Friedel-Crafts catalyst containing fluorine in 
conjunction with a liquid fluorine containing Bronsted acid demon- 
strates an activity increase on the order of 3500 times. Using plati- 
num or iridium promoted as described above results in a hydrogena- 
tion process which is tolerant to sulfur and therefore one highly 
attractive when dealing with heavy ends, resid, coal liquids or other 
high sulfur, difficult to process hydrocarbon feedstreams. In the 
practice of the instant process, the liquid acid promoted platinum, 
palladium and iridium catalyst material may be supported on any 
material resistant to acid, carbon, charcoal, Teflon, 
(polytetrafluoroethylene) etc., meeting this requirement. 


46655 Desulfurization of residual petroleum oils and catalysts 
therefor. Mickelson, G.A. (to Union Oil Co. of California). US 
Patent 4,083,808. 11 Apr 1978. Filed date 4 Oct 1976. 10p. 

Residual oils comprising asphaltenes, metal compounds, and 
refractory sulfur compounds are hydrodesulfurized by contact with 
a unique type of cobalt-molybdenum-alumina catalyst characterized 
by certain critical physical properties of surface area, pore volume, 
pore size distribution, and by a specific type of active surface area, 
all resulting from a final calcining step carried out at temperatures 
between about 1250 and 1400°F for a sufficient time to give a pore 
size distribution such that at least about 40% of the total pore 
volume is in pores in the 75 to 100 angstrom diameter range. 


46656 Oil refinery process plants. II. Refinery process units and 
material selection. Turnell, A.J. (Foster Wheeler Ltd, Reading, 
Berks, Engl). Met. Constr.; 9: No. 12, 552-553, 556-557, 559(Dec 
1977). 

Oil-refinery structures such as heaters, fractionators and heat 
exchangers are subjected to very severe operating conditions, in- 
cluding high temperatures and pressures, and corrosive media, such 
as hydrogen sulfide, sulfur and hydrogen. In selection of materials, 
design and fabrication, therefore, careful consideration must be given 
to these factors, so that current regulations are satisfied. Suitable 
steels for vessels and piping are discussed. Hardenability of ferritic 
steels is discussed with reference to the dangers of cracking, particu- 
larly when welding thick sections of steel with a high carbon 
equivalent. Suggested precautions are outlined to prevent this. 


46657 Combination process for producing high quality metallurgi- 
cal coke. Stolfa, F. (to UOP Inc.). US Patent 4,058,451. 15 Nov 1977. 
Filed date 23 Aug 1976. 4p. 

A process for producing high quality metallurgical coke from 
hydrocarbonaceous charge stock containing coke precursors which 
comprises: (a) admixing said hydrocarbonaceous charge with a here- 
inafter described hydrocarbonaceous recycle stream; (b) introducing 
the resulting admixture into a coking zone maintained at coking 
conditions to produce coke and a hydrocarbonaceous effluent 
having a reduced level of coke precursors; (c) introducing at least a 
portion of said hydrocarbonaceous_ effluent into a 
hydrodesulfurization zone maintained at hydrodesulfurization condi- 
tions; (d) recycling at least a portion of the resultant desulfurized 
hydrocarbon of step (c) to step (a) as said hydrocarbonaceous 
recycle stream. 


46658 Use of computer in the evaluation of distillation-column 
performance. Car, G.; Zivkovic, A.; Dezulovic, A. Nafta (Zagreb); 
27: No. 11, 692-703(Nov 1977). (In Serbo-Croatian). 

In the D-1 distillation column of the dewaxing plant at the 
INA Rijeka refinery, MIBK (methyl isobutyl ketone) solvent separa- 
tion from the oil phase was not satisfactory. The authors describe 
how this problem was solved with the help of a mathematical model 
based on a computer program. Some differences found to exist in the 
product purity indicated that the efficiency of the column’s ceilings 
was smaller than the theoretical, expected efficiency. 6 refs. 


46659 Execution of the Petrosar project. Robson, R.D. 
(Lummus Co of Can Ltd, Corrunna, Ont). Energy Process. /Can.; 70: 
No. 2, 22-27(Nov-Dec 1977). 

Planning and execution of the $400 million plus Petrosar 
project, which combines refinery and petrochemical facilities, are 
described here. Petrosar’s new plant facilities occupy over 400 acres 
of land in Sarnia, Ontario. The main process units are a 170,000-bsd 
crude refining unit; a 1-billion- -lb/yr (ethylene) olefins unit supplied 
with naphtha from the crude unit; a pyrolysis gasoline hydrotreating 
unit to process the C-5 to C-9 fraction from the ethylene unit as feed 
for aromatic extraction; an aromatics extraction unit; and benzene 
clay treating and fractionating units. 


46660 Optimum structure of refining in Belgium. Jomaux, F.; 
Babusiaux, D.; Valais, M. (Fac Univ Cathol de Mons, Belg). Rev. 
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Inst. Fr. Pet. Ann. Combust. Liquides; 32: No. 4, 647-664(Jul-Aug 
1977). (In French). 

This article reviews the methods and results obtained during a 
survey of the organization of the refining industry in Belgium. The 
aim was to determine major guidelines for the long-term capacity 
expansion of refinery processing facilities in order to meet the 
country’s demand for petroleum products at lowest possible cost. 
Differential scenarios for this demand, as well as different crude-oil 
supply hypotheses are analyzed. The survey is based on the linear 
refining model developed by IF. 


46661 Catalytic cracking of heavy feedstock on zeolite-containing 
catalyst. Samoilova, N.N.; Agafonov, A.V.; Soskind, D.M.; 
Bogel’fer, N.M.; Pervushina, M.N.; Khots, M.S. Chem. Technol. 
Fuels Oils (USSR) (Engl. Transl); 13: No. 7/8, 463-467(Jul-Aug 
1977). 

In recent years, a considerable number of zeolite-containing 
cracking catalysts have been proposed, typically having very high 
selectivity and activity. In this paper, the authors present results 
from an investigation of the catalytic cracking of a vacuum gas oil 
from Romashkino crude on one of the promising specimens of 
microbead zeolite-containing catalysts synthesized at VNII NP [All- 
Union Scientific-Research Institute for Petroleum Processing]. 
Three factors were examined in terms of effects on the kinetic 
indices of the process: temperature, feedstock mass velocity, and 
catalyst/feedstock ratio. Experimental data are tabulated, plotted 
and discussed. It is shown that, when the temperature is increased 
while the total conversion is held constant, the quantity of gaseous 
products increases, mainly through an increase in the amount of dry 
gas; the yield of butylene increases, with a practically constant yield 
of butanes and a constant ratio of isobutane to n-butane. The yield of 
naphtha (C;-195°C cut) decreases; the content of aromatic and 
unsaturated hydrocarbons in the naphtha increases, and the octane 
number increases. The yield of light gas oil changes only slightly, 
and the coke yield drops off. 


46662 Hydrocracking crude oil in a fluidized bed of microbead 
catalyst. Katsobashvili, Ya.R.; Sidorova, N.V. (Inst of Petrochem 
Synth, Acad of Sci of the USSR). Chem. Technol. Fuels Oils (USSR) 
(Engl. Transl.); 13: No. 7/8, 468-470(Jul-Aug 1977). 

It was shown that the hydrocracking of crude oil over 
alumina/molybdenum catalyst proceeds in the kinetic region only if 
the granules are smaller than 0.3 mm. Hence, in the interest of full 
utilization of the internal surface of the catalyst, finely dispersed 
(microbead) catalysts are the most desirable. The use of such cata- 
lysts becomes feasible through fluid-bed catalyst technology. More 
recently, systems were proposed with a three-phase fluidized bed 
under a pressure of 140-210 kgf/cm’, which (in comparison with the 
fixed-bed process) gave isothermal conditions, eliminated layer-by- 
layer (top-bed) coking of the catalyst, prevented the buildup of 
hydraulic resistance of the bed, simplified the system of continuous 
makeup of fresh catalyst and withdrawal of spent catalyst, etc. This 
paper presents results of a laboratory study of crude hydrocracking 
in a fluidized bed unit at a temperature of 460-465°C under a 
pressure of 30 kgf/cm’, on a microbead alumina/nickel/molybde- 
num catalyst with a grain size of 0.05-0.15 mm. The catalyst was 
prepared by spray-drying in a large pilot-plant unit. The reported 
studies have shown that the hydrocracking of crude oil under a 
pressure of 30 kgf/cm? in a fluidized bed of microbead catalyst 
makes it possible to maximize the yields of engine fuels and low- 
sulfur residual boiler fuels. For example, Tuimazy crude oil can be 
hydrocracked to produce from 17% to 38% by weight (on crude) of 
a residual stock distilling above 300°C, with a sulfur content of 0.5- 
0.6%. 12 refs. 


46663 Stability of nickel/chromium catalyst in hydrogenation of 
aromatic hydrocarbons present in hydrotreated and nonhydrotreated 
liquid paraffins, Ermidzina, G.A.; Rogovskaya, N.Kh.; Kupriyanov, 
V.A.; Khadziev, S.N.; Engel, N.V. (Groznyi Pet "Sci-Res Inst, 
USSR). Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 13: No. 7/ 
8, 485-486(Jul-Aug 1977). 

It is known that the activity of nickel/chromium catalyst is 
affected by various poisons, including sulfur compounds. Hence, it is 
recommended that feedstocks should be hydrotreated prior to hy- 
drogenation. In this article the authors present a comparative evalua- 
tion of the hydrogenating activity of a nickel/chromium catalyst 
during prolonged operation on a hydrotreated or nonhydrotreated 
liquid paraffin as the feedstock. The liquid paraffin used in this work 
was obtained by urea dewaxing (deparaffinization). The hydrotreat- 
ing operation was performed in a pilot unit, circulating a hydrogen- 
rich gas (95% hydrogen) in the presence of an active alumina/ 
cobalt/molybdenum hydrodesulfurizing catalyst. The operating sta- 
bility of the catalyst was determined at a temperature of 280°C, 
space velocity of 0.5 h”', pressure of 50 kgf/cm’, and hydrogen/ 
feedstock ratio of 1000 liters/liter. The results show that, when 
operating on nonhydrotreated feedstock, the degree of hydrogena- 
tion of the aromatic hydrocarbons in the liquid paraffin was 82-84% 
in the first hours of the test but dropped off sharply as the test 
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continued, arriving at a level of 42.5% after only 78 h of test. It is 
concluded that ape hydrotreating of liquid paraffins ensures 
the retention of a high level of hydrogenating activity of nickel/ 


chromium catalyst, with stable operation for at least 2000 h. 2 refs. 


46664 Possible designs for rotary apparatus for vacuum distilla- 
tion. Koren, R.V. yo Polytech Inst, USSR). Chem. Technol. 
Fuels Oils (USSR) (Eng 
1977). 


Transl.); 13: No. 7/8, 510-514(Jul-Aug 


The quality of petrochemical products is determined to a 
large degree by the purity of the original feedstocks, monomers, and 
intermediates, and also by the quality of purification or treating of 
the end products. One of the most employed methods to achieve this 
goal is distillation combined with fractionation. However, the limit- 
ed thermal stability of many petrochemical products, along with the 
unacceptability of any decomposition of the mixture being separated 
when it is being heated, is more and more frequently requiring the 
use of vacuum. Of most interest in vacuum distillation practice is the 
range of pressures from 1 to 760 mm Hg; the range from 1 to 30 mm 
Hg introduces the most complications in mechanical and process 
design. The development and growth of vacuum distillation have 
required the development of specially designed equipment, since 
traditional column designs with stationary contact devices (CD) 
have proved unsuitable in many cases. This paper discusses the 
design improvement of imported vacuum rotary distillation units for 
purifying various petrochemical and petroleum products. Design 
details of improved distillation units are given and their operation 
techniques are described in some detail. 12 refs. 


46665 Electrical conductivity and catalytic properties of alumi- 
num chloride/hydrocarbon complex in isobutylene polymerization. Tu- 
gushev, R.Sh.; Zhukova, Z.V.; Filippov, F.I.; Sarycheva, L. Chem. 
Technol. Fuels Oils (USSR) (Engl. Transl.); 13: No. 7/8, 550-552(Jul- 
Aug 1977). 

Anhydrous aluminum chloride is widely used as a catalyst in 
the low-temperature polymerization of isobutylene. Its use in the 
powdered form involves certain difficulties, primarily in the poor 
accuracy of dosage and insufficiently uniform dispersion of this 
catalyst in the reaction zone. At the Novo-Groznyi Petroleum 
Refinery a liquid complex of powdered aluminum chloride with a 
petroleum fraction has been used successfully in isobutylene poly- 
merization. The polymerization over this complex is ionic in charac- 
ter. It is known that catalysts for ionic polymerization, being hetero- 
polar substances, have electrical conductivities that are dependent on 
the nature of the material. The conductivity can be used as a 
characteristic of catalyst activity. Experimental data are presented in 
three curves and one table. It is demonstrated that the maximum in 
conductivity of the solution of complex (50% concentration) corre- 
sponds to a maximum activity in isobutylene polymerization, i.e., 
84.5% PIB. The lack of any perceptible dependence of the conduc- 
tivity or activity of the complex catalyst on the aluminum chloride 
content of the complex demonstrates the complexity of the chemical 
structure of this material. 4 refs. 


46666 Influence of calcining temperature on yield of volatiles in 
grade knps coke. Glagoleva, O.F.; Smidovich, E.V.; Rabinovich, 
I.S.; Kislik, L.A. Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 
15: No. 7/8, 569-571(Jul-Aug 1977). 

Industrial coke, KNPS grade, is produced with an average 
yield of volatiles of 3.5%. This is well within the limit required by 
the GOST standard, i.e., 7% maximum. Currently, however, there is 
a demand for grade KNPS coke with a higher yield of volatiles. In 
this connection, a study has been made of how the process param- 
eters in the coking of “hydraulic tar” affect this quality index of the 
coke. The yield of volatiles in the coke is determined primarily by 
the coking process technology. Thus, the lowest volatiles, 1-2%, are 
typical of cokes produced by fluid coking or similar processes, in 
which the coke is subjected to heating in a fluidized or dense bed to 
temperatures of 580-620°C. Low yields of volatiles are also typical 
of shellstill cokes. In contrast, cokes produced by delayed coking at 
temperatures no higher than 470-500°C, without calcining, may have 
up to 10% volatiles, and the standard of 7% maximum is very 
difficult to meet. In the reported coking experiments, the effect of 
temperature on the volatiles content in coke may be investigated. 
Results are presented which show that a reduction of the maximum 
temperature of the flue gas above the bridgewall from 750 to 640°F 
led to an increase of yield of volatiles in the coke from 2.97% to 
5.29%. 3 refs. 


46667 Production of oxidized asphalt in the presence of ferric 
chloride. Pazhitnova, N.P.; Gun, R.B.; Skopina, N.M.; Kaminskii, 
E.F.; Ivanyukov, D.V. (Gubkin Moscow Inst of the Petrochem and 
Gas Ind, USSR). Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 
15: No. 7/8, 571-574(Jul-Aug 1977). 

It is known that the introduction of catalytic additives into a 
bituminous feedstock during oxidation accelerates the process of 
molecular condensation and thus increases the capacity of oxidation 
units quite considerably; the use of these additives also tends to give 
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higher-quality on™. This paper presents results from a study of 
the influence of a catalytic additive, ferric chloride on the produc- 
tive capacity of the oxidation process and the service properties of 
the oxidized asphalt. The petroleum residuum and its groups (with 
the exception of the asphaltenes) were subjected to oxidation in a 
laboratory batch unit with and without ferritic chloride added in 
amount of 0.5% of the weight of starting material, at a temperature 
of 250°C with an air input rate of 5 a This oxidation 
unit is shown schematically. The char - for oxidation was 50 g. 
Experimental data are tabulated and evaluated. The asphalt obtained 
with ferric chloride has been shown to have more oils and less resins 
and asphaltenes, giving it a higher penetration and a lower breaking 
point (-17°C), i.e., better plasticity. Evidently the specificity of 
structure and high molecular weight of the asphaltenes in this 
asphalt are responsible for the retention of the same hardness as that 
of the less plastic asphalt (resid-O). 7 refs. 


46668 Optimization of composition of palladinized zeolitic 
hydrodearomatization catalyst. Landau, M.V.; Kruglikov, V.Ya.; 
Radchenko, E.D.; Nazarov, V.I; Goncharova, N.V.; 
Konoval'chikov, O.D. (All-Union Sci-Res Inst for Pet Proc, USSR). 
Chem. Technol. Fuels Oils (USSR) (Engl. Transi.); 15: No. 7/8, 574- 
578(Jul-Aug 1977). 

In the development of complex multicomponent catalysts, a 
problem arises in the optimization of catalyst composition. The 
dependence of catalyst activity and selectivity on the contents of 
individual components, as determined with a fixed process of synthe- 
sis, cannot measure the mutual effects of the components. The matter 
of selecting formulations to realize the maximum potential of the 
system can be resolved rapidly and efficiently by mathematically 
designed experiments with computerized data workup. This sort of 
problem can be set up in that stage of catalyst development in which 
the volume of information obtained in the process of screening tests 
and physicochemical investigations is sufficient that the influence of 
unaccounted parameters can be eliminated. This paper presents 
results from studies of formula optimization for sulfur-resistant zeoli- 
tic hydrogenation catalysts used in hydrodearomatization of sulfur- 
containing petroleum distillates. As a result of the report research a 
catalyst has been developed which, in comparison with the known 
sulfur-resistant catalyst, permits operation of the 
hydrodearomatization process for petroleum cuts under milder con- 
ditions and at a higher feedstock space velocity. With respect to the 
content of noble metal (0.5-0.7% by weight), the present catalyst is 
comparable with the majority of commercial catalysts used in 
modern hydrogenation processes. 12 refs. 


46669 Laboratory unit for investigation of catalytic cracking and 
tests on microbead catalysts. Samoilova, N.N.; Agafonov, A.V.; 
Soskind, D.M.; Zenchenkova, M.G. Chem. Technol. Fuels Oils 
(USSR) (Engl. Transl.); 13: No. 5/6, 320-323(May-Jun 1977). 

A review of difficulties related to designing laboratory reac- 
tors suitable to study the kinetics of cracking process on pulverized 
catalysts is followed by a description of a fluid-bed laboratory unit in 
which the hydrodynamic regime is near to ideal mixing with respect 
to solid phase and near to ideal displacement with respect to gas 
phase; fluidization is accomplished through mechanical mixing and 
the action of the feedstock vapors. A rotating-screw mixer not only 
provides good mixing of the particles, but also is an effective means 
for breaking up gas bubbles and preventing coke deposition and 
channel formation--adverse phenomena that accompany high feed- 
stock mass velocities. Design and operational details are accompa- 
nied by presentation of some experimental results obtained with 
developed laboratory catalytic cracking unit. It is demonstrated that 
in addition to use in determining the kinetic indices of catalytic 
cracking, the unit can be used for the stabilization of fresh, high- 
activity catalysts by treatment with steam. This steaming is usually 
performed at a temperature of 750-775°C, for 6 h or more. 


46670 Selective properties of diethylene glycol esters. Tsisun, 
E.L. (All-Union Sci-Res and Des Inst of the Pet Ind, USSR). Chem. 
Technol. Fuels Oils (USSR) (Engl. Transl.); 13: No. 5/6, 324- 
326(May-Jun 1977). 

Any intensification of processes for the recovery of monocy- 
clic aromatic hydrocarbons Con petroleum raw materials will re- 
quire the use of highly efficient extractants. Note was taken in 
literature of the basic shortcomings of the extraction process using 
diethylene glycol (DEG), the low solvency of which is responsible 
for high capital and operating costs. However, the introduction of 
various groupings into the DEG molecule increases its solvency, 
with a favorable effect on such indices of the extraction process as 
solvent ratio and temperature. The greatest interest in this connec- 
tion pertains to the esters of DEG, which can be synthesized readily 
on a commercial scale. In Table 1 the authors have listed certain 
physicochemical properties of esters of diethylene glycol and the 
lower carboxylic acids, synthesized over the cation exchange resin 
KU-2 at a temperature of 80-100°C. The esters were analyzed 
chromatographically and some of their properties determined. It can 
be seen from the tabulated data that all the esters match up in 
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physicochemical properties to the requirements imposed on extrac- 
tants for aromatic hydrocarbons. Of the esters that were examined, 
the greatest interest from the practical standpoint (conditions of 
synthesis, availability of raw materials, stability of the ester products) 
pertains to the ethylene glycol diacetate (DADEG), which cannot 
be used in pure form. The selective properties of the DADEG can 
be improved by blending with DEG. 5 refs. 


46671 Petroleum residue coking with heat carrier. Sedov, P.S.; 
Ezhov, B.M.; Valyavin, G.G.; Verba, V.V.; Serdyukov, G.E.; Niko- 
laenko, N.L.; Vorob’eva, V.V.; Kuks, S.V. Chem. Technol. Fuels Oils 
(USSR) (Engl. Transl.); 13: No. 5/6, 326-328(May-Jun 1977). 

This paper is concerned with the improvement of the quality 
of the coke produced in unheated coking chambers by means of 
introducing more heat with the coke feedstock as it enters the 
chamber. This is usually accomplished by raising the furnace-outlet 
temperature. However, heating the feed to higher temperatures 
tends to coke the furnace tubes and thereby shortens the length of 
the run for the unit. On the basis of studies carried out at one of the 
Russian research institutes, it has been proposed that the heat con- 
tent of the coker feed should be increased by injecting a heat carrier 
into the coking chambers; this heat carrier might consist of gas oil 
cuts from the coking operation, but in any case would be heated to a 
higher temperature than the feedstock. The authors are setting forth 
the results obtained in a commercial test on a unit for the production 
of petroleum coke in unheated chambers, using a heat carrier. It is 
demonstrated that the method studied increased the coke yield and 
improved the coke quality (the electrode coke is produced only in 
Grade I). Further, the use of a heat carrier makes it possible to 
extend the runs of the unit between shutdowns for maintenance. The 
operating scheme of the unit with heat carrier has been incorporated 
in designs for new delayed coking units, and can be recommended 
for use in the reconstruction of existing units. 2 refs. 


46672 Sulfur content of cokes produced from feedstocks from 
various sources. Smidovich, E.V.; Bocharova, T.I.; Gerasimova, 
S.V. (Gubkin Moscow Inst of the Petrochem and Gas Ind, USSR). 
Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 13: No. 5/6, 329- 
331(May-Jun 1977). 

The demand for petroleum coke is increasing continuously 
and rapidly. However, the potential sources of coker feedstocks are 
limited by the rather rigid limits placed on the sulfur content of the 
product coke. Previous studies have dealt with the desulfurization of 
cokes by pyrolytic treatment with hydrocarbon gases. The best 
results were obtained when using propane; the sulfur content of the 
coke could be reduced from 3.9-4.0% to 2.0-2.5%. The numerous 
proposals that have been made for desulfurization of petroleum 
cokes have not usually been accompanied by any attempt at rational 
selection of the coker feedstock. For the most widely used types of 
feed (long or short residua, or residues from cracking), the sulfur 
content of the coke (S$sub c$) is generally higher than the sulfur 
content of the feed (S$sub f$). This paper presents results from the 
coking of two ty of feed obtained from mixed West Siberian 
crudes, i.e., a straight-run short residuum and the heavy part of a 
thermal gas oil produced as feedstock for carbon black manufacture. 
The coking was performed in a laboratory still at atmospheric 
Ca. The data show that, even though the secondary-origin 
eedstock was higher in sulfur content, it yielded a coke with 
moderate sulfur content (1.75%), in comparison with the high-sulfur 
coke (4%) obtained from the short residuum. However, analogous 
results were also obtained for other types of feedstocks having 
comparable carbon residues; in this work, convincing evidence was 
obtained for the advantages of the use of secondary-origin medium- 
sulfur stocks over the corresponding straight-run stocks as coker 
feedstocks. The study of the behavior of the heavy aromatic hydro- 
carbons from a secondary-origin feedstock leads to the conclusion 
that the thiophene-type sulfur compounds accompanying these poly- 
cyclic hydrocarbons are decomposed more rapidly during the 
coking. 5 refs. 


46673 Chemistry of conversions of residual lube oil cuts during 
hydrocracking. Kuliev, R.Sh.; Samedova, F.I.; Kasumova, A.M. 
(Mamedaliev Inst of Petrochem Processes, USSR). Chem. Technol. 
4 Oils (USSR) (Engl. Transl.); 13: No. 5/6, 338-342(May-Jun 


In recent years, in connection with the more severe demands 
on the viscosity-temperature properties of lube oils, widespread use 
is being made in the hydrocracking process, through which the 
hydrocarbon composition of the feedstock can be changed in the 
desired direction. In this paper the authors present results obtained in 
a study of the hydrocarbon composition of residual lube cuts differ- 
ing in distillation range, taken from high-wax Baku crude from the 
Sangachaly-More field, before and after hydrocracking. The deas- 
phalted residual stocks were hydrocracked at 375°, 400°, and 425°C, 
with a pressure of 200 kgf/cm?, feedstock space velocity of 0.5 h™}, 
and a hydrogen feed of 1000 liters per liter of feedstock. The initial 
deasphalted oils and the hydrogenated products distilling above 
350°C were subjected to chromatographic separation on silica gel. 
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The tabulated data show that at 375°C a rapid conversion of the 
resinous substances and heavy aromatic hydrocarbons takes place. 
At 400°C one can see an increase in the quantity of paraffinic/ 
naphthenic hydrocarbons in the product, mainly at the expense of 
conversion of aromatic hydrocarbons. The hydrogenated products 
obtained at 425°C consist of paraffinic/naphthenic and light aroma- 
tic hydrocarbons. It is concluded that in the hydrocracking of 
residual lube oil cuts, the medium and heavy aromatic hydrocarbons 
undergo the greatest changes. A certain change in the light aromatic 
hydrocarbons is also observed, as a result of conversion of bicyclic 
aromatic structures. The naphthenic hydrocarbons do not undergo 
any obvious changes. A certain simplification of the polycyclic 
naphthenic structures is observed. 4 refs. 


46674 Evaluation of process-complexity in a manufacturing plant. 
Desyatkina, L.K.; Lobanskaya, L.P. (Ufa Pet Refinery, USSR). 
2XX. Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 13: No. 5/6, 
345-349(May-Jun 1977). 

This paper presents a mathematical scheme for calculating the 
productive efficiency of manufacturing plants with particular atten- 
tion paid to petroleum refineries. 10 refs. 


46675 Calculation of basic parameters of distillation in a complex 
tower for separation of crude oil. Molokanov, Yu.K.; Pikalov, G.P. 
(Novopolotsk Pet Refinery, USSR). Chem. Technol. Fuels Oils 
(USSR) (Engl. Transi.); 13: No. 5/6, 350-353(May-Jun 1977). 

Currently, several methods are known for calculating the 
parameters of multicomponent distillation, these methods being dis- 
tinguished by different simplifying assumptions used as the basis for 
the methods. This paper presents results from a determination of the 
basic parameters of distillation in the separation of crude oil into 
cuts, using a method of calculation that was set forth previously. For 
the calculation, it is necessary to have TBP curves for the rectified 
product and the vapor feed of the section being examined, expressed 
in mole fractions. The TBP curve of the vapor feed to the section 
can be plotted on the basis of the material balance of the correspond- 
ing section of the tower. Calculations of the basic parameters of 
multicomponent distillation according to the procedure set forth 
were carried out in application to a tower separating a crude oil into 
light naphtha, heavy naphtha, and kerosine cuts. Calculated data 
obtained by various methods are tabulated and compared with each 
other. It is demonstrated that the proposed method for calculation of 
complex distillation towers gives results that are practically identical 
to those obtained by plate-to-plate calculations. Along with this, the 
proposed method is considerably simpler than the plate-to-plate 
method, and is free of a number of simplifying assumptions that are 
used in the other methods. 15 refs. 


46676 Use of hydrocyclones in urea dewaxing. Martynenko, 
A.G.; Karamyshev, M.S.; Igonin, P.G.; Korzhov, Yu.A.; Vaidukov, 
V.A. Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 13: No. 5/6, 
395-396(May-Jun 1977). 

This paper is concerned with a fragment of the technological 
process of producing liquid paraffins from crude by using urea- 
dewaxing method. The urea dewaxing units that have been put into 
operation differ among themselves in the physical state of the urea 
used (crystalline or in water or water/alcohol solution), the solvent, 
and the method of separating the slurry of adduct or urea into solid 
and liquid phases. In the process developed by the Groznyi Petro- 
leum Scientific-Research Institute, the urea is used in the crystalline 
state, and the solid phase is separated from the slurry of adduct or 
urea in centrifuges. However, the centrifuges used in G-64 units 
have certain shortcomings that make it difficult to obtain paraffin in 
98-99% purity. With the aim of accelerating the process of dewaxing 
with crystalline urea and increasing the capacity of the G-64 unit, 
the use of hydrocyclones has been recommended for separating the 
slurries. These hydrocyclones are simple in design, do not have any 
rotating parts, and do not require highly skilled operating or service 
personnel. Results of a test program are presented in which hydrocy- 
clones have been used for separating urea-adduct from the slurry. It 
was established that, in the decomposition stage, the centrifuges can 
be replaced successfully by hydrocyclone equipment. 


46677 Specialized production of monomers. Rabkina, A.L.; Pon- 
omareva, V.T. (Inst of Petrochem Synth, Acad of Sci of the USSR). 
Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 13: No. 5/6, 400- 
402(May-Jun 1977). 

The growth of the petrochemical industry on a scale neces- 
sary to ensure the required rate of technical progress involves the 
problem of meeting the demands of large, modern pyrolysis units for 
feedstocks. Even today some of the units in operation require 1-1.5 
million tons of feedstock per year, and the targeted increases in 
pyrolysis-unit capacity in the future will raise this feedstock con- 
sumption to 2-3 million tons/year. Such a quantity of feedstock, 
uniform in composition, concentrated at a single point, can be 
provided only by the largest petroleum refineries, and specifically by 
those refineries having specialized units for the production of petro- 
chemical feedstocks, i.e., so-called chemical-profile refineries. This 
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paper discusses some technological and economic aspects of oper- 
ations of these refineries in U.S.S.R. 7 refs. 


46678 Calculation of heat transfer in radiant chambers of tube 
furnaces. Bakhshiyan, Ts.A.; Volkov, N.F.; Shakhova, L.G. (Gubkin 
Moscow Inst of the Petrochem and Gas Ind, USSR). Chem. Technol. 
Fuels Oils (USSR) (Engl. Transl.); 13: No. 5/6, 403-408(May-Jun 
1977). 

The development of new types of furnaces requires new 
methods of calculation that will take into account the specific design 
features and operating regimes of these furnaces. Thus far, engineer- 
ing methods for calculating heat transfer in furnaces have been based 
on an analysis of simplified schemes of radiating systems consisting 
of three or four isothermal zones. In these schemes, chamber fur- 
naces are regarded as three-zone systems consisting of an isothermal, 
optically homogeneous volume zone filled with combustion products 
and the flame, and two surface zones, i.e., the radiation-absorbing 
surface of the screen (tubes) and the furnace lining. In grate-fired 
furnaces and furnaces with radiant walls, still another surface zone is 
distinguished--the radiant wall or radiant fuel bed. This paper pre- 
sents a new approach to calculating heat transfer in furances used in 
Russian petroleum refineries. 16 refs. 


46679 Comparing the efficacy of de-ethanization of hydrocarbon 
mixtures in an absorber-desorber system and an absorption-stripping 
column. Golubenko, T.V.; Babenko, V.F. (Groznyi Pet Inst im. 
M.D. Millionshchikov, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; 
No. 6, 36, 42(1977). (In Russian). 

Using a thermodynamic criterion of the quality of separation, 
absorber-desorber and absorption-stripping column systems are com- 
pared by means of calculations. It is shown that, with virtually 
identical operational expenditures, the absorption-stripping columns 
are characterized by a better organization of the process and a 
higher quality of the separation products. 


46680 Determination of optimum parameters of regeneration of 
the manganese catalyst for hydropurification. Kandelaki, A.Sh.; Be- 
kauri, N.G. (Kutais Polytech Inst, Gruz SSR). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 6, 60, 82(1977). (In Russian). 

The process of regeneration of the manganese catalyst for 
hydropurification is investigated by the mathematical experiment 
planning method. It is shown that significant regeneration of the 
manganese catalyst reaches a maximum (99.6%) at the temperature 


of 425°C, the time of regeneration of 2 hr, the rate of supply of 
hydrogen of 126 liter/hr. 


46681 Pyrolysis of hydrocarbons in the presence of aqueous 
solutions of boric acid. Starshov, I.M.; Fakhriev, A.M.; Galimov, 
R.G. (Kazan Chem-Technol Inst im. S.M. Kirov, USSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 6, 95-96(1977). (In Russian). 

As a result of experimental! research carried out on a through- 
flow-type laboratory pyrolysis setup, it is found that additions of 
aqueous solutions of the boric acid have a favorable effect on the 
process of pyrolysis of hydrocarbons, because they inhibit coke 
formation. Optimal quantities of addition of the inhibitor are estab- 
lished. It is shown that the inhibiting effect of the addition of the 
aqueous solutions of the boric acid reduces to the formation of a 
boride protective coating on the inner surface of the pyrolysis 
reactor (steel Cr23Ni18) and to the suppression of the catalytic effect 
of the reactor wall on the process of thermal decomposition of 
hydrocarbons, including the process of coke formation. 


46682 Investigation of the hydraulics of directed-jet trays with 
partially compensated directed flow. Isaev, V.B.; Molokanov, Yu.K.; 
Kos’min, V.D. (Moscow Inst of Petrochem and Gas, Ind Im. I.M. 
Gubkin, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 8, 43- 
48(1977). (In Russian). 

The hydraulic characteristics of directed-jet trays with par- 
tially compensated direct flow are investigated. It is shown that the 
application of this method of contacting enables one to have a deep 
layer of a liquid on the tray, thus increasing the gas loads without 
causing a noticeable carry-off of the liquid towards the discharge 
pocket. 


46683 Pyrolysis of hydrocarbons in the presence of sulfur-con- 
taining compounds. Starshov, I.M.; Fakhriev, A.M. (Kazan Chem- 
Technol Inst im. S.M. Kirov, USSR). Izv. Vyssh. Uchebn. Zaved., 
Neft Gaz; No. 8, 49-54(1977). (In Russian). 

As a result of experiments carried out on a laboratory pyroly- 
sis setup of the flow-through type, it is found that all the sulfur- 
containing compounds capable of decomposition under pyrolysis 
conditions, irrespectively of their composition and structure, as well 
as the type of pyrolyzed raw material and pyrolysis conditions, have 
a substantial favorable effect on the process of pyrolysis of hydrocar- 
bons, being inhibitors of coking. The optimum content of sulfur in 
the pyrolyzed raw material is found. The process of pyrolysis of 
hydrocarbon raw material can be carried out without sulfur removal 
and with the addition of sulfur to the raw material up to the 
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optimum quantity by introducing any suitable sulfur-containing com- 
pounds or by mixing low-sulfur-content raw material with a high- 
sulfur-content one. Problems of steam supply and corrosion are 
discussed. 9 refs. 


46684 Greater efficiency in the production of high-viscosity resid- 
ual oils from Mangyshlak petroleum. Varshaver, E.M.; Vasserman, 
L.K.; Mitrofanov, M.G.; Pokusaeva, L.V. Khim. Tekhnol. Topliv 
Masel; No. 2, 15-17(1977). (In Russian). 

The technical-economic indices for two methods of produc- 
ing high-viscosity residual oil from Mangyshlak petroleum are com- 
pared. Method 1 was propane deparaffination of oil tar, purification 
with phenol, deparaffination by a benzene—ketone solvent, and 
hydrorectification. Method 2 was partial preliminary removal of 
hydrocarbons and resins from oil tar with dichlorethane and purifi- 
cation of the oil concentrate produced as in method 1. The oil yield 
in Method 2 is 18% higher by weight, the production cost is 30% 
lower, and capital investment is 28% lower. 


46685 Adsorption purification of petroleum products by a mobile 
adsorbent in parallel contact of operating currents in direct current. 
Mikhailov, I.A.; Chernysheva, M.M.; Levinson, S.Z. Khim. Tekhnol. 
Topliv Masel; No. 2, 17-20(1977). (In Russian). 

Adsorption purification of transformer distillates from various 
oils is studied as used in a direct current at high speeds of operating 
currents--mobile adsorbent and the transformer distillate solution in 
parallel contact. The transmission cleaning oils produced in the 
parallel contact of direct flow currents were found to have a greater 
thermal-oxidation stability than the oils produced under counterflow 
conditions. 2 tables, 4 references. 


46686 Teoreticheskie osnovy khimicheskikh protsessov perera- 

botki nefti. (Theoretical principles of the chemical processes for refin- 

ing petroleum). Magaril, R.Z. Moscow; Izdatel’stvo Khimiya (1976). 
12p. 

The physico-chemical principles of the chemical refining of 
petroleum are examined. The mechanisms of the reactions and basic 
factors influencing the process results are discussed. The book is 
intended for engineers and technical personnel in the oil-refining and 
petrochemical industry, and in scientific research and design organi- 
zations. It can also be used by instructors, graduate students and 
senior students at chemical engineering and petroleum institutions of 
higher learning. 60 tables, 34 diagrams, 162 references. 
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46687 Hercules inaugurates Varennes plant. Wagner, K.A. (Her- 
cules Can Ltd, Varennes, Que). Energy Process./Can.; 70: No. 2, 
20(Nov-Dec 1977). 

This article briefly describes Hercules Canada Limited's new 
polypropylene plant which was inaugurated in September at Var- 
ennes, Quebec. This highly automated petrochemical plant, which 
employs some 120 skilled workers, has an annual production capac- 
ity of 68,000 metric tons, or 150 million lb, of polypropylene resin. 
The plant produces both monopolymers and copolymers. 


46688 Experience in commercial production of “Oktol” cable oil 
in reconstructed 49/1 unit at Kuibyshev petroleum refinery. 
Prokofev, K.V.; Kazanskii, V.L.; Labintseva, G.N.; Rogov, S.A.; 
Prokhorenko, F.F.; Serikov, N.K. (Kuibyshev Branch, All-Union 
Sci-Res Inst for Pet Proc, USSR). Chem. Technol. Fuels Oils (USSR) 
(Engl. Transl.); 13: No. 7/8, 482-485(Jul-Aug 1977). 

Low-molecular-weight polymers of isobutene and n-butenes 
(Oktols) are finding broad applications in various branches of the 
national economy--as electrical insulating oils (cable and condenser 
Oktols), as thickening or viscosity-increasing additives, as oil base 
stocks in cold-rolling nonferrous metals, as lubricants for sliding 
bearings and seals, and as starting materials in the synthesis of 
various additives. Until quite recently, Oktol cable oil has been 
produced in a commercial batch unit by the polymerization of 
butenes with aluminum chloride powder as a catalyst. In connection 
with the increased demand for Oktol and the more severe require- 
ments on Oktol quality, a continuous process for butene polymeriza- 
tion, using a complex of aluminum chloride with alkylbenzenes, has 
been developed and tested under commercial conditions. A simpli- 
fied flow plan for the 49/1 unit at the Kuibyshev refinery, as 
reconstructed for Oktol production, is shown. Details of the plant 
for producing “Oktol” and its operation techniques are described. 
Properties of the product obtained are tabulated. 6 refs. 


46689 Influence of residuum oxidation process conditions on 
properties of asphalts. Gun, R.B.; Zhorov, Yu.M.; Ivanyukov, D.V.; 
Kaminskii, E.F.; Pokotilov, V.A.; Zagitova, T.B. Chem. Technol. 
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1977 

A topic inadequately covered in the literature is the influence 
of pressure in a tower type continuous reactor on the degree of 
feedstock oxidation and on the composition and properties of the 
resulting oxidized asphalts. It is known that improvements in the 
diffusion of atmospheric oxygen in the feedstock will increase the 
oxidation rate; an increase in reactor pressure will promote conden- 
sation of the highest-boiling part of the oil vapors, which then get 
into the asphalt, and this will undoubtedly affect the composition 
and properties of the oxidized asphalts. This paper presents results of 
an experimental work which was carried out to study the influence 
of the oxidation-tower process variables on the physicochemical 
properties of the asphalts. The first stage in designing the experiment 
was a preliminary examination of the object, i.e., treatment of the a 
priori information (literature data). A selection was made of the 
optimization parameter (Y) and of factors influencing the process 
(X). Through treatment of the experimental data, such parameters as 
the process temperature, pressure in the reaction zone, and air input 
rate were examined in relation to their influence on the asphalt 
properties. The equations of interrelation were obtained and used in 
plotting the curves, which are included in this report. Results are 
discussed in terms of recommendation for practice. 


Fuels Oils (USSR) (Engl. Transl.); 13: No. 7/8, 493-497(Jul-Aug 
. 


46690 Improvements in ethylene production. Talisman, L.V.; 
Rybina, L.P.; Kuznetsov, B.D. (All-Union Sci-Res Inst for Pet 
Process, USSR). Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 
13: No. 5/6, 377-381(May-Jun 1977). 

The production of ethylene along with the by-product lower 
olefins has become the major process of the petrochemical industry 
in terms of product output, and is growing continuously. Ethylene 
plants with capacities of 300,000, 450,000, and 600,000 tons of 
ethylene per year are in the design and construction stages. The 
economic advantages of large ethylene plants are realized most fully 
when the duration of the pyrolysis process is minimized and the 
temperature at the outlet of the pyrolysis coil is maximized. The 
reactions of pyrolysis are endothermic, and proceed in accordance 
with a radical mechanism. The pyrolysis of ethylene can serve as an 
example of such a reaction; the process has been thoroughly studied 
and is being carried out commercially with high yields of ethylene. 
The reaction of ethane decomposition is described by the kinetic 
equation for a monomolecular reaction. In commercial furnaces, the 
reaction rate is limited by the rate of heat input. This input rate is in 
turn determined by convective heat transfer from the reactor wall to 
the reacting products. This paper reviews various design and oper- 
ational approaches which have been used to increase the output in 
ethylene producing petrochemical plants. 14 refs. 


46691 Composition and structure of hydrocarbons and other com- 
pounds present in low-viscosity extract from samotlor crude oil. 
Artem’eva, V.P.; Mikhailov, I.A.; Sidlyaronok, F.G.; Mikhailova, 
T.M.; Siryuk, AG.; Kogan, L.O. Chem. Technol. Fuels Oils (USSR) 
(Engi. Transl.); 13: No. 36, 316-319(May-Jun 1977). 

This paper presents results of a study of the composition and 
properties of the extracts obtained in the phenol treatment of lubri- 
cating oil cuts from Samotlor crude. In experiments, the low- 
viscosity extract was subjected to low-temperature selective [sol- 
vent] dewaxing and then to chromatographic separation on silica gel. 
All groups of hydrocarbons obtained in the adsorptive separation of 
the extract were studied by conventional physicochemical methods, 
and also by means of IR, UV, and mass spectrometry. Results are 
tabulated which show that, according to the group chemical compo- 
sition, the extract from Samotlor crude is a concentrate of aromatic 
hydrocarbons and resinous compounds ($about$87%). The content 
of paraffinic and naphthenic hydrocarbons is small, and they are 
represented by compounds with high V.I. (>110). More than 30% 
of the total aromatic hydrocarbons of the extract represent com- 
pounds that are considered to be useful components of lube oils, with 
relatively low refractive indices and positive values of V. I. Another 
group of aromatic hydrocarbons consists of derivatives of naphtha- 
lene or polycyclic aromatics. A high concentration of sulfur com- 
pounds was found in the extract; these are mainly benzothiophene 
and dibenzothiophene derivatives, which account for 80% of the 
total sulfur compounds. 2 refs. 


46692 Method for calculating flash point and viscosity of diesel 
fuels obtained by blending several components. Chuprin, I.F.; Zhorov, 
Yu.M.; Dianov, V.G.; Chekhovskii, R.A.; Andrienko, G.M.; Pogreb- 
nyak, N.P.; Kopeikin, V.I. (Kremenchug Pet Refinery, USSR). 
Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 13: No. 5/6, 342- 
344(May-Jun 1977). 

Optimization of the process of diesel fuel manufacture re- 
quires the development of mathematical models for calculating the 
quality parameters of fuel blends. The formulas actually used in 
current practice for — the flash points of petroleum product 
blends, as derived by Cadmer and Thiele for two-component mix- 
tures, do not always provide the degree of accuracy that is needed. 
In order to obtain more accurate models, the authors have used a 
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simplex-network experimental design. In line with refinery condi- 
tions, they have investigated the blending of three diesel fuel compo- 
nents, produced in an atmospheric-vacuum pipestill (AVP), a hydro- 
cracker (HC), and a hydrotreater (HT). For these components and 
for their blends, the sulfur content, viscosity, and flash point were 
determined. Calculation data are tabulated. The derived relationships 
are being used in optimizing the diesel fuel blending formula at the 
Kremenchug Petroleum Refinery, using a computer for the calcula- 
tions. One of the recommended variants for obtaining diesel fuel 
with the required characteristics (sulfur content no greater than 
0.5%, viscosity 3.0-4.1 cSt, flash point no lower than 40°C is 
included. 6 refs. 


46693 Study of the carbonization of petroleum pitches and the 
properties of graphites based on them. Tsarev, V.Ya.; Drovetskaya, 
L.A.; Lapina, N.A.; Dolmatov, L.V. Solid Fuel Chem. (USSR) 
(Engl. Transl.); 11: No. 2, 88-91(1977). 

In the reported experiments, a comparative investigation has 
been made of three pitches of petroleum origin as binders for the 
production of carbon materials. It is shown that the strength of 
graphitized specimens depends directly on the criterion of the cakea- 
bility of the pitches. The larger the spherical elements of the meso- 
phase in the binder, the larger are the crystallites and the better the 
graphitizability of the corresponding coke-pitch compositions. Rec- 
ommendations for further studies are included. 14 refs. 


46694 Oxidation of oil tar to increase coke output. Shikhelizade, 
P.D.; Salimova, N.A. (Az SSR Inst of Pet and Chem im. M. 
Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 9, 37-38(1977). 
(In Russian). 

Results of oxidation of oil tar from a mixture of Azerbaijanian 
and Turkmenian petroleums are presented. Oxidation was carried 
out on a laboratory setup at the temperature of 250°C, air consump- 
tion of 1.5 1/min per 1 kg of raw material and over different periods 
of time--from 15 to 30 hr. It is found that, depending on the 
conditions of the oxidation process, coke output from oxidized oil tar 
increases by 1.2-4.6% wt. 


HEALTH AND SAFETY 


46695 Some computer applications in the oil industry. Algar, P. 
Pet. Rev.; 32: No. 373, 28-30(Jan 1978). 

The author briefly discusses a new computer program which 
is designed to help avoid some offshore crane accidents, and two 
new computer systems released by British Petroleum (BP) that cover 
North Sea supply simulation and refinery planning and scheduling. 
Some routine marketing applications are then examined in a little 
more detail. 


46696 Fire hazard of certain substances used in petroleum refin- 
ing industry. Burmistrov, G.G.; Nikitin, A.A.; Sigaev, S.S.; Zinkovs- 
kaya, Z.I. (Minist of the Pet Ref and Petrochem Ind of the USSR). 
Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 13: No. 7/8, 497- 
500(Jul-Aug 1977). 

This paper presents results of an experimental program in 
which flammability tests have been performed on 29 substances used 
in petroleum refineries and petrochemical plants. The following 
were determined: flash point in closed cup in PVNE instrument 
(GOST 1421-59) by a VNIIPO procedure; flash and fire points in 
open cup in accordance with GOST 13921-68; standard spontaneous 
ignition temperature in accordance with GOST 13920-68; tempera- 
ture limits of flammability in accordance with GOST 13922-68; 
concentration limits of flammability in accordance with GOST 
13919-68 method in a nonstandard instrument; and combustibility 
group. The rating of fire hazard, depending on the stage of aggrega- 
tion of the substance, was carried out in accordance with the unified 
scheme of VNIIPO. Test results are tabulated. 2 refs. 


46697 Nature of errors and mistakes committed by workers en- 
gaged in drilling boreholes. Panov, G.E.; Podosenova, N.S. (Moscow 
Inst of Petrochem and Gas Ind im. I.M. Gubkin, USSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 6, 19-232(1977). (In Russian). 

As a result of investigations carried out, characteristics dis- 
crepancies between the main elements of the man-machine--environ- 
ment system are established. The reasons for unstable reliability, 
major mistakes and errors in the work of a drilling team, which are 
the main causes of accidents, are explained. Some recommendations 
are given on eliminating the causes of these discrepancies. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 48164, 48165, 48166 
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46698 (F—75-006) Comparison of FEA and CRS estimates of 
energy cost increases due to oil price decontrol. (Federal Energy 
Administration, Washington, D.C. (USA)). 19 Aug 1975. 5p. Dep. 
NTIS, PC A02/MF AO1. 

FEA analysis of the removal of oil price controls is compared 
with that of the Congressional Research Service (CRS). CRS esti- 
mates that decontrol will increase oil and natural gas liquids (NGL) 
costs by $19.2 billion and increase total energy costs by $26.7 billion 
in 1976. FEA estimates that total costs will increase by $5.3 billion. 
A major reason for the differences in CRS and FEA estimates is that 
CRS assumes the supplemental fees on imported oil will remain in 
effect whereas FEA assumes they will be removed. The remainder 
of the difference is accounted for by differences in the amount of old 
oil expected to be produced in 1976 and differences in the expected 
sensitivity of coal and natural gas prices to the price of oil. The 
President announced that he will remove the supplemental fees 
when decontrol occurs. These and other differences in assumptions 
are discussed. CRS did not realize that 1976, being a leap-year, has 
366 days. FEA’s cost estimates assume 365 days in 1976 in order to 
make its estimates comparable with those of CRS. 


46699 (FEA/B—76/185) Summary of the technical report: anal- 
ysis of the 1974/1975 decline in petroleum consumption. (National 
Energy Information Center, Washington, D.C. (USA)). 9 Mar 1976. 
Sp. Dep. NTIS, PC A02/MF AO1. 

Relative to pre-embargo forecasts, U.S. petroleum product 
consumption has declined considerably during the last 2 years. A 
number of factors contributed to the observed decline. Quantitative, 
empirically-grounded estimates are presented of the separate influ- 
ences, such as higher prices and adverse macroeconomic changes. 
The current analysis is based on simulations using FEA’s short-term 
petroleum forecasting model. Initially, a pre-embargo forecast was 
— The various assumptions underlying the pre-embargo 
Orecast were relaxed in sequence, and, for each of the explanatory 
factors, actual price and economic indicators replaced trend values. 
By proceeding in this manner, simultaneous shifts in a number of 
factors were separately analyzed and quantified. The results of the 
analysis suggested that higher product prices accounted for the 
largest part of the 1974 decline, while adverse macroeconomic shifts 
(such as lower real gross national product (GNP) growth) accounted 
for the largest part of the 1975 decline in petroleum product con- 
sumption. A specific breakdown of the effects of each factor on 
petroleum demand is displayed in a table. 


46700 (FEA/B—77/038) Crude Oil Entitlements Program. 
Sherwood, K. (National Energy Information Center, Washington, 
D.C. (USA)). Jan 1977. 7p. Dep. NTIS, PC A02/MF AO1. 

The Federal Energy Administration’s Crude Oil Entitlements 
Program was proposed in August 1974 as a mechanism for preserv- 
ing the competitive viability of small and independent petroleum 
refiners and the marketers of their products. A description of FEA's 
Entitlements Program is presented which summarizes a complex set 
of regulations designed to alleviate some competitive imbalances in 
the petroleum refining industry resulting from Federal Government 
regulation of petroleum prices. The program will undoubtedly un- 
dergo further oe between now and May 1979, when the crude 
oil price controls of EPCA are scheduled to expire. Changes may be 
made in the program as the impact of recent amendments is evaluat- 
ed. For example, in adopting amendments to the Entitlements Pro- 
_ regulations with respect to residual fuel oil marketed on the 

t Coast, FEA indicated that the operation and effectiveness of 
the Program would be reassessed before the end of 1976. Another 
example is an FEA proposal to restructure the Mandatory Oil 
Imports Program, which, if implemented, will affect refiners’ costs. 
Such impacts will be monitored by FEA so that the Entitlements 
Program may be revised to achieve the purposes of equitable distri- 
bution of crude oil and petroleum product costs among sectors of the 
petroleum industry and regions of the country. 


46701 (FEA/H—76/445) Petroleum supply alternatives for the 

Northern Tier States through 1980. (Federal Energy Administration, 

o_o D.C. (USA)). Dec 1976. 127p. Dep. NTIS, PC A07/ 
AOl. 

A study was conducted to determine the extent of the petro- 
leum supply problem facing the Northern Tier States during the 
1976 to 1980 period and to determine which options, if any, could be 
used to relieve these problems. It is concluded that Montana, by 
utilizing existing transportation and refining systems, can meet the 
projected demand for itself through 1979. In 1980, having exhausted 
all alternatives and assuming no changes are made to existing FEA 
crude oil allocation regulations, Montana will experience a shortfall 
of about 17 MB/D of petroleum products. Minnesota is not expected 
to experience any product shortfall in the 1976 to 1980 time period. 
North Dakota can be provided with sufficient product from both 
non-Northern Tier States and Minnesota and Montana to meet its 
— demands. Western Washington area does not appear to 

ve a serious problem in the 1976 to 1980 period provided that no 


impediments are placed in increased shipment of crude by ship into 
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Puget Sound. Eastern Washington is supplied both from Montana 
and from the Salt Lake City refinery center, and by barge from 
western Washington. Due to reduced crude supplies to Montana 
combined with normal growth demands (2.2% annually), eastern 
Washington could experience supply problems starting in 1979, with 
possible shortfalls of 10.5 MB/D. These shortfalls could be met 
either from Montana, since by late 1977, the product pipeline from 
Salt Lake City will be at capacity or higher barge shipments up the 
Columbia River from western Washington. Based on the assump- 
tions contained in this study, all other areas of the Northern Tier will 
be able to meet projected petroleum demands through 1980 by 
utilizing existing transportation and refining systems provided that 
no assumptions change. 


46702 (FEA/H—77/337) Findings and views concerning the ex- 
emption of motor gasoline from the mandatory petroleum allocation 
and price regulations. (Federal Energy Administration, Washington, 
D.C. (USA)). Sep 1977. 240p. Dep. NTIS, PC Al1l/MF AOl. 

The Federal Energy Administration’s (FEA) findings and 
views are presented with respect to its proposal to exempt motor 
gasoline from the Mandatory Petroleum Allocation and Price Regu- 
lations [10 CFR Parts 210, 211, and 212), issued pursuant to the 
Emergency Petroleum Allocation Act of 1973 EPAA)], as amended. 
The Energy Policy and Conservation Act (EPCA), Public Law 94- 
163, (December 22, 1975), in Section 455 added Section 12 to the 
EPAA, requiring that any amendment submitted to the Congress to 
exempt a product or product category from regulation be supported 
with certain findings and the FEA’s views as to a variety of matters 
related to the exemptions. The interactions of supply demand and 
price of gasoline during the period 1968 to 1976 are reviewed and 
chapters are included on impacts of price and allocation exemption. 
(IRD) 


46703 (NP—23133) International energy trends: monthly supple- 
ment on oil trends. (Organization for Economic Co-Operation and 
Development, 75 - Paris (France)). 16 Feb 1978. 33p. Dep. NTIS 
(US Sales Only), PC A03/MF AO1. 

Data are given on oil demand and supply during 1977 in the 
US, Japan, France, Denmark, Italy, Netherlands, and the UK. Data 
and information are also included on oil consumption, oil stocks, 
production, crude oil imports, OPEC production, and crude oil 
import prices. (JRD) 


46704 United States petroleum highlights. Per. Situat.; 2: No. 2, 
vp(Feb 1978). 

The effect of the weather in Jan. 1978 (snowstorms, etc.) on 
the demand is noted. Domestic crude oil production was increased 
10.7% owing to production from the North Slope. Data are given on 
costs and prices, demand, new supply, and stocks. (DLC) 


46705 United States petroleum highiights. Pet. Situat.; 2: No. 1, 
vp(Jan 1978). 

Trends in demands for various petroleum products over the 
last six years are discussed. Most of the increase in total supply was 
due to higher imports. The stock situation appears favorable. Data 
are given on demand, supply, crude oil refined, inventories, prices, 
stocks. (DLC) 


46706 United States petroleum highlights. Pet. Situat.; 1: No. 4, 
vp(Oct 1977). 

The demand for gasoline falls short of projected trend from 
1960 to 1972 data, while that for fuel oils is close. Total new supply 
exceeded demand in September by 1.4 million barrels a day; stock 
buildup is 1315 million barrels at end of September. Data are 
presented for demand, supply, crude oil refined, domestic crude 
prices at wellhead, U.S. wholesale prices, etc. (DLC) 


46707 Results of the development of oil and gas industry in 
Karakhstan by the 60th anniversary of the great october and program 
of work for the tenth five-year plan period. Esenov, Sh.E. (Minist of 
Geol, Kaz SSR). Geol. Nefti Gaza; No. 9, 19-24(Sep 1977). (In 
Russian). 

The output of oil in Karakhstan amounted to about 24 million 
t in 1975. Drilling work in various regions of Karakhstan and some 
newly discovered deposits are described. 


46708 Crude oil prices: the impact of controls. Pet. Situat.; 1: No. 
3, vp(Sep 1977). 

The impact of controls (Energy Policy and Conservation 
Act) on crude oil prices is discussed. The 7-year decline in domestic 
crude production has bottomed out owing to the Alaskan North 
Slope oil, and approached 8.5 million barrels daily in August. 
However, August imports have also increased. Demand for petro- 
leum products has increased 8% over August 1976. Statistics on 
demand, new supply, crude oil refined, stock change, and stocks at 
end of month are tabulated. (DLC) 


46709 Selection of the criterion for the evaluation of the level of 
organization of production. Nasibullin, M.M.; Latypov, M.Z.; Tish- 
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chenko, V.E. (Ufa Pet Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 6, 107-110(1977). (In Russian). 

The possibility of evaluating the activity of an enterprise by 
means of a generalizing criterion encompassing all the economic 
accounting indices is justified. On the basis of this criterion, the level 
of organization of production is calculated by making use of the 
theory of mathematical statistics. Methods and calculations of the 
generalizing criterion and level of organization of production for six 
oil fields of the Tuymazaneft oil and gas production area manage- 
ment are presented. 


WASTE MANAGEMENT 


46710 (CRWR—143) Separation of free oil following coales- 
cence. Wu, C.C.J.; Schechter, R.S.; Malina, J.F. Jr.; Gloyna, E.F. 
(Texas Univ., Austin (USA). Center for Research in Water Re- 
sources). Jan 1977. 117p. (EHE—77-01). Univ. of Texas, Austin 
$5.00. 


Three processes are employed in the separation of oil from 
water or wastewater. These oil-water separation systems are com- 
monly referred to as gravity separation, secondary de-oiling and 
tertiary polishing. Because of special problems created by stable oil- 
in-water emulsions, it has been necessary to develop special tech- 
niques for breaking these emulsions. To accomplish this task of 
destabilization, coalescence has gained considerable attention, and 
processes employing various coalescence techniques have become an 
integral part of most oily water separation processes. The study was 
conducted to design and evaluate various devices for separating free 
oil from water after coalescence has been achieved. Six separators 
were evaluated with emphasis on oil removal efficiency and head- 
loss. The independent variables in this laboratory-scale research 
were hydraulic loading and influent oil concentration. The depend- 
ent variables included oil removal efficiency and headloss. All tests 
were conducted for six hours. Experimental results indicated that the 
Model I separator effectively removed the oil from water under low 
flow rate conditions. Similarly, the Model VI separator was more 
successful under high flow rates. For these tests it was possible to 
reduce the oil concentration from 50 mg/1 in the influent to 1 mg/1 
in the effluent. This represents a removal of 98%. Coalescence was 
accomplished using a polyester mat and a flow rate of 10 gpm/ft®. 


46711 Method for reclaiming waste lubricating oils. Whisman, 
M.L.; Goetzinger, J.W.; Cotton, F.O. (to Dept. of Energy). US 
Patent 4,073,720. 14 Feb 1978. Filed date 22 Oct 1976. 6p. 

PAT-APPL-734,838. 

A method is described for purifying and reclaiming used 
lubricating oils containing additives such as detergents, antioxidants, 
corrosion inhibitors, extreme pressure agents and the like and other 
solid and liquid contaminants by preferably first vacuum distilling 
the used oil to remove water and low-boiling contaminants, and 
treating the dried oil with a solvent mixture of butanol, isopropanol 
and methylethyl ketone which causes the separation of a layer of 
sludge containing contaminants, unspent additives and oxidation 
products. After solvent recovery, the desludged oil is then subjected 
to conventional lubricating oil refining steps such as distillation 
followed by decolorization and deodorization. 


46712 Process for preparing lubricating oil from used waste 
lubricating oil. Whisman, M.L.; Reynolds, J.W.; Goetzinger, J.W.,; 
Cotton, F.O. (to Dept. of Energy). US Patent 4,073,719. 14 Feb 
1978. Filed date 26 Apr 1977. 12p. 

PAT-APPL-791,076. 

A re-refining process is described by which high-quality 
finished lubricating oils are prepared from used waste lubricating 
and crankcase oils. The used oils are stripped of water and low- 
boiling contaminants by vacuum distillation and then dissolved in a 
solvent of 1-butanol, 2-propanol, and methylethyl ketone, which 
precipitates a sludge containing most of the solid and liquid contami- 
nants, unspent additives, and oxidation products present in the used 
oil. After separating the purified oil-solvent mixture from the sludge 
and recovering the solvent for recycling, the purified oil is prefer- 
ably fractional vacuum-distilled, forming lubricating oil distillate 
fractions which are then decolorized and deodorized to prepare 
blending stocks. The blending stocks are blended to obtain a lubri- 
cating oil base of appropriate viscosity before being mixed with an 
appropriate additive package to form the finished lubricating oil 
product. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 46606, 48738, 48894 


46713 (DES—77-7) Draft environmental impact statement 
(DEIS) for the cumulative production/consumption effects of the crude 
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oil price incentive rulemakings. (Federal Energy Administration, 
Washington, D.C. (USA)). 1977. 689p. Dep. NTIS, PC A99/MF 
A0l. 

The effects of oil production on the US environment are 
examined. Results of the project are presented in chapters on the 
pricing program, alternative pricing policies, survey methodology, 
oil production technologies, the existing environment, effects of 
pricing actions, control procedures, adverse environmental impacts, 
resources committed to the pricing actions, oil production environ- 
mental disruptions, and environmental benefits. (JRD) 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 46702, 48163 


46714 (ID—78-32) Critical factors affecting Saudi Arabia's oil 
decisions. Report to the Congress of the United States by the Comp- 
troller General. Staats, E.B. (General Accounting Office, Washing- 
ton, D.C. (USA)). 12 May 1978. 79p. General Accounting Office, 
Washington, DC. 

Saudi Arabia's dominant oil production role is expected to 
increase in the years to come. Various studies on the world energy 
outlook prepared by recognized authorities conclude that, at some 
point before the end of this century, world oil supplies will be 
insufficient to meet demand under an orderly marketing system. 
They further conclude that a key factor in meeting increased future 
petroleum demand will be the willingness of Saudi Arabia to signifi- 
cantly expand productive capacity and to supply increasing amounts 
of oil. It appears that Continued increases in Saudi Arabian oil 
production to meet incremental world demand cannot be taken for 
granted. Saudi Arabia's capability and willingness to increase its 
petroleum production in the coming years is dependent on many 
interrelated technical, operational, political, security, and economic 
factors. Although there are no insurmountable technical problems to 
prevent large increases in productive capacity if the necessary funds 
are spent and technical performance standards maintained, Saudi 
Government decisions and implementing actions will have a signifi- 
cant impact on the rate of expansion. It is concluded that the U.S. 
energy policy must emphasize reducing U.S. dependence on insecure 
oil imports. Therefore, the U.S. energy strategy should include 
actions to achieve energy conservation, seek new sources of oil and 
gas, accelerate the development of alternative energy sources, in- 
cluding renewable energy forms, cooperate in the search for energy 
solutions among industrialized nations, seek cooperation of producer 
nations while considering the use of leverage at U.S. disposal and 
avoiding unwarranted confrontations, and help strengthen the weak- 
ening dollar by aggressively seeking export opportunities for U.S. 
businesses. 


46715 (LA—7339-MS) Investigation of the lognormality of off- 
shore oil and gas lease bidding data: Cramer-von Mises one-sample 
test. Genter, F.C.; Bruckner, L.A. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Jun 1978. Contract W-7405-ENG-36. 29p. Dep. 
NTIS, PC A03/MF AO1. 

Investigations into the probability distribution of bids on 
offshore oil and gas leases have been hindered by the small samples 
available for goodness-of-fit testing. One method is outlined by 
which sample sizes can be increased when the specific distribution of 
interest is the lognormal. This method is applied first to actual 
bidding data, and then to data generated according to various known 
probability distributions. 


46716 Australian petroleum policies and plans. Swiss, M. North. 
Offshore; 7: No. 2, 8-10(Feb 1978). 

Australian petroleum policies and plans are highlighted in this 
article--following the green light for the development of the North 
West Gulf, which is a sign of a more understanding attitude by the 
Government toward oil companies. Australia has vast resources of 
petroleum onshore and offshore. Latest statistical data on oil and gas 
reserves and consumption in Australia are cited and discussed, and 
the current oil and gas projects are outlined. 


TRANSPORT, PIPELINES, AND HANDLING 


46717 Kombinirovannye suda diya perevozki nefti i navalochnykh 
gruzoy. (Combined ships for transporting petroleum and cargo). Zhe- 
lyazkov, Zh.K. Moscow; Izdatel’stvo Sudostroenie (1976). 200p. 

An examination is made of the features of designing large-ton 
combined ships for transporting petroleum and cargo. Also consid- 
ered are the basic operational-economic prerequisites for building 
such vessels, classification, and the basic developmental stages. Par- 
ticular attention is given to the selection of the ships’ load capacity 
and speed, principal dimensions and their correlation, coefficients of 
completeness, the architecture and design of cargo compartments, 
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body strength and construction, weight load, ballasting, storage 
capacity, marketability, mechanical stability, and rocking motion. 
Characteristics of special systems and hatches as well as several 
problems in the economics, construction and operation of the ships 
under study are examined. A short description of typical ships is 
presented. 134 illustrations, 28 tables, 78 references. 


46718 Thawing of permafrost beneath a buried pipe. Lunardini, 
V.J. (Univ of Ottawa, Ont). J. Can. Pet. Technol.; 16: No. 4, 34- 
37(Oct-Dec 1977). 
The rate of thaw beneath the center of a hot pipe buried in 
a was calculated by the quasi-steady approximate method. 
e solution assumes a purely conductive heat transfer model. The 
heat loss at the surface was included for the case of a pipe buried at a 
finite depth. Functions are presented which allow the thaw rate 
below the pipe and the heat transfer from the pipe to be calculated 
for any pipe radius, burial depth, temperature of the pipe surface, as 
well as initial temperature and thermal properties of the surrounding 
permafrost. The method allows a quick estimate to be made of the 
effect of burial depth, temperature and soil thermal properties on the 
phase change beneath a pipe. 5 refs. 


46719 Investigation of the effect of solar activity on the process 
of oil flow in pipes. Pustovoit, G.P.; Yukin, A.F. (Ufa Pet Inst, 
USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 6, 83-86(1977). (In 
Russian). 

By means of the methods of correlation analysis of time series, 
a Statistical relation between the output of an oil pipeline and the 
unsteady processes occurring on the Sun is established. It is pro- 
posed that self-organizing models are used to take into account this 
relation. 9 refs. 


46720 Improving throughput capacity of pipelines by means of 
heat insulation. Syrtlanov, R.Sh.; Abramzon, L.S.; Tugunov, P.I. 
(Ufa Pet Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 8, 
84-88(1977). (In Russian). 

The ibility of raising throughput capacity of a pipeline by 
means of thermal insulation, when the temperature of the liquid 
pumped along the pipeline remains unchanged, is considered. The 
solution is found in the most general form, through the parameter of 
dissipation of pipeline energy. The results obtained are valid for any 
dependence of the full heat transfer coefficient on the thickness of 
heat insulation. They permit determination of the throughput capac- 
ity of a pipeline for a set thickness of heat insulation and vice versa, 
and also to solve other problems. A detailed numerical example of 
calculation is presented. 


PROPERTIES 
REFER ALSO TO CITATION(S) 46689, 46691, 46693 


46721 (BERC/PPS—78/2) Aviation turbine fuels, 1977. Shel- 
ton, E.M. (Department of Energy, Bartlesville, Okla. (USA). Bar- 
tlesville Energy Research Center). May 1978. 15p. Dep. NTIS, PC 
A02/MF AOl1. 

Average values of selected tests of aviation turbine fuels 
produced during 1977 are compared with data from the 1970-1976 
surveys for aviation turbine fuels for grade JP-4 military, Jet B 
commercial, og JP-5 military, Jet A commercial, and Jet A-1 
= uels. Data for each of the individual analyses are 
tabulated. 


46722 Thermally metamorphosed bitumen from Windy Knoll, 
Derbyshire, England. Khavari-Khorosani, G.; Murchison, D.G. 
(Univ. of Ferdowsi, Mashed, Iran). Chem. Geol.; 22: No. 2, 91- 
105(Apr 1978). 

A bitumen sample (type D”, black bitumen” or ‘‘carbonite”’ 
of other authors) from the base of the Windy Knoll deposit was 
examined by qualitative and quantitative reflected-light methods and 
by x-ray diffraction. The presence of a mosaic texture confirms that 
the bitumen is thermally metamorphosed. Stability of this texture 
during laboratory carbonization above 2500°C indicates that the 
bitumen has passed through the active thermal decomposition phase 
beyond its resolidification point. A sharp (002) reflection, corre- 
sponding to a d spacing of 3.473 A, shows that the mosaic units are 
composed of well-packed aromatic layers. Optical bireflectance mea- 
surements demonstrate a high degree of preferred orientation of the 
mosaic units and their aromatic layers in relation to the level of 
aromaticity of the bitumen, its atomic H/C ratio and its reflectance 
at 546 nm. This omens orientation suggests that the bitumen 
during metamorphism developed a high fluidity under thermal influ- 
ences which caused molecular rearrangements to produce a high 
degree of parallelism in the aromatic structures, a development 
possibly aided by injection and/or stress while the bitumen was still 
viscous. The present structural ordering of the bitumen allows it to 
graphitize during laboratory carbonization, indicating that the origi- 
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nal bitumen was of relatively high H content and low O content. 
The temperature of formation of the metamorphosed bitumen is 
difficult to estimate, although an earlier suggestion of a formation 
temperature of 140°C might be acceptable if the original bitumen 
was held at an elevated temperature for a considerable period of 
time. 


46723 First proof of structure of a C2s-pentacyclic triterpane in 
petroleum. Seifert, W.K. (Chevron Oil Field Research Co., Rich- 
mond, CA); Moldowan, J.M.; Smith, G.W.; Whitehead, E.V. Nature 
(London); 271: No. 5644, 436-437(2 Feb 1978). 

A Cos member of the hopane family is naturally abundant (26 
ppM) in the Monterey shale, offshore Santa Barbara, California. The 
structure of this C2sH4s-triterpane-I was determined to be 17a(H), 
18a(H), 218(H)-28, 30-bisnorhopane. It is present in many California 
crudes, as well as in the nearby Monterey shale, and in a crude form 
from the Northern Volga Ural(Siva) region, indicating a unique 
diagenetic pathway. (DLC) 


46724 Study of carbonaceous mesophase through the ESR spectra 
of vanadyl chelates. Yamada, Y.; Ouchi, K.; Sanada, Y.; Sohma, J. 
(Natl Res Inst for Pollut and Resour, Saitama, Jpn). Fuel; 57: No. 2, 
79-84(Feb 1978). 

The behavior of vanadyl chelate complexes in Iranian heavy 
oil and ethylene tar pitch during the carbonization process has been 
investigated by the e.s.r. technique to obtain information on the 
mesophase transformation. Activation energies for rotation of che- 
lates incorporated with aromatic lamellae, and ordering parameters, 
are estimated from correlation times and intensities of e.s.r. spectra. 
The molecular plane of the chelates incorporated into the mesophase 
was found to be oriented parallel to the applied field. 24 refs. 


46725 Regularities in variations of geochemical properties of oils 
from subsalt rocks in Caspian Depression. Serebryakov, O.I. Geol. 
Nefti Gaza; No. 12, 44-48(Dec 1977). (In Russian). 
Methane-naphthene types of petroleum are found in the east- 
ern part of the Caspian Depression, and methane-aromatic types in 
the western part. The degree of their catagenesis becomes stronger 
in the western direction. The identity of the regularities of distribu- 
tion of hydrocarbons by temperature fractions of petroleum types 
confirms genetic unity of hydrocarbons of the Caspian Depression. 


46726 Studies on evaluation and utilization of activated carbon. 
II. Liquid phase adsorption properties of activated carbon prepared 
from sulfonated asphalt. Terada, K.; Kudo, K.; Yamamoto, Y.; Mi- 
tooka, M.; Yokogawa, A. (Maruzen Oil co, Gongendo, Saitama-ken, 
Jpn). Bull. Jpn. Pet. Inst.; 19: No. 2, 179-186(Nov 1977). 

Liquid phase adsorption properties of activated carbon pre- 
pared from sulfonated asphalt were investigated by comparing with 
those of commercial activated carbon. As adsorbates iodine, acetic 
acid, phenol, methylene blue, sodium dodecylbenzene sulfonate 
(DBS), rhodamine B, congo red, methyl mercury chloride, lead 
nitrate and sodium cyanate were used. Adsorption capacity for 
comparatively small molecular adsorbates such as iodine and acetic 
acid was almost independent of the yield from raw asphalt and it was 
the same order of magnitude of commercial activated carbon. On the 
other hand, adsorption capacity for comparatively large molecular 
adsorbates such as methylene blue, DBS and congo red increased 
with decreasing yield. 18 refs. 


46727 Experimental investigation of heat conductivity of methyl- 
nonylketone at high temperatures and pressures. Mustafaev, R.A.; 
Abbasov, A.A. (Az SSR Polytech Inst im. Ch. II'dyma). Izv. Vyssh. 
Uchebn. Zaved., Energ.; No. 8, 146-147(Aug 1977). (In Russian). 

Results of an experimental investigation of the heat conduc- 
tivity coefficient of methylnonylketone depending on temperature 
and pressure by the method of nomotonous warming-up are present- 
ed. The tests were carried out within the temperature range of 300- 
670K and the pressure range from the atmospheric one to 490 bar. 


46728 Chemical composition of adsorption-treated transformer 
oils produced by cocurrent parallel contacting of working streams. 
Mikhailov, I.A.; Chernysheva, M.M.; Brodskii, E.S.; Uvarova, I.M. 
(All-Union Sci-Res Inst for Pet Proc, USSR). Chem. Technol. Fuels 
Oils (USSR) (Engl. Transl.); 13: No. 7/8, 470-475(Jul-Aug 1977). 

In the reported experiments, the authors have carried out an 
investigation of the chemical composition of the treated oils and the 
nature of the distribution of hydrocarbon types with the two types of 
adsorptive treatment, using two samples of low-viscosity distillates 
(300-400°C cuts) obtained from a waxy medium-sulfur Tuimazy 
crude and from mixture of low-sulfur low-wax Baku crudes. The 
cocurrent and countercurrent treating conditions used in producing 
the transformer oils are listed in a table. The physicochemical 
properties of the treated oils are also listed. The products (distillates 
and treated oils) were subjected to chromatographic separation on 
silica gel; the resulting fractions were combined into a saturated part, 
an aromatic part, and resinous compounds. Extensive experimental 
data are tabulated and evaluated. It is shown that the transfer of 
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dinaphthenobenzenes to the oils is very similar for all treating 
regimes, with either distillate. The trinaphthenobenzenes present in 
the distillates from the mixed Baku crudes are highly adsorbed. The 
transfer of these hydrocarbons to the oils is no greater than 40% of 
their content in the distillate. The transfer of mono- and dinaphtha- 
lene derivatives into the oils under cocurrent flow conditions 
amount to 92-96% lower values being obtained in countercurrent 
adsorption or with higher adsorbent feedstock ratios at high veloci- 
ties of the feedstock solution in cocurrent flow. Aromatic sulfur 
compounds are well sorbed by the adsorbent, and the transfer of 
these compounds to the oil (36-45%) is favored by increasing the 
contact time of the adsorbent with the feed or by increasing the ratio 
with increasing solution feed rate. 4 refs. 


46729 Combinations of phenolic antioxidants with zinc 
dialkyldithiocarbamates for use in improving the thermal-oxidative 
stability of jet fuels. Vishnyakova, T.P.; Golubeva, I.A.; Kislitsyna, 
N.I1.; Krylov, I.F.; Englin, B.A.; Sashevskii, V.V. (Gubkin Moscow 
Inst of the Petrochem and Gas Ind, USSR). Chem. Technol. Fuels 
Oils (USSR) (Engl. Transl.); 13: No. 5/6, 332-335(May-Jun 1977). 

An important task in the current stage of development of 
aviation technology is the improvement of thermal-oxidative stabil- 
ity of jet fuels. The highest level of jet fuel thermal-oxidative 
stability can be achieved by the use of packages or combinations of 
additives giving a synergistic effect. Such combinations of antioxi- 
dants have been investigated widely for inhibiting the processes of 
oxidation of hydrocarbons, polyolefins, and rubbers; however, there 
is almost no information in the literature on the use of these additive 
packages for jet fuels. Experimental data are presented which show 
that the use of an additive package consisting of a phenolic antioxi- 
dant with a zinc dialkyldithiocarbamate does make it possible to 
reduce the ash content of the additive introduced into the fuel, 
which is an important factor in service. However, the “practical” 
synergism has not been observed. 6 refs. 


46730 Effectiveness of antioxidants in jet fuels produced by 
severe hydrogenation. Tumar, N.V.; Lykov, O.P.; Kislitsyna, N.I.; 
Aukharieva, R.G. (Gubkin Moscow Inst of the Petrochem and Gas 
Ind, USSR). Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 13: 
No. 5/6, 360-362(May-Jun 1977). 

The development of hydrogenation processes aimed at im- 
proving the service properties of jet fuels has led to a broadening of 
the product line of fuels obtained by such processes. However, these 
fuels are inadequate in chemical stability. This paper presents results 
of a study which was carried out in order to investigate the influence 
on the chemical stability of severely hydrogenated fuels from such 
effective antioxidants as 2,6-di-tert-butyl-4-methylphenol (Ionol), 
2,2'-methylene-bis(4-methyl-6-tert-butylphenol) (NG-22-46) and zinc 
dialkyldithiocarbamates. To rate the chemical stability of fuels with 
additives, the authors have used a procedure involving four cycles of 
heating the fuel sample (6 h each) at a temperature of 120°C, 
followed by filtration through a No. 4 biological filter; the thermal 
stability of the fuels was determined in accordance with GOST 
11802-66. Experimental data are tabulated, plotted and evaluated. It 
is demonstrated that the use of the test additives at a mass concentra- 
tion of 0.01% gives a sharp retardation of the oxidative processes 
and prevents, to a large extent, undesirable changes in the fuel 
properties upon oxidation. 5 refs. 


46731 Mass-spectrometric method of determination of straight- 
and branched-chain paraffinic hydrocarbons in petroleum fractions. 
Brodskii, E.S.; Volkov, Yu.A.; Lukashenko, I.M. (All-Union Sci-Res 
Inst for Pet Process, USSR). Chem. Technol. Fuels Oils (USSR) 
(Engl. Transl.); 13: No. 5/6, 366-368(May-Jun 1977). 

Service properties of fuels and oils, such as the octane 
number, viscosity, viscosity-temperature characteristics, solid point, 
etc., depend on the concentration and type of paraffinic hydrocar- 
bons present in these products. Various methods are available for 
determining the concentrations of isoparaffins and n-paraffins in 
petroleum products: urea adduct formation, gas chromatography, IR 
spectroscopy, mass spectrometry, etc. The use of mass spectrometry 
for the analysis of paraffinic hydrocarbons with various types of 
structures has one specific advantage over other methods, in that 
with mass spectrometry it is also possible to determine the group 
composition of the petroleum product. Experimental data are pre- 
sented and evaluated in terms of practical recommendations. In 
evaluating the accuracy of the method, the authors used artificial 
mixtures made up of the deparaffined base oil RM and n-hexadecane. 
The reproducibility standard error is 0.93%. 8 refs. 


46732 Effectiveness of Ionol as an antioxidant additive for jet 
fuels at elevated temperatures. Gureev, A.A.; Chertkova, N.Ya. 
(Gubkin Moscow Inst of the Petrochem and Gas Ind, USSR). Chem. 
Technol. Fuels Oils (USSR) (Engl. Transl.); 13: No. 5/6, 384- 
386(May-Jun 1977). 

Ionol [2,6-di-tert-butyl-4-methylphenol] is used in stabilizing 
lubricating and electrical oils, and outside the USSR it is also used 
for jet fuels. At a concentration of 0.003% by weight, Ionol is an 
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effective additive, almost completely eliminating the oxidation of 
fuels under conditions of long-term storage and transport. Along 
with the growth of supersonic aviation, a further need has arisen for 
the stabilization of jet fuels at higher temperatures. It is well known 
that the efficiency of Ionol as an antioxidant additive, particularly at 
elevated temperatures, depends to a large degree on its concentra- 
tion in the fuel and on the oxidizability of the fuel itself and on the 
conditions of oxidation. In this connection, the authors have investi- 
gated the behavior of Ionol as an antioxidant additive at elevated 
temperatures. The fuels used in this work were T-1 and TS-1 
[straight-run aviation kerosines] conforming to GOST 10227-62, a 
hydrotreated fuel T-7 conforming to GOST 1208-66, and a 190- 
265$degree$C fuel cut produced by severe hydrogenation, contain- 
ing 97% naphthenic hydrocarbons. All these fuels were oxidized 
under identical conditions by atmospheric oxygen at a temperature 
of 150$degree$C. Experimental data are presented which show that 
the complete suppression of oxidation of T-8 fuel when tested in the 
TSRT-2 apparatus at 160$degree$C could be achieved only with an 
Ionol concentration of 0.05%. Accordingly, an Ionol concentration 
of 0.003% was proposed for stabilization of all of the hydrogenative- 
processed fuels that were investigated. 7 refs. 


46733 Apparatus for evaluating thermal stability and corrosivity 
of jet fuels under dynamic conditions. Aliev, A.A.; Kochelaev, P.L,; 
Mardanov, M.A. Chem. Technol. Fuels Oils (USSR) (Engl. Transl.); 
13: No. 5/6, 436-440(May-Jun 1977). 

A test rig identified as TSD-70 has been developed for the 
evaluation of jet fuel thermal stability under dynamic conditions. A 
fuel sample of only 2.26 liters is required for a single determination 
of thermal stability. The TSD-70 apparatus is shown schematically. 
Fuel from the unheated tank passes to the heater and through the 
test filter after which it is cooled in the heat exchanger and passes 
onto the waste tank. In contrast to other apparatus currently used for 
this purpose, compressed air rather than a pump is used to drive the 
fuel. The effectiveness of such a fuel-feed system was established by 
a study of the thermal stability of T-1 fuel (aviation kerosine) under 
dynamic conditions. Design details of the apparatus are given and its 
advantages outlined. Experimental data are tabulated, plotted and 
discussed. It is demonstrated that the TSD-70 apparatus is applicable 
to the rating of thermal stability of different types of jet fuels 
intended for use in systems in which the fuel is not subjected to 
heating in the fuel tank; the apparatus can also be used in rating the 
efficiency of additives being developed to improve the thermal 
stability of fuels. 10 refs. 


46734 Application of a mixture of coking gas oil and tar oil 
against petroleum coke freezing together. Ol’kov, P.L.; Syunyaev, 
Z.1.; Rogacheva, O.1.; Galimov, R.Yu.; Chapaikina, S.A.; Pechenkin, 
V.G.; Maksyutov, V.A.; Verba, V.V.; Serdyukov, G.E. (Ufa Pet 
Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 6, 43- 
46(1977). (In Russian). 

The efficacy of application of coking gas oil with an addition 
of tar oil against petroleum coke freezing together is investigated. It 
is found that the strength of freezing together of wet coke to the 
metallic surface covered with the mixture decreases by a factor of 5. 
At the temperature of minus 13°C, an addition of 0.5% wt. of 
mixture to a mass of coke with the moisture content of up to 12% 
wt., completely eliminates freezing together. To achieve the same 
results at minus 25°C, the amount of the mixtures which has to be 
added to the coke mass must be increased to 2% wt. 


46735 Rapid method of determination of final product composi- 
tion under the conditions of full irrigation during rectification of 
multicomponent mixtures. Prokof'eva, T.V.; Molokanov, Yu.K. 
(Moscow Inst of Petrochem and Gas Ind im. I.M. Gubkin, USSR). 
Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 6, 47-51(1977). (In Rus- 
sian). 

An approximate method of calculation of the compositions of 
final products under given conditions is considered. This method 
makes use of the assumption of constancy of relative volatilities and 
molar fluxes over the height of the column. According to set 
requirements with regard to the content of the target fraction in the 
distillate and the residue, the proposed method allows determination, 
manually, without the aid of a computer and with little use of time, 
of the temperature boundary of mixture separation, the minimum 
number of theoretical trays in a column, and complete compositions 
of final products, with a precision adequate for practical calcula- 
tions. Examples of calculation of rectification of narrow benzine 
fractions are presented. The method may be used to evaluate the 
operation of industrial columns and in designing new plant. 


46736 Investigation of temperatures of phase transformations of 
paraffins by dilatometry and thermography methods. Aleksandrova, 
E.A.; Grishin, A.P.; Lobachev, Yu.Yu. (Groznyi Pet Inst im. M.D. 
Millionshchikov, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 
6, 52-56(1977). (In Russian). 

An installation to investigate phase transformations of paraf- 
fins following temperature drops is described. Results of measure- 
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ment of the values of AV contractions for synthetic and oil paraffins 
during their crystallization are presented. The possibility and condi- 
tions of a reliable determination of the temperature of the beginning 
of crystallization of paraffins by means of a contractiogram are 
demonstrated. 


46737 Investigation of the effect of solvents on the hydraulic 
characteristics of non-newtonian petroleum types. Peisakhov, S.I.; 
Beibutova, A.A.; Mustafaev, A.A. (Az SSR Inst of Pet and Chem 
im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 6, 92- 
94(1977). (In Russian). 

It is experimentally found that addition of solvents into the 
turbulent flow of non-Newtonian petroleum types containing asphal- 
tene-resinous substances results in an increase of hydraulic resistance 
despite a decrease in the effective viscosity of oil. The data obtained 
support the results of the investigations conducted by Academician 
L.S. Leybenzon, which revealed that hydraulic resistance increases 
when kerosene or benzine-type solvents are added to paraffinous 
petroleum types. 


46738 Enlargement of emulsion drops in an external electric 
field. Stepanenko, A.N. (Moscow Inst of Petrochem and Gas Ind im. 
I.M. Gubkin, USSR). Jzv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 9, 39- 
43(1977). (In Russian). 

Problems relating to the enlargement of drops of the dis- 
persed phase of an emulsion in an external electric field are consid- 
ered. Based on the results of a numerical calculation, a dimensionless 
variable is theoretically obtained, determining the emulsion drop 
enlargement rate. The validity of the dimensionless variable for the 
case of an emulsion evenly distributed within the volume of the 
dispersed phase is experimentally proved. It is shown that the 
residual content of water in the emulsion at the outlet from the 
laboratory electrodehydrator, the conditions of settlement being 
similar, is determined by the same dimensionless variable. 


46739 Experimental investigation of heat conductivity of binary 
solutions of organic liquids. Guseinov, K.D.; Klimova, T.F.; Mir- 
zoev, B.M. (Az SSR State Pedagog Inst im. V.I. Lenin). Jzv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 9, 44, 62(1977). (In Russian). 

Results of an experimental investigation of thermal conductiv- 
ity of the system, oil aldehyde-hexane, in four concentrations within 
the temperature range of 293.3-521.2 K and the pressure range of 1- 
295 bar are presented. 


46740 Flow of a liquid from conically diverging nozzles. 
Skobei'tsyn, Yu.A.; Zhigulin, V.V. (Gruz SSR Pet Inst im. M.D. 
Millionshchikov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 9, 45- 
49(1977). (In Russian). 

Formulas are derived for the determination of the flow rate 
coefficient of conically divergent nozzles within the Reynolds 
number region of Re/sub T/<2000. Experimental values of p are 
presented in the form of graphs of dependence on the cone angles, 
relative length, and Re/sub T/. 


46741 Analysis of deviations from ideality in vapor-liquid solu- 
tions of n-paraffins. Tsaturyants, A.B.; Khmara, Yu.I.; Glybin, V.L; 
Zaichenko, I.M. (Kiev Technol Inst of Light Ind, Ukr SSR). Jzv. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 9, 63-68(1977). (In Russian). 

Results of a systematic analysis of deviations from ideal 
solubility for binary systems of n-paraffins, based on the published 
experimental data, are presented. 31 refs. 


46742 Investigation of the possibilities of using gas diffusion for 
automatic analytical control. Ilyasov, L.V. (Az SSR Inst of Pet and 
Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 
9, 89-96(1977). (In Russian). 

Through experimental investigations of the diffusion of gas 
mixtures into any pure gas, it is established that, if an initial multi- 
component gas mixture is first diluted by a pure gas, the components 
of the mixture diffuse into the pure gas independently of one 
another. The possibility of utilizing this phenomenon for the auto- 
matic analysis of the composition of three and more component gas 
mixtures and determination of deviations of the composition of liquid 
petroleum products from a set composition is demonstrated. 10 refs. 


46743 Oil and gas condensates of the Luginetskii field. 
Smol'yaninova, N.M.; Stramkovskaya, K.K. Khim. Tekhnol. Topliv 
Masel; No. 2, 3-6(1977). (In Russian). 

The characteristics of gas condensate and petroleum in the 
Luginetskii field of Tomskaya Oblast are described. Several physico- 
chemical properties of the group hydrocarbon fraction are defined. 
The possibility of producing fuels, oils and raw resources for petro- 
chemical process is examined. 7 tables, | fig. 


46744 Study of the benzene chemical composition in petroleum 
residue coking. Stekhun, A.I.; Ivanova, T.S.; Osipova, L.I.; Sums- 
kaya, A.I. Khim. Tekhnol. Topliv Masel; No. 2, 10-14(1977). (In 
Russian). 
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The individual hydrocarbon benzene composition is given for 
the coking of Western Siberian and Mangyshlak petroleum residues, 
as found by combining liquid fluorescent and gas chromatography. 
The Cs—Cz olefin hydrocarbons, which comprise up to 50% of the 
examined benzenes, could become a large-tonnage raw source of 
high-molecular olefins for petrochemical synthesis. 5 tables, 2 figs. 


46745 Determination of jet fuel thermal stability under dynamic 
conditions. Gladkikh, V.A.; Seregin, E.P.; Sashevskii, V.V.; Ivanov, 
A.L.; Makarov, Yu.P. Khim. Tekhnol. Topliv Masel; No. 2, 48- 
51(1977). (In Russian). 

In order to accomplish a greater convergence of results in 
determining the thermal stability of fuels under dynamic conditions 
it was found necessary to make changes in GOST [All-Union 
Standard] 17751-72 that would provide for: (a) preliminary filtration 
of fuels through a filter with a porehole size of 5 mcm; (b) strict 
determination of thermoelectric hot junction for measuring the fuel’s 
temperature in the control filter chamber; (c) an additional thermo- 
couple device for measuring the wall temperature of the control 
filter chamber. 2 tables, 3 illustrations, 2 references. 


46746 Study of the protective properties of lubricative-cooling 
fluids. Polyakov, S.G.; Kuznetsov, V.A.; Kotlov, Yu.G. Khim. Tekh- 
nol. Topliv Masel; No. 2, 51-54(1977). (In Russian). 

Studies were made of the protective properties of lubricative- 
cooling fluids by polarization resistance in combination with a bifilar 
dual electrode Steel 60 sensor in the lubricative-cooling fluids under 
a self-emulsifying oil film and in a humid atmosphere. 2 tables, 4 
figs., 9 references. 


46747 Effect of additives in transmission oils on lowering the 
wear and tear of parts. Matveev, V.V.; Boldashev, G.I. Khim. 
Tekhnol. Topliv Masel; No. 2, 54-56(1977). (In Russian). 

Laboratory results are given for tests on the effect of addi- 
tives DF-11, LZ-23K:1, OTP and EFO in the base oils TS-14.5 and 
AK-15 on parts wear and tear as tested on a four-ball friction 
machine. The use of additives in tractor transmission oils lowers the 
wear and tear of parts, especially when the abrasive particle size is 
from 5 to 25 mcm. The additive DF-11 in the oil TS-14.5 was found 
to be the most effective. During ball operation in the oil TS 14.5 + 
6% of DF-11 additive with 0.25% of a 10 mcm-sized abrasive, wear 
and tear is lowered by 58%. 2 figs., 4 references. 


46748 Geokhimiya serovodoroda i formirovanie zalezhei vysoko- 
sernistykh gazov. (Geochemistry of hydrogen sulfide and formation of 
deposits of high-sulfur natural gas). Anisimov, L.A. Moscow; 
Izdatel’stvo Nedra (1976). 160p. 

A broad range of problems concerning the geochemistry of 
hydrogen sulfide and petroleum sulfur-organic compounds is exam- 
ined. Information is presented, in accordance with the traditional 
description of the geochemistry of elements or compounds, on the 
physical-chemical properties of hydrogen sulfide, its variable natural 
distribution, the geography of hydrogen sulfide presence in sedimen- 
tary rock, the history of hydrogen sulfide in sedimentation, diagene- 
sis, catagenesis and hypergenesis. An examination is made of hydro- 
gen sulfide formation resulting from oxidation-reduction processes, 
the decomposition of petroleum sulfur-organic compounds and bitu- 
mens and as a result of the interaction between natural sulfur and 
water and hydrocarbons in the catagenesis region. Finally, data are 
presented on sulfur gas deposits and diagrams are given for the 
formation of high hydrogen sulfide deposits. The book will be of 
interest to geochemists and geologist-petroleum specialists of pro- 
duction organizations and to scientific personnel. 


STORAGE 
REFER ALSO TO CITATION(S) 48746, 48747, 48748 


46749 (TID—28465) Feasibility study for requiring storage of 
crude oil, residua! fuel oil and/or refined petroleum products by 
industry. Final report. (JRB Associates, Inc., McLean, Va. (USA)). 2 
Dec 1976. 76p. Dep. NTIS, PC A05/MF AOI. 

The feasibility of an Industrial Petroleum Reserve (IPR), a 
program authorized by the Energy Policy and Conservation Act 
(EPCA) of 1975, was investigated. The investigation was conducted 
to assemble and structure the relevant data on the US refining and 
importing industry, to define alternative program characteristics, to 
analyze the potential impacts of the program on industry and con- 
sumers, to Outline implementation plans for two alternative pro- 
grams, and to identify policy issues that must be decided and gaps in 
the available data that must be filled. The report provides inputs for 
FEA issue papers and a background for review of industry and 
public comments on the proposed program. A specific storage 
facility network is not recommended, although individual central 
storage facilities are identified, described, and aggregated to develop 
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program cost estimates and fill schedules for a central storage 
option. 


46750 (TID—28465/1) Feasibility study for requiring storage of 
crude oil, residual fuel oil and/or refined petroleum products by 
industry. Amendment No. 1 to final report. (JRB Associates, Inc., 
McLean, Va. (USA)). 15 Jan 1977. 134p. Dep. NTIS, PC A07/MF 
AOl. 

Subsequent to the preparation of the original Industrial Petro- 
leum Reserve (IPR) feasibility study (TID 28465) a number of 
actions and events have occurred: A public hearing was held by 
FEA in July to obtain comments, information, and data on the 
feasibility of implementing the IPR program. Focus shifted from 
assessing the feasibility of alternative IPR configurations to deter- 
mining whether or not to implement any option. The Federal 
Energy Administration (FEA) prepared and staffed an issue paper 
focused on the costs, benefits, advantages, and disadvantages of 
exercising the discretionary IPR authority contained in $156 of the 
Energy Policy and Conservation Act (EPCA). New information on 
Strategic Petroleum Reserve (SPR) facility costs, fill rates, and 
program plans has continued to develop and evolve. As a result of 
these activities, a number of changes, additions, and augmentations 
to the original document are warranted. This addendum 1s presented 
to document and consolidate those which are critical to the decision 
process. 


46751 Methods for sealing underground rock reservoirs for stor- 
ing crude oil, oil products and gaseous fuels. Nielubowicz, B. Przegl. 
Gorn.; 33: No. 12, 562-568(Dec 1977). (In Polish). 

Methods for hydraulic limitation of leakage of stored liquid 
and gaseous products are discussed. Methods for sealing the sides of 
underground room-reservoirs and shaft openings connecting the 
storing rooms with the surface are presented. The author sets forth a 
view on the utility of undertaking research work on developing 
methods of constructing rock reservoirs which are the most advanta- 
geous under Polish conditions. 6 refs. 


46752 Investigation of setting and design of oil tank foundations. 
Galeev, V.B. (Ufa Pet Inst, USSR). Jzv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 6, 87-91(1977). (In Russian). 

The setting of tanks in the course of their hydraulic testing 
and operation is investigated. Likewise, problems of foundation 
design are considered. It is recommended that the calculation of the 
foundation setting and deformation of the tank bottom be carried out 
as a structure resting freely on an elastic base considered as an elastic 
half-space. A formula for the determination of soil setting under the 
tank bottom is obtained. Based on some experiments, it is found that 
for clayey soils as well as for light and medium sandy loams of the 
Middle Ob region, their electrochemical strengthening is the most 
suitable. To improve tank operating conditions and to unload some 
of their structural nodes, it is recommended: to increase the time of 
tank filling with water during tests to 7-10 days; to establish the time 
4 holding tanks under the test load to 100-140 hr, to attach pipes 
after tests. 


COMBUSTION 


REFER ALSO TO CITATION(S) 46491, 46526, 46692, 48139 


NATURAL GAS 


REFER ALSO TO CITATION(S) 48167 


RESERVES 


REFER ALSO TO CITATION(S) 46555, 46556, 46557, 46558, 
46560, 46562, 46563 


GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 46562, 46563, 46564, 46566, 
46567, 46568, 46569, 46570, 46572, 46573, 46574, 46575, 46578, 
46579, 46580, 46581, 46586, 46588, 46594, 46595, 46597, 46598, 
46599, 46612 


46753 (NVO—0655-05) Western Gas Sands Project. Quarterly 
basin activities report. (CER Corp., Las Vegas, Nev. (USA)). 1 Apr 
pony Contract EY-76-C-08-0655. 32p. Dep. NTIS, PC A03/MF 
AOl. 


NATURAL GAS 4633 


A summation is presented of the — program site identifi- 
cation, and drilling and testing activity in the four primary study 
areas of the Western Gas Sands Project (WGSP). Pertinent informa- 
tion for January, February, and March, 1978 is included for each 
study area. The areas are the Northern Great Plains Province, the 
Greater Green River Basin, the Piceance Basin, and the Uinta Basin. 


46754 Discovery of a gas field on the Astrakhan Arch and further 
exploration and pro goals. Rovnin, L.I.; Mizinov, N.V.; Vor- 
onin, N.I. (Mingeol RSFSR, USSR). Geol. Nefti Gaza; No. 10, 41- 
43(Oct 1977). (In Russian). 

Data on the discovery of a large natural gas deposit on the 
Astrakhan arch are presented. Discovery of new productive com- 
plexes is expected in Lower Carboniferous and Devonian strata. 
Recommendations are given on the type and amount of work 
necessary to assure early study of the Astrakhan gas deposit. Astra- 
khan arch, situated north of Astrakhan, covers an area 140*120 km. 
Productive complexes are at the depth of 4000-4500 m. 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 46612, 46639, 46754, 46772, 
48144, 48629 


46755 (FE—2025-3) Potential producibility and recovery of nat- 
ural gas from geopressured aquifers of the Cenozoic sediments of the 
Gulf Coast Basin. Final report. Cronquist, C.; Malott, J.P.; Olsen, 
N.H.; Purser, P.E.; Zimmerman, F.W. (Gulf Universities Research 
Consortium, Bellaire, Tex. (USA)). 30 Oct 1977. Contract EX-76-C- 
01-2025. 39p. Dep. NTIS, PC A03/MF AO1. 

The geothermal geopressured gas resource of the Texas- 
Louisiana Gulf Coast area appears to offer a reasonable chance of 
developing into an energy resource of considerable magnitude. It has 
the additional advantage that the gas and electricity can be fed into 
existing transportation systems at minimal investments, and it would 
supplement declining production from other sources as it was 
brought on stream. No fundamental technical problems are foreseen, 
and there appears to be no radically new technology development 
required. four critical questions exist--are the individual reservoirs of 
economic size; are the brines saturated with natural gas; can high 
well productivity be sustained; and can the brine be disposed of in an 
economical and environmentally satisfactory manner. These ques- 
tions can be answered at reasonable cost exposures, and the odds for 
a successful outcome appear good. 


46756 (ORO—5197-8) Study of hydrocarbon-shale interaction. 
Progress report No. 8, January 1—March 31, 1978. Schettler, P.D. 
Jr. (Juniata Coll., Huntingdon, Pa. (USA)). 1978. Contract EY-76-S- 
05-5197. 3lp. Dep. NTIS, PC A03/MF AO1. 

During the period the DOE computer became operational 
except for plotting capability. Work devoted to the calibration and 
performance testing of the isothermal diffusion apparatus and related 
software is reported. Data gathering was initiated on CH, and He 
isotherms and CH, degasibilities on particles. Data on diffusion and 
isotherm parameters for gas wells in West Virginia and Illinois are 
tabulated. (JRD) 


46757 Regeneration of poisoned Claus alumina catalysts. George, 
Z.M. (Alberta Research Council, Edmonton). Prepr., Div. Pet. 
Chem., Am. Chem. Soc.; 22: No. 4, 1335-1342(Aug 1977). 

From American Chemical Society meeting; Chicago, IL (28 
Aug 1977). 

It is generally accepted that surface SO,=, sulfur and carbon 
deposits, NOs;~, loss of effective surface area, etc., cause Claus 
catalyst deactivation. The poisoned catalysts that were examined 
exhibited these characteristics. The regeneration process was de- 
signed to remove the chemical poisons and in the process the surface 
area was partially recovered and the catalytic activity restored. 
However, we have not been able to relate the quantity of these 
deactivating agents to the loss of Claus catalytic activity. There is a 
suggestion that the total sulfur or total poison may be related to the 
loss in catalytic activity. It would be valuable to study the decline in 
activity of fresh alumina by adding contaminants such as hydrocar- 
bons, amines, NO/sub x/, and oxygen individually and in combina- 
tion, to the Claus reactants and relate to the properties of the used 
catalyst in terms of sulfur and carbon deposits, SOs=, NOs”, and 
surface area. Attempts may also be made to determine if the poisons 
are reversibly adsorbed. The accepted in-plant regeneration involves 
the lowering of SO,=, carbon and sulfur deposits, etc., as discussed 
earlier. Regeneration of sulfated alumina catalysts have been carried 
out at around 250°C using Claus reactants, methane at 475°C, a 
mixture of steam and sulfur vapor at 440°C, as well as by leaching. 
But the activity enhancement does not ap to be complete as we 
have observed. During the course of this investigation an element in 
the poisoning of catalysts became evident, namely plant operational 
parameters which favor long catalyst life. Establishing these param- 
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eters is clearly a better solution to the poisoning problem than 
regeneration and will be of prime concern when the mechanism of 
poisoning is better understood. 


46758 Design of pools to cool water used for gas cooling in low- 
temperature separation installations. Zadora, G.I; Leonov, E.V.; 
Tsareva, N.I. (Moscow Inst of Petrochem and Gas Ind im. I.M. 
Gubkin, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 8, 59- 
63(1977). (In Russian). 

A system of thermal balance equations for designing industrial 
technological schemes consisting of a water-cooling pool and gas/ 
water heat exchangers used in low-temperature separators is pro- 
posed. Results of calculations for the Maykop deposit of the Krasno- 
dar Territory are presented. 


46759 Computation of the coefficient of stratum coverage by 
injected gas in cycling process calculations at gas condensate deposits. 
Gurevich, G.R.; Brusilovskii, A.I. (Moscow Inst of Petrochem and 
Gas Ind im. I.M. Gubkin, USSR). Izv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 9, 33-36(1977). (In Russian). 

Expressions are obtained for calculating the coverage coeffi- 
cient according to the scheme of Standing et al. If account has to be 
taken of the difference in densities between the displaceable gas and 
the displacing gas and in the pressure drop between the injection line 
and the extraction line, a new expression is proposed for the calcula- 
tion of the coverage coefficient, and a method of its determination is 
described. 


PRODUCTS AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 48094, 48169 


HEALTH AND SAFETY 


46760 (SAN—W 1364-01) Liquefied natural gas wind tunnel sim- 
ulation and instrumentation assessments. (R and D Associates, 
Marina del Rey, Calif. (USA); Colorado State Univ., Fort Collins 
(USA)). Apr 1978. Contract EE-77-C-03-1364. 366p. Dep. NTIS, PC 
A16/MF AO1. 

An evaluation of selected aspects of LNG safety research is 
presented. Findings are reported on LNG flame radiation data, 
criteria for test site selection, wind tunnel modeling, wind tunnel 
tests, instrumentation, and Salton Sea meteorological data. Recom- 
mendations are made for methods of studying LNG vapor disper- 
sion. (JRD) 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 46707, 48164 


(NP—23178) Future of natural gas: economic myths, regu- 

realities. (Federal Power Commission, Washington, D.C. 
(USA). Bureau of Natural Gas). Nov 1976. 28p. Federal Power 
Commission, Washington, DC. 

Forecasts are presented of conventional gas supplies (exclud- 
ing Alaskan) past the year 2000 as well as the potential for supple- 
mentary supplies from Alaskan gas, LNG, and coal gasification 
during the same period. The costs for these supplies are calculated, 
in constant dollars, for 1985 and 2000 using estimated quantities of 
new gas and rollover gas under existing FPC Opinions for these 
years. The prices of alternate fuels are also estimated, using the price 
rollup under EPCA for crude and the expiration of contracts for 
coal. Btu price equivalency at the wellhead is assumed for oil and 
gas in 2000, still in constant 1975 dollars. It is concluded that 
declining conventional supplies will force reductions in high-priority 
loads around 1990 with the concomitant elimination of all industrial 
(non-process) interstate loads. Supplementary supplies can pick up a 
large part of the decline and permit, virtually indefinitely, interstate 
market service at between 12 and 14 Tcf/year (1975 equalled 12.1 
Tcf). In 1985, with conventional supplies only, the cost of gas, 
including a surcharge for underutilization of capacity, will be only 
slightly less than the cost with rolled-in supplemental supplies. In the 
year 2000, supplementary supplies with conventional supplies will 
cost less than conventional supplies alone. Gas prices will rise faster 
than alternate fuel prices making gas a premium fuel for most 
industrial uses. Gas prices to residential consumers will remain less 
than fuel oil No. 2 nearly to the year 2000. Electricity will continue 
to be far more expensive for space heating. 
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ENVIRONMENTAL EFFECTS 
REFER ALSO TO CITATION(S) 48170 


46762 (HCP/P4548—01) Confined boiling rates of liquefied pe- 
troleum gas on water. Reid, R.C.; Smith, K.A. (Massachusetts Inst. of 
Tech., Cambridge (USA). Dept. of Chemical ee i May 
1978. Contract EE-77-S-02-4548. Sip. Dep. NTIS, PC A04/MF 
AOl. 

Results of a program to measure the rate of boiling of 
liquefied petroleum gas (LPG) on water surface and to develop an 
analytical model to describe the phenomena involved are reported. 
Primary emphasis was placed on liquid propane or LPG mixtures 
containing small quantities of ethane or butane or both. A few 
exploratory tests were, however, made with pure liquid ethane, 
ethylene, and n-butane. The investigation was conducted to provide 
quantitative data and analytical models to delineate the rate of 
vaporization, the spread rate and the degree of fractionation, should 
an LPG tanker suffer an accident leading to a major spill on water. 
For propane or LPG spills on water, immediately following the 
contact, violent boiling commenced. Ice quickly formed; in most 
cases, ice was even thrown onto the sidewalls of the vessel. In some 
instances sprays of water/ice and propane were ejected from the 
calorimeter. Within a few seconds, however, the interaction quieted 
and the surface was covered by a rough ice sheet. The LPG boiled 
on the surface of this ice, but large gas bubbles occasionally ap- 
peared under the ice shield and were trapped. The boiling rate 
decreased with time with a concomitant increase in the thickness of 
the ice shield. In the first second or two, very high boiling heat 
fluxes were experienced. The mass of LPG lost was approximately 
half that spilled originally. It is estimated that only 5 to 15% could 
have been ejected as liquid if the water loss is used as a reference. 
However, since the water surface is very agitated during this period, 
it is not possible to obtain reliable quantitative values of the boiling 
flux. Also, as noted, the mass lost in the very early time period was 
approximately proportional to the original mass of LPG used. It may 
be inferred that larger spills lead to more mixing and boiling before 
the ice shield prevents a direct contact between the LPG and the 
water. 


46763 (NP—23223) Detailed environmental analysis concerning 
a proposed liquefied natural gas facility, Point Conception, California 
for Western LNG Terminal Associates. Docket No. CP75-83-3. 
(Dames and Moore, Los Angeles, Calif. (USA)). Nov 1977. vp. 
Dames and Moore, Los Angeles, CA. 

Portions of document are illegible. 

Results of a sand transport study for a proposed marine 
terminal site near Point Conception, California are presented. The 
marine terminal is part of an LNG facility currently being consid- 
ered for this area. The study was conducted to evaluate the impact 
of the proposed marine terminal on the longshore movement of sand 
in the vicinity of Point Conception. Included are a review of the 
proposed site baseline conditions, the effects similar structures have 
had on adjacent shorelines, and theoretical and model studies per- 
taining to the effects of coastal structures on the littoral environ- 
ment. 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 


46764 (LA—7088) Modeling and optimizing a gas—water reser- 
voir. Johnson, M.E.; Monash, E.A.; Waterman, M.S. (Los Alamos 
Scientific Lab., N.Mex. (USA)). May 1978. Contract W-7405-ENG- 
36. 29p. Dep. NTIS, PC A03/MF AO1. 

Results of modeling and optimizing a gas-water reservoir 
with variable production rate and enhanced recovery with water- 
flooding are presented. A dynamic programming approach leads to a 
conjecture as to the optimal production strategy. An analytical proof 
of this conjecture is then obtained. 


POLICY, LEGISLATION, AND REGULATION 
REFER ALSO TO CITATION(S) 46715, 46761, 48168, 48169, 48170 


46765 (FEA/B—76/145) Curtailments of natural gas service. 
Bass, A.F. (National Energy Information Center, Washington, D.C. 
(USA)). Feb 1976. 13p. Dep. NTIS, PC A02/MF AO1. 

The issue of natural gas supply and potential curtailments is a 
complicated and sometimes confusing subject. A clarification of this 
issue is presented by summarizing and discussing basic relevant 
information. This includes an explanation of commonly-used termin- 
ology, a discussion of some of the causes of the current supply- 
demand imbalance, a description of the curtailment priority systems, 
a presentation of the estimated extent of gas curtailments, and a 
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review of major remedial actions. The curtailment of natural gas in 
the interstate market results from the long-term of declining reserve 
additions. The immediate extent of the curtailments varies greatly by 
State as does the capability to adjust to the shortages. Recent 
weather, adjustment of priority plans, conservation practices, and 
emergency purchase of gas under FPC regulations have combined to 
significantly reduce or alleviate the projected impacts during the 
current winter. However, these short-term measures do not material- 
ly address the longer-term issue of the natural gas supply-demand 
imbalance. 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 46720, 48170 


46766 Development of long-distance gas transport in Czechoslo- 
vakia. Lauer, K.H. (Tech Werke der Stadt Stuttgart, Ger). Gas- 
Wasserfach, Gas-Erdgas; 118: No. 12, 549-550(Dec 1977). (In 
German). 

A brief outline is given of the development of the gas econo- 
my of Czechoslovakia, beginning with the first gas works in Prague 
in 1845 up to the most modern transport systems for natural gas. 
There exist today two supply systems, one based on city gas, which 
is produced mainly in Lurgi pressurized gasification plants from 
brown coal, while the other is based on natural gas imported mainly 
from the USSR. Czechoslovakia is also very important as a transit 
country for natural gas deliveries from the USSR to the Federal 
Republic of Germany. 


46767 Simulating the operation of a natural gas distribution 
system with linear flow models. Slater, G.E.; Erdle, J.C.; Raphael, 
D.L. (Pa State Univ, University Park). J. Can. Pet. Technol.; 16: No. 
4, 57-67(Oct-Dec 1977). 

This paper presents research conducted to refine a previous 
attempt at simulating natural gas distribution (NGD) systems with 
linear flow models (LFM). A new method of constructing the 
transaction matrix of an NGD system LFM is presented. The new 
method allows the calculation of storage field leakage volumes and 
compressor fuel requirements for steady-state operation. Application 
of the model to an existing system is described. The validity of the 
model is verified through comparison of metered and predicted gas 
flows and pressures. 31 refs. 


46768 Installation and extension of a gas-pipeline network. Simu- 
lation and optimization. Praselj, E. (Inst Fr du Pet). Rev. Inst. Fr. Pet. 
Ann. Combust. Liquides; 32: No. 5, 789-816(Sep-Oct 1977). (In 
French). 

The problem of installing and expanding gas-pipeline net- 
works is analyzed. Only the “static case” of the problem, which 
involves the determination of the optimum network structure for a 
given future year, is dealt with. The solution method used combines 
optimization and simulation. The mathematical simulation based on a 
deterministic method is used. 21 refs. 


46769 Method of optimization of the parameters of automated 
block equipment of trunk gas pipelines. Klinov, I.A.; Kuchin, B.L. 
(Moscow Inst of Petrochem and Gas Ind im. I.M. Gubkin, USSR). 
Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 9, 75-77(1977). (In Rus- 
sian). 

A formulation of the problem of optimization of the paramet- 
ric series of equipment of trunk gas pipelines is described. A method 
of solving the problem is proposed, based on the idea of dynamic 
programming. The possibility of application of the method is investi- 
gated. An algorithm and an example of its application showing the 
effectiveness of the method are presented. 


46770 Utilization of identification methods in calculations of 
unsteady operating conditions of gas pipelines. Nikolov, G.K.; Bezug- 
lov, V.P.; Yakovlev, E.I. (Moscow Inst of Petrochem and Gas Ind 
im. ILM. Gubkin, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 9, 
78-84(1977). (In Russian). 

A mathematical model of subsonic gas flow in long pipelines 
under unsteady conditions is used. This model consists of a system of 
nonlinear partial differential equations. Linearization of the type 
f(x) = $lambda$$omega$/- 2D is considered for its parameters. It takes 
into account variations in hydraulic resistance $lambda$, velocity 
$omega$, and diameter D, separately or taken together along the gas 
pipeline. This permits solution of the problems of operational analy- 
sis of unsteady conditions of pipelines at the end sections and in 
emergency situations. The case is considered when f(x)=ax+b. A 
method of identification is described. An algorithm for realization on 
a computer is given. A numerical example is considered. 


46771 Method and apparatus for providing superheated gaseous 
fluid from a low temperature liquid supply. Bivins, H.W. Jr. US 
Patent 3,986,340. 19 Oct 1976. vp. 


OIL SHALES AND TAR SANDS 4635 


A new LNG regasification process permits high-efficiency 
use of low-level heat sources without the problems of freezing, 
minimizes duct costs and space requirements by placing heat ex- 
changers near the LNG storage tanks, and uses ammonia as the heat- 
transfer medium for the advantages of ready availability, low cost, 
high heat-transfer coefficients, and ready detection of leaks. A closed 
chamber contains the ammonia heat-transfer fluid as a lower liquid- 
phase portion and an upper vapor-phase portion. After the liquid 
phase is heated to the saturation temperature to cause it to vaporize, 
the LNG is contacted with the vaporized fluid to superheat it while 
the vapor-phase portion of the heat-transfer fluid condenses and falls 
into the liquid-phase portion. The rate of delivery of LNG and the 
rate of heating of the heat-transfer fluid may be controlled to 
provide an equilibrium condition of the heat-transfer fluid in the 
closed chamber, which is maintained at a preselected temperature. 
The heat source for providing heat to the heat-transfer fluid may 
comprise waste heat conventionally dumped into the environment. 


PROPERTIES 


46772 Bor’ba s gidratami pri ekspluatatsii gazovykh skvazhin v 
severnykh raionakh. (Prevention of hydrates during exploitation of 
natural gas wells in northern regions). Degtyarev, B.V.; Bukhgalter, 
E.B. Moscow; Izdatel’stvo Nedra (1976). 198p. 

Modern physico-chemical concepts are presented on the hy- 
drates of natural gases, and various methods are presented for 
determining the conditions for the formation of hydrates in gases in 
various deposits. Particular attention is given to practical problems 
in the control of hydrate formation in wells and industrial pipelines 
in northern deposits. A detailed examination is made of substances 
(inhibitors) used to prevent and control hydrates: methanol, glycols, 
calcium chloride, mixed, multi-purpose and promising inhibitors, and 
recommendations are made for selecting a specific inhibitor. Other 
hydrate control methods are discussed: the use of face and mouth 
gas heaters, thermal insulation of well shafts and circuits, and the 
economic effectiveness of those methods. The book is intended for 
industrial workers of the North and other regions as well as for 
specialists at scientific-research and design institutes. It can also be 
used by students at petroleum-gas departments in higher teaching 
institutions. 55 tables, 73 illustrations, 75 references. 


46773 Experimental investigation of thermal conductivity of Cen- 
tral Asian gas condensates. Mutalibov, A.A.; Shubin, V.V.; Makhmu- 
dov, G.N. (Tashkent Highw Inst, Uzb SSR). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 9, 59-61(1977). (In Russian). 

Thermal conductivity of gas condensates from the Shatlyk, 
Gugurtli, and Gazli deposits is measured on an experimental setup by 
the method of monotonous heating, within the temperature range of 
313-533 K and pressure range of up to 400 bar. A comparative 
analysis of the experimental material shows that thermal conductiv- 
ity of gas condensates is higher, the more paraffinous and the less 
aromatic hydrocarbons they contain. 


COMBUSTION 


REFER ALSO TO CITATION(S) 48139 


STORAGE 


46774 (NP—23179) Underground storage of natural gas by inter- 
state pipeline companies: calendar year 1975, winter 1975—1976. 
(Federal Power Commission, Washington, D.C. (USA). Bureau of 
Natural Gas). Nov 1976. 39p. Federal Power Commission, Washing- 
ton, DC. 

Data and information on the number of US natural gas 
storage fields in 1975 are presented along with data on the capacity, 
utilization, and certification of natural gas storage fields by jurisdic- 
tional pipeline companies in 1975. Data and information are also 
included on estimated cost of storing gas underground in 1975 and 
on 1975 to 1976 winter underground storage operations. (JRD) 


OIL SHALES AND TAR SANDS 


46775 Contribution to the history of the term “bitumoids”. Bas- 
soevich, I.B. (Moscow State Univ im. Lomonosov, USSR). Izv. 
Vyssh. Uchebn. Zaved., Neft Gaz; No. 9, 3-6(1977). (In Russian). 

It is recalled that in 1958 the author of the article suggested 
the use of the term “bitumoids” for the bitumens extracted from 
sedimentary rocks by treating them with organic solvents in distinc- 
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tion from bitumens of the petroleum series minerals. The history of 
the acceptance of this distinction and the term in the USSR is 
outlined. 11 refs. 


SITE GEOLOGY AND HYDROLOGY 


SITE GEOLOGY 


46776 Preliminary geostatistical investigations of tar-bearing 
sands, lease-13, athabasca tar sands. Zwicky, R.W. (Shell Can Resour 
Ltd, Calgary, Alberta). J. Can. Pet. Technol.; 16: No. 4, 25-30(Oct- 
Dec 1977). 

Preliminary geostatistical studies of the tar sand measures in 
the Lower Cretaceous McMurray formation have shown that vario- 
grams of net thickness and grade of tar sand are well formed. These 
show that the variogram ranges (radii of influence) of net thickness 
and grade are 4,000-5,000 feet, much wider than the sampling 
density. Fines, the clay and silt fraction within the orebody, were 
studied in conjunction with tar grade for one of the orebodies. It was 
concluded that the sampling done on Lease-13 was sufficient for 
locating all major orebodies and for estimating the tar reserves 
accurately. 2 refs. 


DRILLING, FRACTURING, AND MINING 
REFER ALSO TO CITATION(S) 46779 


46777 (LA—7031-PR) Explosively produced fracture of oil 
shale. Progress report, July—September 1977. Carter, W.J. (comp.). 
(Los Alamos Scientific Lab., N.Mex. (USA)). Apr 1978. Contract 
W-7405-ENG-26. 37p. Dep. NTIS, PC A03/MF AO1. 

A detailed plan of the large-scale LASL explosive rubbliza- 
tion experiments to be conducted in the spring and summer of 1978 
at the Colony Mine at Grand Valley, Colorado, is presented. These 
experiments are designed to give data on particle size distributions, 
damage extent, and bed permeabilities in simple modified in situ 
geometries that computer hydrocodes can handle. A brief and pre- 
liminary description of a smaller scale series of experiments to 
develop methods of altering in situ stresses by controlled injection of 
a thixotropic grout is described. Fracture models alternative to the 
nucleation and growth model are discussed, as are calculations based 
on macroscopic inelastic deformation. Finally, several vexing com- 
putational problems have been solved. 


46778 (LA—7164-PR) Explosively produced fracture of oil 
shale. Progress report, October—December 1977. Carter, W.J. 
(comp.). (Los Alamos Scientific Lab., N.Mex. (USA)). Jun 1978. 
Contract W-7405-ENG-36. 48p. Dep. NTIS, PC A03/MF AOl. 

Previous analytic studies of stress waves in oil shale indicate 
anomalous regions of tension resulting from the anisotropic nature of 
the material. This effect presents interesting possibilities for breakage 
enhancement if charges are properly placed. A simple physical 
model is presented. Equations of plastic flow are derived by means 
of the associated flow rule for anisotropic materials. A new and 
simple analytic theory of fragmentation is discussed. Suggestions are 
made for improved, static triaxial experiments to be used for tracing 
the strain paths of material elements near buried explosives. Comput- 
er studies on the effect of detonator placement in a columnar 
explosive have given information useful in the optimization of explo- 
sive loading. An error analysis is given of the effects of small 
inconsistencies in experimental ultrasonic velocities on the elastic 
constants of a transversely isotropic material, pointing out the need 
to use care in data analysis. An analytic study using finite element 
calculations of the stress distributions formed by overstressed regions 
underground is discussed. 


OIL PRODUCTION, RECOVERY, AND REFINING 


REFER ALSO TO CITATION(S) 48072 


IN SITU METHODS, TRUE AND MODIFIED 
REFER ALSO TO CITATION(S) 46793, 46794 


46779 (SAND—78-0858) Oil shale programs. Eighth quarterly 
report, October 1977—December 1977. Boade, R.R. (ed.). (Sandia 
Labs., Albuquerque, N.Mex. (USA)). May 1978. Contract EY-76-C- 
04-0789. 63p. Dep. NTIS, PC A04/MF AO1. 

Activities are reported in a program to develop the technol- 
ogy needed for the in situ processing of oil shale, to demonstrate the 
technical feasibility of such processing, and to evaluate its economic 
viability. The effort to reach these objectives is made by providing 
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technical assistance and field support to Laramie Energy Research 
Center (LERC) for specific field projects. The activities of the 
present reporting period have been confined to the hydraulic/ 
explosive fracturing experiment which is in progress at Site 12 of the 
LERC field laboratory near Rock Springs, Wyoming. The highlight 
of the quarter was the successful execution of the explosive portion 
of this experiment on December 1, 1977. This successful event was 
particularly significant since a previous attempt to detonate four 
months earlier (August 10) had failed. Important aspects of the Site 
12 experiment are given. In support projects for in situ oil shale 
processing development of equipment and techniques for use in 
monitoring, controlling, and evaluating in situ oil shale fracturing 
and retorting events is reported. In other work, instrumentation and 
analytical support for oil shale projects which draw financial support 
from the DOE was provided. In work devoted to in situ shale bed 
preparation dynamic and quasi-static laboratory experiments are in 
progress to examine the deformation and fracture behavior of var- 
ious grades of oil shale and work is underway to develop and verify 
computational procedures for field applications. The selection of 
particular tasks for study is based in part on the immediate needs of 
the other oil shale activities and also on longer term requirements 
established by the overall goals of the program. 


SURFACE METHODS 


46780 Shale retorting process. Langlois, G.E.; Tamm, P.W. (to 
Chevron Research Co.). US Patent 4,087,347. 2 May 1978. Filed 
date 20 Sep 1976. 8p. 

Disclosed is a process for the retorting of shale and other 
similar hydrocarbon-containing solids in which the solids to be 
retorted are mixed with a solid heat transfer material to rapidly heat 
the hydrocarbon-containing solids to a high temperature. The shale 
and heat-transfer material are entrained in a high-velocity gaseous 
stream and conveyed upward in a vertical dilute phase lift pipe 
retorting vessel, whereby the hydrocarbon-containing solids are 
rapidly heated to an elevated temperature vaporizing a minor por- 
tion of the hydrocarbons in the solid. The hydrocarbon-containing 
solids then pass into a disengaging zone wherein the gas and solids 
are separated. The partially retorted solids then pass into a gravitat- 
ing bed retort and flow downward countercurrent to the flow of a 
stripping gas. The process is characterized by a high liquid yield and 
a minimum gas yield along with minimal amounts of volatile compo- 
nents being left in the retorted solids. 


46781 Study and industrial use of oil shale. Volkov, T.M.; 
Efimov, V.M.; Petukhov, E.F. Khim. Tverd. Topl.; No. 3, 157- 
163(1977). (In Russian). 

Developmental trends are presented for the industrial tech- 
nology of the thermal cracking of shale-kukersit. Also cited is the 
power engineering system for the semicoking of lump shale, includ- 
ing power devices and powerful gas generators with an output of 
1000 t of shale per day that simultaneously remove hydrogen sulfide 
from the generator gas. Recommendations are also made for setting 
up production without drainage. The indicated system has become 
the basis for the technical retooling of currently operating enter- 
prises in the USSR. Shale from a number of the country’s fields has 
been studied and tested and the technical possibility of processing 
that shale in gas generators for the production of liquid fuel has been 
demonstrated. Gas generators with a capacity of 10 to 15 thousand 
tons of shale per day have been designed for shale oil relatively poor 
in organic mass. | table, 1 diagram, 4 references. 


46782 Thermal cracking and power engineering utilization of 
shale oil. Gubergrits, M.Ya.; Rokhtla, I.1.; Smirnov, A.S.; Tyagunov, 
B.I.; Chikul, V.I.; Elenurt, A.A. (Inst. of Chemistry, Tallin). Khim. 
Tverd. Topl.; No. 3, 164-169(1977). (In Russian). 

The thermal processing of Baltic shale with a solid heat 
carrier is the basic power engineering combination utilized. Efficient 
versions of that combination, which allow the autonomous exploita- 
tion of all links in the production of electrical energy at peak load 
operation, provide for the thermal cracking of shale at optimal 
temperature conditions and the selection of lower olefins from 
semicoking gas and pyrolysis products from the light portion of tar 
as the chemical feedstocks (within the range of from 7 to 9 up to 22 
to 26 percent of total volatile substance). 2 tables, 2 diagrams, 7 
refereaces. 


46783 Technology of chemical processing of kerogen from sapro- 
letic oi] shale. Fomina, A.S.; Veski, R.E.; Myannik, A.O. (Inst. of 
Chemistry, Tallin). Khim. Tverd. Topl.; No. 3, 170-174(1977). (In 
Russian). 

The basic processing system is presented for the nitric acid 
and atmospheric oxidation of kerogen concentrate from kukersit as 
well as for the formation and separation of oxidation products— 
aliphatic saturated dicarboxylic acids. The characteristics, yields, 


and uses of special products are presented. 2 tables, 1 diagram, 6 
references. 
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PROPERTIES AND COMPOSITION 
REFER ALSO TO CITATION(S) 46722, 46723, 46792 


46784 Colorado Green River Formation oil shale as viewed by 
pulsed n.m.r. Sydansk, R.D. (Marathon Oil Co, Littleton, Colo). 
Fuel; 57: No. 2, 66-72(Feb 1978). 

Oil shale samples were investigated by the wideband proton 
pulsed nuclear magnetic resonance method in order to estimate 
potential oil shale yields. This method requires a very small sample 
and the determination may be obtained within minutes. 18 refs. 


46785 Introduction of oxygen functions into asphaltenes and 
resins. Moschopedis, S.E.; Speight, J.G. (Alberta Res Counc, Ed- 
monton). Fuel; 57: No. 1, 25-28(Jan 1978). 

Experimental results regarding the introduction of oxygen 
functions into bituminous materials are reported. It was observed 
that introduction of oxygen functions into bitumen fractions causes 
significant changes in the physical properties. The products possess 
the capability of reducing the surface tensions of aqueous systems. 
Derivatives containing the sulfonic group are more hydrophilic than 
those materials containing carboxylic and/or phenolic functions and 
=— to have superior dispersing and emulsifying properties. 19 
refs. 


46786 Use of microwaves in measuring the organic content of oil 
shale. Judzis, A. Jr.; Hiatt, R.E.; Williams, B. (Univ. of Michigan, 
Ann Arbor). Proc. IEEE ; 65: No. 11, 1626-1627(Nov 1977). 
Microwave radiation may be an alternate means of measuring 
the organic content of oil shales such as those found in Colorado, 
Wyoming, and Utah. Preliminary results show a strong correlation 
between the dissipation of microwave energy in shale and its organic 
richness in the frequency range investigated (0.3 to 1.0 GHZ). 


46787 Contribution of organic geochemistry to a paleoecological 
outline of Toarcian oil shales in the eastern Paris Basin. analysis of 
insoluble organic matter (kerogens). Huc, A.Y. (Univ Louis-Pasteur, 
Strasbourg, Fr). Rev. Inst. Fr. Pet. Ann. Combust. Liquides; 32: No. 5, 
703-718(Sep-Oct 1977). (In French). 

This study of kerogens isolated from early Toarcian shales 
sampled on the eastern out-crop of the Paris Basin verifies the 
overall homogeneity of the organic matter in this formation. This 
organic matter is of autochthonous marine origin. However, the 
occurrence of small variations related to different geographical 
locations reinforces the concept of geochemical provinces in this 
basin as revealed by a previous analysis of the chloroform extracts. 
Differences between a northern province (Lorraine) and a southern 
province (Avallon area, Haute-Saone, haute-Marne) could be inter- 
preted as the consequence of a more important detrital input in the 
northern part of the basin and/or of different environmental condi- 
tions at the time of deposition. 27 refs. 


46788 Stepwise ozonization of the kerogen of combustible shales. 
Egor’kov, A.N.; Mostetskii, I.; Yakovlev, V.I.; Proskuryakov, V.A. 
(Lensovet Leningrad Technol Inst, USSR). Solid Fuel Chem. 
(USSR) (Engl. Transl.); 11: No. 2, 47-50(1977). 

The possiblity has been shown of the complete degradation of 
the kerogen of Baltic shales into products soluble in acetic acid and 
oxides of carbon under the action of ozonized oxygen. The charac- 
teristics of the change in the elementary composition and the proper- 
ties of the kerogen and of the soluble degradation products have 
been traced in a stepwise process. It is demonstrated that stepwise 
ozonization permits a considerable amount of the kerogen carbon to 
be converted into light-colored soluble products and, consequently, 
may be considered as a promising method for investigating the 
structure of kerogen. 9 refs. 


46789 Study of the products of the stepwise ozonization of kero- 
gen. Egor’kov, A.N.; Mostetskii, I.; Yakovlev, V.I.; Proskuryakov, 
V.A. (Lensovet Leningrad Technol Inst, USSR). Solid Fuel Chem. 
(USSR) (Engl. Transl.); 11: No. 2, 51-58(1977). 

In the reported experiments, after their separation according 
to solubility, the products of the stepwise ozonization of the kerogen 
of Russian shale have been studied by IR spectroscopy and by gel 
and gas-liquid chromatography. A combination of gas chromato- 
graphy with mass spectrometry was used to identify the compo- 
nents. In the ozonization products the authors have identified the C.- 
C2o normal monocarboxylic acids, C2-Cig normal dicarboxylic acids, 
levulinic acid, and other compounds. The stepwise ozonization of 
kerogen can be used to obtain the lower dicarboxylic acids. 8 refs. 


46790 Comparative characteristics of the organic matter of De- 
vonian and Jurassic combustible shales of the Ukhta deposit. Urov, 
K.E.; Listrem, A.I. (Inst of Chem, Acad of Sci of the Est SSR). Solid 
Fuel Chem. (USSR) (Engl. Transl.); 11: No. 2, 65-71(1977). 

In the reported experiments, the compositions of the bitu- 
moids and tars from the semicoking of the combustible shales of the 
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Ukhta deposit have been investigated by chromatographic methods. 
Questions of the genesis of these shales are discussed. 25 refs. 


DIRECT USES AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 46783, 48139 


46791 (EPRI-AF—709) Emission characteristics of Paraho 
Shale Oil as tested in a utility boiler. Final report. Mansour, M.N.; 
Jones, D.G. (Southern California Edison Co., Rosemead (USA); 
Paraho Oil Shale Demonstration, Inc., Grand Junction, Colo. 
(USA)). Mar 1978. 70p. Dep. NTIS, PC A04/MF AO1. 

Combustion tests of Crude Paraho Shale Oil (0.7% sulfur and 
2% nitrogen) were conducted in a 45 MW Combustion Engineering 
boiler at SCE’s Highgrove Generating Station. Shale oil was blend- 
ed in various proportions with low sulfur oil before its combustion in 
the boiler so that the sulfur content of the fuel blend did not exceed 
0.5%. Emission of air contaminants was determined when shale oil 
blends are burned in all burners (tank blending), and when the oil 
blend is burned in the lower boiler elevation only, followed by the 
combustion of low nitrogen fuels in the upper elevations. The 
segregation of the high and low nitrogen fuels, in two independent 
fuel systems, was originated by SCE and named "Dual Fuel Com- 
bustion.”” NOx emissions were evaluated for both a developmental 
low NOx burner (LNB) and a conventional mechanical atomized 
Peabody burner using both tank blending and dual fuel combustion 
systems. The emission levels were determined under normal and off- 
stoichiometric (o/s) modes of combustion. The maximum reduction 
in emission level occurred during the fuel-rich combustion of shale 
oil in the lower boiler elevation followed by the combustion of 
natural gas in the upper elevation. Both fuel nitrogen conversion into 
NOx and thermal NOx formation were found to be very dependent 
upon burner air/fuel ratio. The conversion efficiency of fuel nitrogen 
into NOx was calculated and found to be inversely proportional to 
the nitrogen content of the fuel. The emission of particulate matter 
trace elements and polynuclear aromatic hydrocarbons from the 
combustion of shale oil was also evaluated during the study. 


46792 Study of shale pitches as binders for the production of 
anode paste. Chalik, S.M.; Sverdlin, V.A.; Shmagin, Ya.G.; Lasu- 
kova, L.P.; Denisenko, V.I. (All-Union Sci-Res and Des Inst of the 
Alum, Magesium and Electrode Ind, USSR). Solid Fuel Chem. 
(USSR) (Engl. Transi.); 11: No. 2, 77-84(1977). 

In view of the fact that the rate of development of the 
production of coal tar lags behind the rate of expansion of the 
aluminum and electrode industry, the necessity is arising for the use 
of new types of raw material to obtain the pitch used as binder in the 
production of anode pastes and electrode articles. In the reported 
experiments, the properties of shale pitches obtained by the thermal 
treatment under atmospheric pressure of generator chamber and 
hydraulic tars with softening temperatures of 76-82$degree$C have 
been studied. In their properties and their behavior in anode pastes, 
these pitches approximate to medium-temperature coal pitch. 7 refs. 


WASTE RESEARCH AND MANAGEMENT 


46793 Decreasing hydrogen sulfide concentration of a gas. Cha, 
C.Y. (to Occidental Oil Shale, Inc.). US Patent 4,086,962. 2 May 
1978. Filed date 24 Mar 1977. 18p. 

The hydrogen sulfide concentration and total sulfur concen- 
tration of a gas of relatively higher hydrogen sulfide and total sulfur 
concentration are reduced by combining hydrogen sulfide in the gas 
with oxygen in the presence of a fragmented permeable mass of 
particles containing oil shale treated to remove organic materials to 
yield a gas with relatively lower hydrogen sulfide and total sulfur 
concentration for withdrawal from the fragmented permeable mass. 
14 claims, 4 figures. 


46794 Method of oxidizing hydrogen sulfide. Compton, L.E. (to 
Occidental Oil Shale, Inc.). US Patent 4,086,963. 2 May 1978. Filed 
date 24 Mar 1977. 12p. 

The hydrogen sulfide concentration of a gas is reduced by 
reacting hydrogen sulfide in the gas with oxygen in the presence of 
raw oil shale. The ratio of sulfur dioxide to sulfur produced by this 
reaction depends upon the molar ratio of oxygen to hydrogen sulfide 
present. Sulfur is the predominant product when hydrogen sulfide is 
reacted in the presence of oil shale with less than about 1 mole of 
oxygen for each 2 moles of hydrogen sulfide. 


ENVIROMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 46371, 48744 
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NUCLEAR FUELS 


46795 (GJO—108(76)) Uranium industry seminar. (Energy Re- 
search and Development Administration, Grand Junction, Colo. 
(USA). Grand Junction Office). 1976. 379p. (CONF-7610148—). 
Dep. NTIS, MF A0Ol1. 

From Proceedings of uranium seminar; Grand Junction, CO, 
USA (19 Oct 1976). 

Portions of document are illegible. 

Fifteen papers were presented by ERDA and NRC staffers 
on the uranium industry. Topics discussed include nuclear fuel 
planning, uranium market, national uranium resource evaluation, 
uranium reserves and exploration, uranium supply, uranium mill 
licensing, and foreign uranium. Separate abstracts were prepared for 
all 15 papers. (DLC) 


46796 (GJO—108(76), pp 1-9) Overview of the nuclear fuel 
cycle. Schwennesen, J.L. 1976. 

In Uranium industry seminar. 

This paper covers briefly the chief issues confronting each 
aspect of the nuclear fuel cycle with particular interest on the "front 
end”: uranium resources, uranium enrichment, reprocessing and re- 
cycling capacity, and radioactive waste management. (DLC) 


RESERVES 


46797 (GJO—108(76), pp 155-176) Uranium ore reserves. 
Meehan, R.J. 1976. 

In Uranium industry seminar. 

This paper provides information on the concepts and methods 
used by ERDA for uranium ore reserve estimation and the current 
ore reserve situation and trends. The distribution of reserves is given 
for each of the last five years. Most of the drilling during the first 
half of 1976 was in New Mexico, Wyoming, and Texas. 16 figures. 
(DLC) , 


46798 (GJO—108(76), pp 271-294) Discovery rates and costs for 
additions to constant-dollar uranium reserves. Klemenic, J.; Sanders, 
L.R. 1976. 

In Uranium industry seminar. 

There is an exponential relationship between the cost and the 
quantities of published ore reserves. Year-to-year comparisons of 
reserves should be made on the basis of constant dollar cost. Con- 
stant valued reserves plus cumulative production appear not to have 
decreased. During the period 1967-75 there is a downward trend in 
discovery rate. There is indication that this downward trend is 
leveling off. There is an exponential relationship between cutoff cost 
and discovery rate, Ib/$. There is a trend of increasing discovery 
cost and this has been measured. 5 figures, 12 tables. 


46799 (GJO—108(76), pp 309-337) Foreign uranium develop- 
ments. Wright, R.J. (Energy Research and Development Adminis- 
tration, Washington, DC). 1976. 

In Uranium industry seminar. 

A look is taken at developments in the production picture. An 
attempt is made to sketch a geologic picture of three types of 
uranium deposits under exploration: lower Proterozoic deposits, 
calcrete deposits, and alkalic rocks. Producer countries surveyed are 
Australia, Canada, South Africa, and a few others. 16 figures. (DLC) 


46800 (GJO—1659-3) Uranium solution-mineral equilibria at low 
temperatures with applications to sedimentary ore deposits. Langmuir, 
D. (Pennsylvania State Univ., University Park (USA)). Dec 1977. 
Contract EY-76-C-13-1659. 87p. (GJBX—54(78)). Dep. NTIS, PC 
A0S/MF AO1. 

Gibbs free energies, enthalpies, and entropies of 42 dissolved 
uranium species and 30 uranium-bearing solid phases have been 
critically evaluated from the literature and estimated when necessary 
for 25°C. Application of the data shows that the uranium in natural 
waters is usually complexed. At typical concentrations of chloride, 
fluoride, phosphate, and sulfate, uranous (U* ) fluoride complexes 
are important in anoxic waters below pH 3-4. At intermediate Eh’s 
(between about +.2 and -.1 volts) and pH values 1-7, UO*2 ion may 
predominate. In oxidized water, uranyl (UO* 2) fluoride complexes 
and uranyl ion predominate below pH 5; from about pH 4-7.5, 
UO2(HPO,;)2* is the principal species; while at higher pH’s, 
UO:2COs and the di- and tri-carbonate complexes predominate. Uran- 
inite (UO2-UO2.25), a-UsOs, and schoepite are the stable uranium 
oxides and hydroxides in water at 25°C. Coffinite, USiO,(c), is 
probably stable relative to UO2(c) when dissolved silica exceeds 
about 60 ppM (as SiO2). At low Eh’s and pH 4-6, the solubilities of 
stoichiometric crystalline uraninite and coffinite are below roughly 
10~* ppB. But at intermediate Eh’s and neutral to alkaline pH’s in the 
presence of phosphate or carbonate, the formation of uranyl phos- 
phate or carbonate complexes can increase the solubilities of these 
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minerals by several orders of magnitude. The uranyl minerals carno- 
tite, tyuyamunite, autunite, potassium autunite, and uranophane are 
least soluble at pH’s in the range 5-8.5 and, in the case of carnotite 
and tyuyamunite, have solubilities as low as 0.2 and 1 ppB uranium, 
respectively. The autunites and uranophane are usually several 
orders of magnitude more soluble than this, consistent with their 
natural occurrences. Sorption of uranyl onto natural materials is 
maximal in the same pH range of 5-8.5. 


46801 (ORNL/EIS—121/V1) Geological and geochemical as- 
pects of uranium deposits. A selected, annotated bibliography. Vol. 1. 
White, M.B.; Garland, P.A. (comps.). (Oak Ridge National Lab., 
Tenn. (USA)). Oct 1977. Contract W-7405-ENG-26. 313p. Dep. 
NTIS, PC Al4/MF AO1. 

This bibliography was compiled by selecting 580 references 
from the Bibliographic Information Data Base of the Department of 
Energy's (DOE) National Uranium Resource Evaluation (NURE) 
Program. This data base and five others have been created by the 
Ecological Sciences Information Center to provide technical com- 
puter-retrievable data on various aspects of the nation’s uranium 
resources. All fields of uranium geology are within the defined scope 
of the project, as are aerial surveying procedures, uranium reserves 
and resources, and universally applied uranium research. References 
used by DOE-NURE contractors in completing their aerial recon- 
naissance survey reports have been included at the request of the 
Grand Junction Office, DOE. The following indexes are provided to 
aid the user in locating reference of interest: author, keyword, 
geographic location, quadrangle name, geoformational index, and 
taxonomic name. 


46802 Uranium-daughter migration and U/Pb isotope apparent 
ages of uranium ores, Shirley Basin, Wyoming. Ludwig, K.R. (US 
Geol Surv, Denver, Colo). Econ. Geol.; 73: No. 1, 29-49(Jan-Feb 
1978). 

Migration of uranium daughters has profoundly affected the 
U/Pb isotope ages of Tertiary uranium ores and constituent minerals 
sampled from three mines and three ore types in Shirley Basin, 
Wyoming. U/Pb ages of pitchblende grains are typically low, show 
moderate to extreme normal discordance, and are very sensitive to 
the presence of pyrite impurities. Pyrite separates give typically high 
U/Pb ages, ranging in discordance from moderate-normal to moder- 
ate-reverse. Total ore samples give U/Pb ages intermediate between 
pitchblende and pyrite and are slightly to moderately discordant. 
The time of pitchblende formation in the Shirley Basin for the 
youngest ore sample analyzed is inferred to be 24+-3 m.y. ago, 
whereas the oldest sample was apparently formed before 35 m.y. 
ago. 23 refs. 


46803 Determination of radioactive disequilibrium in uranium- 
bearing rocks. Szoghy, I.M.; Kish, L. (Laval Univ, Quebec City, 
Que). Can. J. Earth Sci.; 15: No. 1, 33-44(Jan 1978). 

A method is presented to determine the radio-equilibrium of 
the uranium-actinium series in rock samples by low energy photon 
spectroscopy. The equilibrium pattern is indicated by the relative 
abundance of the isotopes $sup 238$U, $sup 231$Pa, $sup 226$Ra, 
$sup 222$Rn and $sup 210$Pb. For whole rock analysis no elaborate 
sample preparation is needed and the measurements can be per- 
formed in the field. On chemically separated material the uranium- 
234, 235 and-238 ratio can also be determined by the present method. 
A practical table for radioactive rock analysis, listing intense photons 
below 250 keV energy, is also included. Measurements on uranium- 
bearing rocks indicate that radioactive disequilibrium is common, 
especially in near-surface specimens. 29 refs. 


46804 New developments on the uranium sector in Australia. 
Graul, H.; HILGER, W. (URANGESELLSCHAFT M.B.H. UND 
CO. K.G., FRANKFURT AM MAIN (GERMANY, F.R.)). Erz- 
metall; 30: No. 9, 382-385(Sep 1977). (In German). 

From Joint meeting of the GDM’s and BVOE’s 
Lagerstaettenausschuesse in uranium ore deposits and their econom- 
ic significance; Leoben, Austria (16 - 18 Feb 1977). 

Australia is one of the richest countries in the world with 
respect to uranium and probably, with Jabiluka, has the largest and 
richest open-pit deposit. The secured reserves in the cost classes 15 
to 30 US-/lb UsOs, amount to about 465,000 t UsOs, which are 
nearly 21% of the world reserves. The largest part of the Australian 
uranium ores is characterized by relatively high contents and can 
predominantly be raised by open-work mining. At present only the 
Mary Kathleen mine in Queensland is in operation. The current 
political opinion of the government in Canberra delays an efficient 
development of the Australian uranium industry. 


46805 Some results of uranium prospecting and production in- 
creasing. Valvoda, Z. Jad. Energ.; 23: No. 7, 270-271(Jul 1977). (In 
Czech). 

A survey is given of uranium ore deposits discovered in 
Europe, America and Australia in recent years. In view of the 
improving situation on world uranium markets, production is being 
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increased and mining resumed. A survey is given of mines where 
mining has been resumed and of newly built uranium ore mining and 
processing plants. 


46806 Uranium ore systems. Experience in classification accord- 
ing to morphogenetic features. Surazhskii, D.Ya. Az. Energ. (USSR); 
42: No. 6, 443-451(Jun 1977). (In Russian). 

On _ the basis of a systematic approach to studying natural 
factors influencing the geometric forms of uranium ore occurrences, 
the author distinguishes and describes the main morphogenetic types 
of uranium ore fields, deposits, ore shoots and ore bodies. Each type 
is shown to be the result of a quite specific conbination of environ- 
mental conditions. 


EXPLORATION 


46807 (DPST—78-146-3) Savannah River Laboratory hydrogeo- 
chemical and stream sediment reconnaissance. Preliminary basic data 
release, ground water in Winston-Salem 1° x 2° NTMS area, North 
Carolina, Virginia, and Tennessee. National Uranium Resource Evalu- 
ation Program. Price, V.; Ferguson, R.B. (Du Pont de Nemours 
(E.I.) and Co., Aiken, S.C. (USA). Savannah River Lab.). Mar 1978. 
Contract EY-76-C-09-0001. 100p. (GJBX—58-78). Dep. NTIS, PC 
A0S/MF AO1. 

This report presents preliminary results of ground water 
reconnaissance in the Winston-Salem National Topographic Map 
Series (NTMS) 1° x 2° quadrangle. This report is issued as a 
supplement to SRL Document DPST-77-146-1, GJBX-66(77), which 
contained a geologic description of the area and analytical results for 
stream sediment samples. Ground water samples were collected at 
784 sites for a nominal density of one site per 25 square kilometers 
(ten square miles). Neutron activation analysis (NAA) results are 
given for uranium and 9 other elements. Field measurements and 
observations are reported for each site. Analytical data and field 
measurements are presented in tables and maps. Statistical summaries 
of data and a brief description of results are given. Key data are 
presented in page-sized hard copy. Supplementary data are on 
microfiche. Key data from ground water sites include (1) water 
quality measurements (pH, conductivity, and alkalinity) and (2) 
element analyses (U, Na, Cl, Mg, Al, Mn, Br, V, and F). Supplemen- 
tary data include site descriptors, information about the collection of 
the samples (well age, well depth, frequency of use of well, etc.), and 
analytical data for dysprosium. 


46808 ‘< “Seca pp 67-89) Status of the NURE program. 
Malan, R.C. 1976. 

In Uranium industry seminar. 

Objectives of the National Uranium Resource Evaluation 
(NURE) program are the rapid completion of a comprehensive 
assessment of the total uranium resources of the U.S., the identifica- 
tion of areas favorable for uranium resources, and the development 
of new and improved geophysical and other technology. The ele- 
ments of NURE include aerial radiometric surveys, water and 
stream sediment sampling, surface geologic studies, remote sensing 
investigations, and subsurface geologic investigations. The NURE 

program procedure, data integration, and data availability are dis- 
cussed. 13 figs. (DLC) 


46809 (GJO—108(76), pp 91-127) Discussion of the preliminary 
NURE report and potential resources. Hetland, D.L. 1976. 

In Uranium industry seminar. 

This paper discusses: (1) a review of the nation’s potential 
uranium resources, (2) the distribution of this potential ($30/Ib) in 
light of current knowledge as of January 1, 1976, and (3) ERDA’s 
(DLC) and future uranium assessment plans. 12 figs., 6 tables. 

C) 


46810 (GJO—108(76), pp 129- a Uranium geophysical tech- 
nology development. Roach, C.H. 1976 

In Uranium industry seminar. 

Simultaneously with current reconnaissance surveys utilizing 
existing technology, new technology is being developed for im- 
proved aerial geophysical surveys. During FY 1976, inhouse and 
subcontracted R and D were directed toward three goals: (1) devel- 
op technology to rapidly survey large areas for uranium favorability 
and occurrences; (2) develop technology to locate and evaluate low- 
grade and deeply buried uranium ore deposits; and (3) provide 
analytical support to other NURE R and D activities. The following 
technologies are discussed: emanometry, direct uranium logging, 
spectral y-ray logging, indirect borehole logging. Neutron-neutron 
lithology and moisture logging, magnetic susceptibility logging, and 
aerial radiometric surveys. Problems involved in the technology 
transfer process are discussed; NURE technologies which are ready 
for this transfer are given. 13 figures. (DLC) 


46811 4 ee pp 177-190) Exploration activities. 
Chenoweth, W.L. 1 
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In Uranium industry seminar. 

The magnitude of uranium exploration activities during 1976 
indicates it will be a record year with the greatest number of feet 
ever drilled and with exploration expanding into many nonproduc- 
ing areas. From all indications, uranium exploration in 1977 will 
exceed 1976. Currently, ERDA is not aware of any Roessing-type 
discoveries in this country or of any major discoveries in frontier 
areas. However, what has the appearance of a new district, may be 
in development in the San Juan Basin north of the Grants mineral 
belt. Within the producing areas, new ore bodies and extensions of 
ore bodies continue to be found. 10 figures. 


46812 (K/UR—13) Procedures manual for stream sediment re- 
connaissance sampling: uranium resource evaluation project. (Oak 
Ridge Gaseous Diffusion Plant, Tenn. (USA)). 8 May 1978. Contract 
W-7405-ENG-26. 50p. Dep. NTIS, PC A03/MF AO1. 

A description of the National Uranium Resource Evaluation 
(NURE) is given. Other sections of the manual are concerned with 
field operations including logistics, site selection, sampling, and 
shipping. Information is also included on data recording, assignment 
of surface geologic unit codes, contamination evaluation, and data 
control guidelines. (JRD) 


46813 Survey of uranium exploration and assessment technology. 
Kosanke, K. (Bendix Field Engineering Corp., Grand Junction, CO). 
Trans. Am. Nucl. Soc.; 28: 104-105(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46814 Radiation transport analyses for borehole logging probes. 
Woolson, W.A.; Gritzner, M.L. (Science Applications, Inc., La 
Jolla, CA). Trans. Am. Nucl. Soc.; 28: 105-106(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46815 Computer modeling of the prompt-fission-neutron logging 
technique. Jensen, D.H. (Sandia Labs., Albuquerque, NM). Trans. 
Am. Nucl. Soc.; 28: 106-107(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46816 Interpretation of prompt-fission-neutron uranium borehole 
logs. Barnard, R.W. (Sandia Labs., Albuquerque, NM). Trans. Am. 
Nucl. Soc.; 28: 107-108(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46817 Field measurements of delayed-neutron probe characteris- 
tics for uranium exploration. Smith, R.C. (Westinghouse R and D 
Center, Pittsburgh); Rodriguez, R.G. Trans. Am. Nucl. Soc.; 28: 108- 
109(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46818 252Cf-based borehole logging system for uranium. Stein- 
man, D.K.; Stokes, J.; Atwell, T.; Dittrich, T.; Friesenhahn, S. (IRT 
Corp., San Diego, CA). Trans. Am. Nucl. Soc.; 28: 109-110(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46819 Photoneutron-based assay method for direct uranium ore- 
grade determination. Baker, M.P.; Menlove, H.O.; Evans, M.L. (Los 
Alamos Scientic Lab., NM). Trans. Am. Nucl. Soc.; 28: 110-111(Jun 
1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978) 
See CONF-780622—. 


46820 Uranium assay in boreholes by means of germanium 
gamma spectrometers. Tanner, A.B.; Moxham, R.M.; Senftle, F.E. 
(Geological Survey, Reston, VA). Trans. Am. Nucl. Soc.; 28: 112(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 
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46821 Gamma-ray spectral calculations for uranium wall logging. 
Jain, M.; Close, D.A.; Evans, M.L. (Los Alamos Scientific Lab., 
NM). Trans. Am. Nucl. Soc.; 28: 113-114(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46822 222Rn and 7'°Pb measurements for uranium prospecting. 
Schutz, D.F. (Teledyne Isotopes, Westwood, NJ). Trans. Am. Nucl. 
Soc.; 28: 114(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46823 Radon measurements using the nuclear track technique. 
Fleischer, R.L.; Fiske, M.D.; Hart, H.R. Jr.; Likes, R.S.; Mogro- 
Campero, A. (General Electric Co., Schenectady, NY). Trans. Am. 
Nucl. Soc.; 28: 114-115(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46824 Estimates of ground concentration from airborne radiome- 
tric data. Grasty, R.L. (Geological Survey of Canada, Ottawa). 
Trans. Am. Nucl. Soc.; 28: 115-116(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978 


" See CONF-780622—. 


46825 Airborne phoswich detector systems. Schneid, E.J. (Grun- 
man Aerospace Corp., Bethpage, NY). Trans. Am. Nucl. Soc.; 28: 
116-117(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46826 Large-volume plastic detector for aerial gamma-ray spec- 
troscopy. Duval, J.S.; Pitkin, J.A. (Geological Survey, Denver). 
Trans. Am. Nucl. Soc.; 28: 118(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46827 MAZAS: a line-intensity estimation code for the analysis 
of aerial radiometric data. Sperling, S.M.; Reed, J.H.; Shreve, D.C.; 
Orphan, V.J. (Science Applications, Inc., La Jolla, CA). Trans. Am. 
Nucl. Soc.; 28: 118-119(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


46828 Field technique for the measurement of uranium in natural 
waters. Robbins, J.C. CJM Bull; 71: No. 793, 61-67(May 1978). 

A new technique for the determination of trace levels of 
uranium in solution has been developed. A compact laser emits 
short, but intense, ultraviolet pulses to excite the green fluorescence 
of a uranyl-complex formed by the addition of a proprietary reagent 
to the sample. Organic species present in most natural waters also 
fluoresce quite intensely, but their emission does not last appreciably 
longer than the excitation pulse, in contrast to the relatively long 
persistence of the uranyl fluorescence. Electronic ‘gating’ is em- 
ployed to separate the long-lived contribution, rejecting substantially 
the organic emission. Results using the laser fluorescence method on 
many sets of natural waters of various origins have been compared 
against corresponding values generated by independent laboratories. 
Correlation has been generally good over a range from less than 0.1 
to more than 100 ppb U. Solid samples have also been analyzed after 
extraction of the uranium into solution. Accuracies adequate for 
most exploration purposes have been achieved, but further work is 
required to determine effects of interferences in samples with com- 
plex matrices. The transport and deposition of uranium in natural 
waters is controlled by the organic and inorganic chemistry of the 
waters involved. It is suggested that interpretation of very low 
uranium levels will be aided by additional measurements of conduc- 
tivity and organic content, with subsequent statistical treatment. 


46829 Uranium in alkaline waters: Okanagan area, British Co- 
lumbia, Culbert, R.R.; Leighton, D.G. (D. G. Leighton and Asso- 
— Ltd., Vancouver, B.C.). CIM Bull.; 71: No. 793, 103-110(May 
1978). 

Several thousand parts per billion of uranium are present in 
some alkaline lake and ground waters of the Okanagan region, 
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British Columbia. To a major extent, the uranium content of these 
highly anomalous waters is controlled by their levels of dissolved 
bicarbonate. In lakes, dissolved bicarbonate and the organic content 
of the sediment largely control the partitioning of uranium between 
sediment and water. This relationship is found to a lesser extent in 
alkaline creeks, and transported geochemical anomalies in soils 
appear where uranium-bearing alkaline ground waters have encoun- 
tered organic materials. There is a possibility that young, near- 
surface deposits (with very low radioactivity) are forming from 
these uraniferous waters. 


46830 Implications of disequilibrium in exploration for uranium 
ores in the surficial environment using radiometric techniques. A 
review. Levinson, A.A. (Calgary Univ., Alberta (Canada). Dept. of 
Geology); Coetzee, G.L. (Anglo American Corp. of South Africa 
Ltd., Johannesburg). Miner. Sci. Eng.; 10: No. 1, 19-27(Jan 1978). 

The search for uranium deposits by means of field and air- 
borne techniques is based on the detection of either gamma rays or 
alpha particles emitted by certain nuclides in the uranium decay 
series, which are generally assumed to be in equilibrium with the 
parent uranium isotope (7°*U). However, of the 13 principal interme- 
diate unstable nuclides produced during the decay of *°*U to 7°*Pb, 
most have chemical or physical properties that are distinctly differ- 
ent from each other and from *°U. Hence, disequilibrium cam 
result. The most important nuclides in the *°*U series (the only series 
discussed here) that are sufficiently long lived and can separate by 
chemical or physcical means from the parent are ***U, *°°Th, ?7°Ra, 
and ???Rn. Under favourable climatic (e.g., humid environment)and 
geologic (e.g., permeable aquifers) conditions, it is possible for the 
above nuclides to separate from each other and from the parent 
238. This results in two basic types of disequilibrium: (1) residual, 
i.e., where uranium is leached and the daughter nuclides remain; and 
(2) where ‘young’ uranium has not reached equilibrium with its 
daughter products. Consequently, where either case of disequilibri- 
um occurs, field and airborne techniques based on gamma or alpha 
radiation may give misleading results or false anomalies. Fortunately, 
for the pu of most radiometric surveys, equilibrium can be 
assumed. This paper (1) discusses the possible mechanisms by which 
the separations are effected, and (2) suggests the pitfalls that may be 
encountered in the use of radiometric exploration techniques when 
disequilibrium has occurred. Clearly, in the exploration for uranium, 
it is not possible to consider this element to be a simple, one-element 
system. 


46831 Uranium reconnaissance over 160,000 miles? of Alaska’s 
tundra and rugged mountains. Glassmire, S.H. West. Miner; 50: No. 
12, 21-24(Dec 1977). 

In August 1975 Department of Energy initiated assistance to 
private uranium exploration for a nation-wide water (hydrogeoche- 
mical) and stream sediment sampling program. Two years sampling 
work has now been completed and is covered here. 


46832 Vorschlag fuer einen Beschluss des Rates zur Festlegung 
eines Forschungs- und Entwickl 


Urangewinnung. Unterrichtung durch die Bundesregierung. (Proposal 


for a Federal decision on stipulating a research and develop- 
ment programme of the European Atomic Energy Community in the 
field of uranium prospecting. Information by the Federal Government). 
Bonn-Bad Godesberg, Germany, F.R.; Heger (1977). 12p. (In 
German). 

The publication deals in detail with the proposal for a Federal 
Council decision on stipulating a R + D program of the European 
Atomic Energy Community in the field of uranium prospecting and 
mining (as ‘Drucksache’ 429/77 of the Bundesrat). 


MINING 
REFER ALSO TO CITATION(S) 46964 


46833 (BM-RI—8287) Computer modeling of five-spot well pat- 
tern fluid flow during in situ uranium leaching. Kurth, D.I.; Schmidt, 
R.D. (Bureau of Mines, Twin Cities, Minn. (USA). Twin Cities 
-_ Research Center). 1978. 79p. Dept. of Interior, Washington, 


This Bureau of Mines report describes the development and 
application of a computer model of aquifer hydrology associated 
with in situ leaching of uranium. The model provides uranium 
resource developers with a simulation of leachant flow characteris- 
tics in a preproduction or pilot five-spot leaching operation. Various 
types of aquifers are modeled using closed form solutions of the 
partial differential equations describing the change in fluid head 
(pressure) as the leaching operation is carried out. User-supplied 
descriptive input consists of aquifer, well, and leachant flow charac- 
teristics. Numeric and graphic outputs such as isopressure, isovelo- 
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city, and isotime contours are available. A typical application is 
shown. 


46834 (GJO—108(76), pp 201-224) Cost model for solution 
mining of uranium. Frank, J.N. 1976. 

In Uranium industry seminar. 

Results of this study show that the most significant cost 
categories are mining and milling operations, accounting for about 
one-half of the total cost of solution mining. Primary development 
accounts for about 20% of total costs. Ratio of operating and capital 
costs is about 60:40%. As annual production of concentrate in- 
creases, the total cost per lb UsOs decreases, with the major portion 
of the cost decrease coming from capital costs. As production 
increases from 250,000 to a million Ibs UsOs, capital costs decrease 
about $2.20/lb while operating costs decrease about $1.05/lb. 16 
figures. 


46835 Uranium solution mining cost estimating technique: means 
for rapid comparative analysis of deposits. World Min.; 31: No. 1, 46- 
47(Jan 1978). 

Twelve graphs provide a technique for determining relative 
cost ranges for uranium solution mining projects. The use of the 
technique can provide a consistent framework for rapid comparative 
analysis of various properties of mining situations. The technique is 
also useful to determine the sensitivities of cost figures to increment- 
al changes in mining factors or deposit characteristics. 


46836 Mining and milling sectors of the nuclear fuel cycle: an 
approach to placement of property and casualty insurance. Arends, 
R.W. Washington, DC; Atomic Industrial Forum, Inc. (1977). 6p. 
(CONF-7705116—11). 

From AIF’s workshop on insurance; Atlanta, GA, USA (8 
May 1977). 

Uranium mining and milling are sectors of the fuel cycle in 
which the nuclear insurance pools are not involved; property and 
casualty insurance is placed in the conventional insurance markets. 
The underwriter will need to understand uranium mining and milling 
operations. Qualities which are desirable in a written presentation for 
an underwriter’s review are described. (DLC) 


FEED PROCESSING 


REFER ALSO TO CITATION(S) 46836, 46905, 46964, 46968, 
48469, 48508 


46837 (GJO—108(76), pp 191-200) Production statistics. Facer, 
J.F. Jr. 1976. 

In Uranium industry seminar. 

The 9 million tons of uranium ore produced in the U.S. 
during the 1976 is the largest amount ever, but the average grade 
(0.15% UsQOs) is also the lowest. Underground and open-pit mining, 
and ore processing (conventional and nonconventional) are dis- 
cussed. Recovery of uranium from phosphoric acid, copper dump 
leach liquor, etc. is also discussed. (DLC) 


46838 (GJO—108(76), pp 227-269) Analysis and trends in urani- 
um supply. Klemenic, J. 1976 

In Uranium industry seminar. 

The $15 per pound resource base was considered over the 15- 
year period and the following conclusions made: 46 Production 
Centers could be developed. Production of ore could be increased 
from 30,000 to 100,000 tons per calendar day in 15 years. Production 
of concentrate could be increased from 16,000 to 61,000 tons per 
year in 15 years. More than 75% of the increased concentrate 
production would come from underground mines. Half of the pro- 
duction could come from reserves, the other half from probable 
potential. The grade of ore milled will likely drop from 0.16% UsOs 
to 0.15% UsQOs in the near future. The manpower pool of under- 
ground miners needs to expand at a rate of 12% ore more per year. 
A minimal expenditure of $17 billion ($5 billion capital, $12 billion 
operating) is required over the next 15 years. (This would not be 
adequate to maintain a forward uranium reserve, but simply replace 
the reserves that would be produced.) Exploration costs to maintain 
an 8-year forward reserve would add $1 to $3 billion, depending on 
the availability of plutonium recycle. Exploration costs to maintain a 
15-year forward reserve could add $3 to $6 billion, depending on the 
availability of plutonium recycle. The total expenditure, in 1976 
dollars, to maintain 15-year forward reserve would range from $21 
to $24 billion during the next 15 years. 12 tables, 13 figures. 


46839 (GJO—108(76), pp 295-308) Uranium mill licensing activ- 
ities. Martin, J.B. 1976. 

In Uranium industry seminar. 

Many unnecessary problems can be avoided by putting only 
first-class technical work into license applications. There is no econ- 
omy to be had by skimping in this area. All applicants and licensing 
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engineers should thoroughly understand the basics of the licensing 
process. It is designed to be a fundamentally public process where 
technical work is closely scrutinized and frequently challenged by 
competent people. The licensing engineer and management should 
keep this in mind and try to anticipate and answer potential questions 
and challenges as part of the application. Industry management can 
greatly reduce last minute delay and uncertainty by taking the 
initiative and confronting current and potential problems as soon as 
possible. The best way to prevent major disruptions is to get issues 
out for discussion in this basically public licensing process at the 
earliest possible time. By recognizing trends and problems that will 
inevitably need future attention and taking the initiative, industry 
may be able to prevent many problems from ever becoming licensing 
issues. Finally, it is important that NRC receive the assistance and 
cooperation of the industry as it proceeds on its evaluation of mill 
tailings management practices and preparation of the GEIS. Already 
members of the Argonne National Laboratory have initiated con- 
tacts with representatives of the industry and officials of the states in 
which uranium milling is taking place. Comments and suggestions 
are not only welcomed and encouraged, but are essential to assure 
that all alternatives are properly considered in the preparation of the 
GEIS. Suggestions and comments should be directed to Argonne 
National Laboratory's Division of Environmental Impact Studies, 
9700 Cass Avenue, Argonne, Illinois 60439 (telephone 312-739-4517). 


46840 Influence of uranium extractants on pyrite oxidation abili- 
ty of Thiobacillus ferrooxidans. Torma, A.E.; Itzkovitch, LJ. (New 
Mexico Inst. of Mining and Technology, Socorro (USA). Dept. of 
Metallurgical and Materials Engineering; Ontario Research Founda- 
tion, Mississauga (Canada). Dept. of Metallurgy). pp 157-164 of 
Conference bacterial leaching 1977. Schwartz, W. (ed.). Weinheim, 
Germany, F.R.; Verl. Chemie (1977). 

From Conference on bacterial leaching; Braunschweig, F.R. 
Germany (24 Mar 1977). 

Microbiological leaching as applied to uranium ores involves 
the metabolic oxidation by Thiobacillus ferrooxidans of associated 
pyrite to sulfuric acid and ferric sulfate. The sulfuric acid and ferric 
sulfate generated are effective leachings for common uranium miner- 
als. Dissolved uranium can be recovered from the aqueous leach 
solutions by solvent extraction or ion exchange techniques. The 
present study explored the effects of potential solvent extraction 
reagents for uranium on pyrite oxidation ability of Thiobacillus 
ferrooxidans. For the solvents studied it was found that in all cases 
the dissolved organic matter decreased the pyrite oxidation activity 
of the bacteria, the surface tension of the leach solutions and the 
oxygen saturation concentration. The following order of inhibition 
was established for the solvents and modifiers studied: aliquat 336 > 
nonyl phenol > kerosene 140 > alamine 310 > adogen 381 > di (2- 
ethylhexyl) phosphoric acid > adogen 365 > tri-n-butyl phosphate 
> isodecanol > alamine 308 > alamine 336 > alamine 304. Sugges- 
tions to integrate solvent extraction and bacterial leaching for urani- 
um by treating the recirculating raffinate are described. 


46841 Evaluation of five flowsheets for the recovery of uranium 
from Wits leach pulps. Boydell, D.W. (Atomic Energy Board, Pelin- 
daba, Pretoria (South Africa)); Viljoen, E.B. (General Mining and 
Finance Corporation Ltd., Johannesburg). S. Afr. Min. Eng. J.; 89: 
No. 4139, 50-51, 53, 55, 93(Apr 1978). 

This article evaluates five flowsheets for uranium recovery 
and an incremental net present value is calculated for each by the 
discounting of cash flows at 25 per cent per year over a projected 
life of 15 years. The highest net present value results from the circuit 
that employs belt filtration followed by continuous ion exchange, 
plus solvent extraction, in the particular case of the material used in 
the examples. 


46842 Extraction of uranium from its ores. Mather, J.T. (to Rio 
Algom Mines Ltd.). British Patent 1,496,270/A/. 30 Dec 1977. 3p. 

A method is described for the extraction of U from ores in 
which it is contained as finely disseminated refractory material. The 
ground ore is treated with H2SO, so as to give a moist material 
having an He SO, concentration of less than 4N, and without 
forming a continuous liquid phase, and the moist ore is cured by 
passing moist air through it for 12 to 24 hours at 50° to 100°C. A 
volume of at least 20 cubic feet of air is employed per short ton of 
moist ore. The particle size of the ground ore should be less than 1 
mm. The ore may be wet ground and then dewatered to contain 10 
to 15% water. Examples of application of the process are given. 


46843 Basic REALIZABILITY OF THE FUEL CYCLE 
CENTRE FROM THE POINT OF VIEW OF SAFETY. ASSESS- 
MENT AND RECOMMENDATIONS OF THE REACTOR 
SAFETY COMMISSION (RSK) AND THE RADIATION PRO- 
TECTION COMMISSION (SSK) DATED 20TH OCTOBER 1977. 
5. PARTIAL PROJECT 3: URANIUM PROCESSING. Bundesan- 
zeiger; 29: No. 235, 4(Dec 1977). (In German). 

RSK and SSK conclude that on account of several years’ 
experience with uranium processing there is no doubt concerning its 





4642 ENERGY RESEARCH ABSTRACTS 


safety-technical relizability. In particular safe operation of the facili- 
ty and the protection required of the surrounding area as regards 
radiological and other effects of the facility are warranted in routine 
operation and in case of incidents. Even in the case of the most 
severe accidents imaginable, no major effects are to be expected on 
account of only slight volatility and specific activity. 


46844 Problems raised by corrosion in the nuclear fuel cycle. 
Tricot, R.; Boutonnet, G.; Perrot, M.; Blum, J.M. (Pechiney Ugine 
Kuhlmann, Fr). Mater. Tech.; No. 9-10, 605-619(Sep-Oct 1977). (In 
French and English). 

The diversity and complexity of the metallurgical problems 
arising in the nuclear fuel cycle from the extraction of the uranium 
ore to the reprocessing of irradiated fuels is shown. The problems 
discussed arise during the beneficiation of uranium ores, the refining 
and conversion of the concentrates into UF, and UFe, isotope 
separation and corrosion in fluorinated media, and reprocessing of 
fuels by the wet and dry methods. In addition, this review covers the 
specific nature of the properties demanded of steels and special 
alloys for nuclear use and those materials offering the best solutions 
notably to the problems of corrosion. 31 refs. 


ENRICHMENT 
REFER ALSO TO CITATION(S) 46844, 48112 


46845 (EMD—74-64) Uranium enrichment policies and oper- 
ations: status and future needs. (General Accounting Office, Wash- 
ington, D.C. (USA)). 18 Nov 1977. 63p. GPO $1.00. 

Report to the Congress by the Comptroller General of the 
United States. 

The three Government-owned uranium enrichment plants are 
the world’s primary source of enrichment services. These plants 
prepare uranium for use as nuclear reactor fuel. The need for and 
timing of future plants depends largely on nuclear power growth, 
the U.S. share of the foreign enrichment services market and the use 
of existing plants and enriched uranium supplies. GAO recommends 
that the Department of Energy evaluate several options for extend- 
ing this Nation’s enrichment capacity. Other GAO recommendations 
are aimed at improving policies on (1) the enriched uranium stock- 
pile, (2) uranium imports, (3) the ability to meet additional contract 
demand, and (4) uranium pricing. 


46846 (GJO—108(76), pp 11-26) Plans for operating enrichment 
plants and the effect on uranium supply. Parks, J.W. (Energy Re- 
search and Development Administration, Oak Ridge, TN). 1976. 

In Uranium industry seminar. 

This paper covers the following topics: (1) The status of 
ERDA uranium enrichment services contracting; (2) the tails assay 
range which the ERDA and other domestic enrichment plants are 
expected to transact for enrichment services and natural uranium 
deliveries; and (3) the expected range in requirements for natural 
uranium. Forecasts are made for up to year 1990. 10 tables. (DLC) 


GASEOUS DIFFUSION 


46847 (GAT—922) Time-of-flight mass spectrometer for moni- 
toring light gases in a uranium enrichment cascade. A preliminary 
evaluation. Taphorn, J.E. III; Sugiura, A. (Goodyear Atomic Corp., 
Piketon, Ohio (USA)). 12 May 1978. Contract EY-76-C-05-0001. 
43p. Dep. NTIS, PC A03/MF AOI. 

A time-of-flight mass spectrometer (TOF) was evaluated as a 
potential monitor for light gases present as impurities in the uranium 
enrichment cascade at the Portsmouth Gaseous Diffusion Plant. 
Currently, light gases, namely nitrogen, oxygen, hydrogen fluoride, 
carbon dioxide, and dichlorotetrafluoroethane (R-114), are moni- 
tored by a magnetic sector mass spectrometer. In these preliminary 
studies, laboratory tests were designed to determine if the TOF 
would be an acceptable substitute for the in-service instrument and 
possibly an improvement over it. For the purpose of comparison, the 
sample inputs of the two mass spectrometers were paralleled, and 
supportive electronics for the TOF were designed and constructed 
to emulate the sector instrument. Various light gases were examined, 
and the fragmentation components of R-14 were identified. Specific 
mass signals were examined for relative sensitivity and selectivity. 
The favorable performance of TOF in these preliminary tests estab- 
lished that (1) the TOF is capable of functioning in a manner 
analogous to that of the magnetic sector spectrometer, (2) the 
resolution and reproducibility obtained with the TOF may well 
exceed that of the equipment presently in use, and (3) the TOF seems 
well-adapted for automation. However, prior to incorporation into 
the cascade, questions as to reliability, sensitivity, physical longevity, 
and cost differential between the two instruments must be resolved. 
Also, since the potential exists for direct processing of analytical 
results if an instrument package with greater adaptability and flexi- 
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bility can be developed, this possibility should be further investigat- 
ed. 


LASER EXCITATION 
REFER ALSO TO CITATION(S) 48438 


46848 Intraresonator isotopic filtration of emission from a dye 
laser. Belokon, M.V.; Rubinov, A.N.; Grizor’ev, I.S.; Evtukhovich, 
P.G. Zh. Prikl. Spektrosk.; 26: No. 3, 431-435(Mar 1977). (In Rus- 
sian). 

Experimental results are given for the possible use of an 
uranium hollow cathode tube as an “isotopic filter’ placed in the 
resonator of a dye laser. The tests were completed by intraresonator 
spectroscopy with the aid of a jet dye laser. Pumping was accom- 
plished by the second harmonic of a garnet laser. The maximum 
obtainable concentration of 7°*U diffused atoms was estimated and 
the conditions for forming a complete gap in the generation spec- 
trum of a dye laser were determined for the primary excitation of 
235 isotopes. 4 illustrations, 19 references. 


FUELS PRODUCTION AND PROPERTIES 
REFER ALSO TO CITATION(S) 46978, 48331, 48386, 48424 


46849 (RFP-Trans—241) Method for preparing uranium dioxide 
formed products. Kojima, H.; Matsuzaki, M.; Tomioka, A. 13 Nov 
1973. Translation of Japanese Patent 48(1973)-37723. 6p. Dep. NTIS, 
PC A02/MF AO1. 

A method is presented for preparing low-density UO2 formed 
products, free from cracks and with a homogeneous distribution of 
holes. Uranyl salt solution is reacted with a cellulose-containing 
ammonia solution to precipitate ADU, which is then calcined and 
reduced. By using various cellulose additives, the density can be 
adjusted within a range from 80 to 90%. (DLC) 


46850 LWBR delayed-neutron pellet assay gauge. Emert, C.J.; 
Milani, S. (Westinghouse Electric Corp., West Mifflin, PA). Trans. 
Am. Nucl. Soc.; 28: 130(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46851 Plans for development of thorium-based fuels for breeder 
reactor applications. Norman, E.C. (Dept. of Energy, Washington, 
DC). Trans. Am. Nucl. Soc.; 28: 157(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46852 Design base considerations for a Th—U alloy fast reactor 
fuel element. Johnson, D.L.; Neimark, L.A. (Argonne National Lab., 
IL). Trans. Am. Nucl. Soc.; 28: 157-158(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46853 Chemical, thermodynamic, and selected transport proper- 
ties of thorium-based fuels for fast breeder reactors. Adamson, M.G. 
(General Electric Co., Pleasanton, CA). Trans. Am. Nucl. Soc.; 28: 
159-161(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46854 Retention of solid fission products in HTR oxide fuel. 
Reitsamer, G. (Osterreichische Studiengesellschaft fuer Atomener- 
gie, Seibersdorf, Austria); Falta, G.; Nabielek, H. Trans. Am. Nucl. 
Soc.; 28: 162-163(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46855 Conversion of (Th,U)O2 fuel to (Th,U)C, for reprocessing. 
Carlson, O.N.; Chiotti, P. (lowa State Univ., Ames). Trans. Am. 
Nucl. Soc.; 28: 163-164(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 
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46856 Reaction of thorium carbide in a fused-salt/liquid-metal 
system. Iverson, P.M. (U.S. Marine Corp., Taiwan); Chiotti, P 
Trans. Am. Nucl. Soc.; 28: 164-166(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46857 High-temperature vaporization behavior of the ThO/sub 2- 
x/ phase. Tetenbaum, M.; Ackermann, R.J. (Argonne National Lab., 
IL). Trans. Am. Nucl. Soc.; 28: 166-167(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46858 Irradiation performance of HTGR fuel from capsules 
HRB-11 and -12. Tiegs, T.N. (Oak Ridge National Lab., TN). Trans. 
Am. Nucl. Soc.; 28: 173-175(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46859 Irradiation performance of Pu-containing coated-particle 
fuels. Tiegs, T.N. (Oak Ridge National Lab., TN). Trans. Am. Nucl. 
Soc.; 28: 175-177(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46860 Irradiation-performance assessment of HTGR coated-par- 
ticle fuel by IMGA analysis. Kania, M.J.; Valentine, K.H. (Oak 
Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 28: 177-178(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46861 Characterization of coated-particle fuel performance by 
fission gas pressure measurements. Lindemer, T.B.; Kania, M.J. (Oak 


Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 28: 178-180(Jun 
1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


46862 Properties of pyrocarbon coatings influence gas permeabil- 
ity of high-temperature gas-cooled reactor fuel particles. Thiele, B.A.; 
Stinton, D.P.; Lackey, W.J. (Oak Ridge National Lab., TN). Trans. 
Am. Nucl. Soc.; 28: 180-182(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46863 Inert-gas intrusion as a characterization procedure for 
pyrocarbon coatings. Morgan, C.S.; Powell, G.L. (Oak Ridge Nation- 
al Lab., TN). Trans. Am. Nucl. Soc.; 28: 182-183(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46864 Retention and release of water by UO: pellets. Srivastava, 
A.K.; Olander, D.R. (Univ. of California, Berkeley). Trans. Am. 
Nucl. Soc.; 28: 216-217(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


46865 Equilibrium thermodynamics of uranium—plutonium car- 
bide LMFBR fuel. Besmann, T.M. (Oak Ridge National Lab., TN); 
Potter, P.E. Trans. Am. Nucl. Soc.; 28: 217-219(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978 


" See CONF-780622—. 


46866 (RFP-Trans—240) Process for the production of metal 
oxide particles or metal carbide particles. Zimmer, E. May 1978. 
Translation of German Patent 2,323,072, 15 Nov 1973. 6p. Dep. 
NTIS, PC A02/MF AO1. 

The invention concerns a process for producing metal oxide 
particles or metal carbide particles, especially particles consisting of 
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fuel and/or breeder materials for nuclear reactors, such as oxidic or 
carbidic compounds of uranium, in which an aqueous solution of 
uranyl nitrate or uranyl chloride, if necessary containing carbon in 
colloidal form, is admitted dropwise into an organic phase consisting 
of a ketone or ketone mixture and standing over an aqueous ammoni- 
um solution, and the resulting oxide particles, if necessary containing 
carbon, are sintered. 


46867 Method for loading resin beds. Notz, K.J.; Rainey, R.H.; 
Greene, C.W.; Shockley, W.E. (to Dept. of Energy). US Patent 
4,070,438. 24 Jan 1978. Filed date 21 Sep 1976. 10p. 

PAT-APPL-725,078. 

An improved method of preparing nuclear reactor fuel by 
carbonizing a uranium loaded cation exchange resin provided by 
contacting a H+ loaded resin with a uranyl nitrate solution deficient 
in nitrate, comprises providing the nitrate deficient solution by a 
method comprising the steps of reacting in a reaction zone main- 
tained between about 145 to 200°C, a first aqueous component 
comprising a uranyl] nitrate solution having a boiling point of at least 
145°C with a second aqueous component to provide a gaseous phase 
containing HNOs and a reaction product comprising an aqueous 
uranyl nitrate solution deficient in nitrate. 


46868 Novel method for the preparation of uranium metal, oxide 
and carbide via electrolytic amalgamation. Wang, L.C.; Lee, H.C.; 
Lee, T.S.; Lai, W.C.; Chang, C.T. (National Tsing Hua Univ., 
Hsinchu, Taiwan (China). Inst. for Nuclear Energy Research). J. 
Inorg. Nucl. Chem.; 40: No. 3, 507-508(1978). 

A solid uranium amalgam was prepared electrolytically using 
a two-compartment cell separated with an ion exchange membrane 
for the purpose of regulating pH value within a narrowly restricted 
region of 2 to 3. The mercury cathode was kept at -1.8V vs SCE 
during electrolysis. The thereby obtained amalgam containing as 
high as 1.9gm U/ml Hg is easily converted into uranium metal by 
heating in vacuo above 1300°C. Uranium dioxide and uranium 
monocarbide could be easily obtained at relatively low temperature 
by reacting the amalgam with water vapor and methane. 


46869 Basic REALIZABILITY OF THE FUEL CYCLE 
CENTER FROM THE POINT OF VIEW OF SAFETY. ASSESS- 
MENT AND RECOMMENDATIONS OF THE REACTOR 
SAFETY COMMISSION (RSK) AND THE RADIATION PRO- 
TECTION COMMISSION (SSK) DATED 20TH OCTOBER 1977. 
6. PARTIAL PROJECT 4: PLUTONIUM FUEL ELEMENT FAB- 
RICATION. Bundesanzeiger; 29: No. 235, 4-5(Dec 1977). (In 
German). 

RSK and SSK come to the result that, taking into account 
their recommendations, a safe operation of the facility is possible. 
The techniques to be applied to plutonium processing and fuel 
element fabrication are as a rule all based on several years’ experi- 
ence so that there is no doubt as regards their realizability from a 
safety point of view. RSK and SSK thus conclude that the protec- 
tion required as regards radiological and other effects of the facility 
in routine operation and in the case of incidents can be warranted. 


46870 Effect of precompaction on the compressibility of uranium 
dioxide powder. Sheikh, P.A.; Shafique, M. (Pak Inst of Nucl Sci and 
Technol, Nilore, Rawalpindi). Powder Metall; 20: No. 4, 232- 
234(1977). 

The present study was performed as part of an overall re- 
search program developing the optimum conditions for the fabrica- 
tion of UO: fuel pellets. The density of the UO, granules after 
precompaction increases significantly in the pressure range of about 
80 to about 120 MPa. A marked improvement in the compressibility 
of the UOQ2 powder is brought about by precompaction. However, 
there is a maximum compacting pressure beyond which any further 
increase jeopardizes the quality of the product. The maximum 
compressibility of the precompacted UO2 granules was most notice- 
ably improved for precompaction pressures of 80-120 MPa. 6 refs. 


46871 Method for preparation of sintered pellets of uranium 
dioxide. Serdzhno F.; Lorentso D. USSR Patent 460,636/A/. 15 Feb 
1975. 3p. (In Russian). 

A method is proposed for the production of sintered pellets of 
uranium dioxide of stoichiometric composition, based on the utiliza- 
tion as the starting material of uranium dioxide powder with the O/ 
U ratio equal to 2.67, specific surface not exceeding 4 m?/g and 
particle size less than 40 microns, characterized by the fact that to 
simplify the technology of producing such pellets, the powder is 
successively pressed into pellets, the pellets are sintered in a neutral 
medium at the temperature of 1150 to 1300°C for a period of 2 to 8 
hours with a temperature gradient not higher than 600°C/hr. 
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REFER ALSO TO CITATION(S) 46844, 46855, 46910, 46924, 
46925, 46929, 46967, 46969, 46978, 46979, 47611, 48107, 48504 
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46872 (AGNS—1040-3) Analytical chemistry measurements 
quality control program using computer applications. Clark, J.P.; Huff, 
G.A. (Allied-General Nuclear Services, Barnwell, S.C. (USA)). 
1978. Contract ET-78-C-09-1040. 15p. (CONF-780522—3). Dep. 
NTIS, MF AOl1. 

From ANS topical meeting; Williamsburg, VA, USA (15 
May 1978). 

An Analytical Chemistry Measurements Quality Control Pro- 
gram assures the reliability of analytical measurements performed at 
the Barnwell Nuclear Fuel Plant. The program includes training, 
methods quality control, replicate samples and measurements, mass 
measurements, interlaboratory sample exchanges, and standards 
preparation. This program has been designed to meet the require- 
ments of 1OCFR70.57. Portions of the program have been automated 
by using a PDP 11/35 computer system to provide features which 
are not readily available in manual systems. These include such items 
as realtime measurement control, computer calculated bias and pre- 
cision estimates, various surveillance applications, and evaluation of 
measurement system variables. The efficiency of the computer 
system has been demonstrated in gathering and assimilating the 
results of over 1100 quality control samples during a recent cold 
chemical checkout campaign. These data were used to determine 
equations for predicting measurements reliability estimates; to evalu- 
ate measurement performance of the analysts, equipment, and mea- 
surement period; and to provide directions for chemistry methods 
modifications and additional training requirements. A procedure of 
replicate sampling and measuring provides random error estimates. 
The analytical chemistry measurement quality control activities 
during the campaign represented about 10% of the total analytical 
chemistry effort. 


46873 (AGNS— 1040-4) Non-destructive assay of leached hulls 
in a nuclear fuel reprocessing plant. Hofstetter, K.J.; Henderson, 
B.C.; Gray, J.H.; Huff, G.A. (Allied-General Nuclear Services, 
Barnwell, S.C. (USA)). 1978. Contract ET-78-C-09-1040. 9p. 
(CONF-780522—2). Dep. NTIS, PC A02/MF AO1. 

From ANS topical meeting; Williamsburg, VA, USA (15 
May 1978). 

The hull monitor at the Barnwell Nuclear Fuels Plant 
(BNFP) will be a remotely controlled, fully automated system 
designed to quantitatively assay leached hulls for undissolved U and 
Pu. The hull monitor will assay the hulls from one metric ton of fuel 
per dissolver basket with the design goal of detecting 0.1% undis- 
solved fuel and yet remain within the framework of the BNFP 
materials flow of five hull baskets per day. The non-destructive assay 
will be accomplished using a computer-based gamma-ray pulse 
height analysis system employing a 5 x 5 inch Nal(TI) scintillation 
detector. The intense radiations from the fission product isotopes and 
the activation product isotopes produced in the reactor prevent 
direct assay of the undissolved fuel left in the hulls. The measure- 
ment will be made indirectly by demonstrating a correlation between 
the amount of '*Ce undissolved and the remaining U. The isotope 
4Ce is a direct fission product with high cumulative yield. The 
daughter isotope '“*Pr has a gamma ray at 2.18 MeV well above 
other predominant radiations in the spectrum from the major inter- 
ferences Co, **Co, *Zr(® Nb), 1°7Cs and '*Ru(?°°Rh). Segment- 
ed scanning operation of the hull monitor is accomplished by rota- 
tion and vertical transversal of the hulls container past the detector 
station. Proper collimation and absorbers are required to maximize 
the '**Ce('**Pr) to background ratio. A basket indexer is provided 
which monitors the scanning rate and ensures repositioning. The 
leached hull monitor system will be interfaced to a computer-based 
multichannel analyzer for ease of operation and data handling. A 
calibration basket has been fabricated to accomodate radioactive 
sources and inactive Zircaloy hulls. 


46874 (ICP—1149) Evaluation of tritium analysis techniques for 
a continuous tritium monitor. Fernandez, S.J.; Girton, R.C. (Allied 
Chemical Corp., Idaho Falls, Idaho (USA). Idaho Chemical Pro- 
grams - Operations Office). Apr 1978. Contract EY-76-C-07-1540. 
34p. Dep. NTIS, PC A03/MF AO1. 

Present methods for tritium monitoring are evaluated and a 
program is proposed to modify the existing methods or develop new 
instrumentation to establish a state-of-the-art monitoring capability 
for nuclear fuel reprocessing plants. The capabilities, advantages, 
and disadvantages of the most popular counting and separation 
techniques are described. The following criteria were used to evalu- 
ate present methods: specificity, selectivity, precision, insensitivity to 
gamma radiation, and economy. A novel approach is explored to 
continuously separate the tritium from a complex mixture of stack 
gases. This approach, based on the different permeabilities of the 
Stack gas constituents, is integrated into a complete monitoring 
system. This monitoring system is designed to perform real time 
tritium analysis. A schedule is presented for development and dem- 
onstration of the completed system. 


46875 (KFK—2304) Identification of complexing radiolytic 
products of the Purex Systems (20% TBP-Dodecane-HNO;). Becker, 
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R.; Baumgaertner, F.; Stieglitz, L. (Kernforschungszentrum Karls- 
ruhe (Germany, F.R.). Inst. fuer Heisse Chemie). Jul 1977. 13p. (In 
German). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

The lifetime of the extraction system TPB-dodecane-aqueous 
HNOs in the Purex process is limited by radiolytic and hydrolytic 
decomposition of the extracting and diluting agent which is indicat- 
ed by an increased retention of fission products, especially zircon- 
ium. In this work, the radiolytically formed complexing agents 
responsible for this are enriched (molecular destillation) and separat- 
ed in several fractions by liquid chromatography. The chemical 
composition of these fractions was identified by a combination of gas 
chromatography and mass spectrometry, supplemented by infra-red 
spectroscopy. As for doubtful complexing agents, they are mainly 
long-chain phosphoric acid esters, and, to a lesser extent, the exis- 
tence of polycarbonyl compounds is suspected. The high molecular 
weight components of the phosphate ester fraction could be separat- 
ed by gel permeation chromatography and identified as oligomeric 
phosphate esters. 


46876 (KFK—2469) Technology of liquid-liquid extraction with 
special regard to nuclear fuel reprocessing. Bibliography. Zetzl, W.; 
Radke, E. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Inst. fuer Heisse Chemie; Kernforschungszentrum Karlsruhe (Ger- 
many, F.R.). Projekt Wiederaufarbeitung und Abfallbehandlung). 
Jul 1977. 197p. (In German, French, English). Dep. NTIS (US Sales 
Only), PC A09/MF A0O1. 

Quite a number of unsettled questions still exist in the optimiz- 
ation of contactors to be used in a large-scale reprocessing plant 
(1,400 te/yr). This bibliography, which does not claim to be com- 
plete, is to provide a literature survey for designers, engineers and 
operators of extraction facilities and to facilitate the search for 
special problem descriptions. Three types of contactors are being 
discussed for use in large-scale reprocessing plants: pulsed columns, 
mixer-settlers, and fast contactors. So, when screening the abundant 
publications of the preceding 20 years, special attention was paid to 
references dealing with the three types of apparatuses mentioned 
above. 


46877 (ORNL/TM—6306) Advanced fuel recycle program pro- 
gress report, January 1 to March 31, 1978. Unger, W.E. (comp.). 
(Oak Ridge National Lab., Tenn. (USA)). May 1978. Contract W- 
7405-ENG-26. 135p. AT. 

This quarterly progress report on the Fuel Recycle Program 
covers the ongoing development program aimed at providing the 
technology for production-scale advanced fuels recycle. The con- 
tinuing basic laboratory and hot-cell studies, engineering research, 
and component equipment development activities are in support of a 
cold integrated prototype equipment test scheduled for 1981 and a 
current conceptual design of a hot experimental facility planned for 
operation in the early 1990s. 


46878 (SAND—78-0663) Sandia solidification process: consoli- 
dation and characterization. Part I. Consolidation studies. Johnstone, 
J.K. (Sandia Labs., Albuquerque, N.Mex. (USA)). May 1978. Con- 
tract EY-76-C-04-0789. 72p. Dep. NTIS, PC A04/MF AO1. 

The consolidation behavior of a complex polycrystalline ce- 
ramic nuclear waste form composed of titanates, zeolite, and metallic 
silicon was studied. Initial solidification takes place by an ion ex- 
change process. The resulting powder exhibits a large surface area, 
approximately 350 m?/g, and several decomposition, crystallization 
and phase change reactions from room temperature to 1100°C. In 
spite of the large surface area, consolidation by cold pressing and 
atmospheric sintering to 1100°C was not satisfactory. Vacuum hot 
pressing was found to produce fully dense pellets (less than 1% 
residual porosity) under very mild conditions, 6.9 MPa (1100 psi) 
and 1100°C. The dominant densification mechanism was viscous 
flow. Under less than optimum hot pressing conditions, three stages 
of densification were observed. Initial densification took place by 
particle rearrangement which was described with a viscous flow 
model. Second stage densification occurred by a solution-precipita- 
tion process controlled by a phase boundary dissolution reaction. In 
several cases, a third, final densification stage was observed. Detailed 
studies describe the effects of heating rate, processing temperature, 
pressure, residence time, atmosphere, composition, heat treatment, 
and the addition of consolidation aids on the densification behavior. 
In addition, fully radioactive high level mixed fission product titan- 
ate/waste pellets (1.27 cm diameter) were hot pressed at Oak Ridge 
National Laboratory to demonstrate the feasibility of such a process 
—— operated hot cell. High density uniform pellets were 
obtained. 


46879 Neutron interaction analysis of a large nuclear facility. 
Waltz, W.R.; Ashline, R.C. (Allied General Nuclear Services, Barn- 
well, SC). Trans. Am. Nucl. Soc.; 28: 293-294(Jun 1978). 


r From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 


See CONF-780622—. 
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46880 Method for dissolving plutonium dioxide. Tallent, O.K. (to 
Dept. of Energy). US Patent 4,069,293. 17 Jan 1978. Filed date 20 
Feb 1976. 8p. 

PAT-APPL-659,826. 

The fluoride-catalyzed, non-oxidative dissolution of plutoni- 
um dioxide in HNOs is significantly enhanced in rate by oxidizing 
dissolved plutonium ions. It is believed that the oxidation of dis- 
solved plutonium releases fluoride ions from a soluble plutonium- 
fluoride complex for further catalytic action. 


46881 Windscale inquiry. Report by the Hon. Justice Parker, 
presented to the Secretary of State for the Environment on 26 January 
1978. Volume 1. Report and annexes 3 - 5. Cumbria County Council, 
Copeland Borough Council application by British Nuclear Fuels Limit- 
ed. Parker, R.J. London; H.M. Stationery Office (1978). 91p. 

This Volume I contains the official Report by the Inspector 
appointed to conduct a local enquiry for the purpose of hearing 
objections and representations relating to an application by British 
Nuclear Fuels Limited for planning permission for a plant for 
reprocessing irradiated oxide nuclear fuels and support services at 
their Windscale and Calder Works. The report falls under the 
following headings: introduction; essential background; history of 
the application; scope of the Inquiry; summary of contentions and 
structure of the report; the nuclear weapons proliferation question; 
terrorism and civil liberties; the need for reprocessing of oxide fuel 
and relationship to the FBR question; financial aspects; routine 
discharges - risks; risks - accidents; size of plant; public hostility; 
conventional planning issues; the Inquiry itself; overall conclusion 
and recommendation; summary of principal conclusions and recom- 
mendations; miscellaneous matters. The volume also contains three 
of the five Annexes to the Report: Annex 3 - somatic risk estimates; 
Annex 4 - genetic risk estimates; and Annex 5 - mean genetic dose to 
local population. (Annex | - list of appearances and Annex 2 - list of 
documents, are contained in Volume 2, and the Index to the Report 
is Volume 3). 


46882 Windscale inquiry. Report by the Hon. Mr. Justice 
Parker, presented to the Secretary of State for the Environment on 26 
January 1978. Volume 2. Annex 1 - list of appearances. Annex 2 - list 
of documents. Alphabetical index to list of documents. Parker, R.J. 
London; H.M. Stationery Office (1978). 586p. 

This Volume 2 contains Annex | - list of appearances, and 
Annex 2 - list of documents, to the official Report by the Inspector 
appointed to conduct a local inquiry for the purpose of hearing 
objections and representations relating to an application by British 
Nuclear Fuels Limited for planning permission for a plant for 
reprocessing irradiated oxide nuclear fuels and support services at 
the Windscale and Calder Works. The volume also contains an 
alphabetical index to the list of documents. (Volume | contains the 
report of the Inspector and three other of the five Annexes to the 
report, and Volume 3 contains the Index to the Report). 


46883 Basic REALIZABILITY OF THE FUEL CYCLE 
CENTER FROM THE POINT OF VIEW OF SAFETY. ASSESS- 
MENT AND RECOMMENDATIONS OF THE REACTOR 
SAFETY COMMISSION (RSK) AND THE RADIATION PRO- 
TECTION COMMISSION (SSK) DATED 20TH OCTOBER 1977. 
4. PARTIAL PROJECT 2: REPROCESSING, WASTE TREAT- 
MENT AND INTERIM STORAGE. PT. 1: REPROCESSING (DE- 
CLADDING, DISSOLUTION, EXTRACTION). Bundesanzeiger; 29: 
No. 235, 3-4(Dec 1977). (In German). 

RSK and SSK conclude that with the concept presented, 
taking into cosideration the alterations recommended, the process 
parts, decladding, dissolution, and extraction of the partial project 2 
can be realized and safely operated. Several years of experience in 
German and foreign facilities speak for the safe handling of the 
chosen processes. Some novel technical developments which are to 
be applied in the facility, have been tested and developed in experi- 
ments to such a degree that safe functioning is to be expected in the 
fuel cycle center. Thus, RSK and SSK are of the opinion that the 
protection required for the surrounding area as regards radiological 
and other effects of the facility can be warranted in routine operation 
and in case of incidents. 


46884 Gas-absorption process. Stephenson, M.J.; Eby, R.S. (to 
Dept. of Energy). US Patent Application 816,575. 18 Jul 1977. 20p. 

This invention is an improved gas-absorption process for the 
recovery of a desired component from a feed-gas mixture containing 
the same. In the preferred form of the invention, the process oper- 
ations are conducted in a closed-loop system including a gas- liquid 
contacting column having upper, intermediate, and lower contacting 
zones. A liquid absorbent for the desired component is circulated 
through the loop, being passed downwardly through the column, 
regenerated, withdrawn from a reboiler, and then recycled to the 
column. A novel technique is employed to concentrate the desired 
component in a narrow section of the intermediate zone. This 
technique comprises maintaining the temperature of the liquid-phase 
input to the intermediate zone at a sufficiently lower value than that 
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of the gas-phase input to the zone to effect condensation of a major 
part of the absorbent-vapor upflow to the section. This establishes a 
steep temperature gradient in the section. The stripping factors 
below this section are selected to ensure that virtually all of the gases 
in the downflowing absorbent from the section are desorbed. The 
stripping factors above the section are selected to ensure re-dissolu- 
tion of the desired component but not the less-soluble diluent gases. 
As a result, a peak concentration of the desired component is 
established in the section, and gas rich in that component can be 
withdrawn therefrom. The new process provides important advan- 
tages. The chief advantage is that the process operations can be 
conducted in a single column in which the contacting zones operate 
at essentially the same pressure. Thus, compared with prior gas- 
absorption processes, this process can be conducted in a system 
which is significantly simpler, more compact, and more reliable. 


46885 Method for dissolving plutonium oxide. Vondra, B.L.; 
Tallent, O.K.; Mailen, J.C. (to Dept. of Energy). US Patent Applica- 
tion 802,398. 1 Jun 1977. 13p. 

PuO2-containing solids, particularly residues from incomplete 
HNOs dissolution of irradiated nuclear fuels, are dissolved in aque- 
ous HI. The resulting solution is evaporated to dryness and the solids 
are dissolved in HNOs for further chemical reprocessing. Alterna- 
tively, the HI solution containing dissolved Pu values, can be con- 
tacted with a cation exchange resin causing the Pu values to load the 
resin. The Pu values are selectively eluted from the resin with more 
conventrated HI. 


46886 Thermal opening of irradiated uranium oxide fuel elements 
of BR-5 reactor with fuel separation by solution. Novoselov, G.P.; 
Bibikov, S.E. At. Energ. (USSR); 42: No. 5, 398-399(May 1977). (In 
Russian). 

Deposited article; for English translation see the journal Sov. 
At. Energy. 


46887 Method of extraction for the recovery and separation of 
actinides. Schulz, W.W. (to Energy Research and Development 
Administration). German(FRG) Patent 2,638,802/A/. 10 Mar 1977. 
30p. (In German). 

The invention describes an improved liquid-liquid solvent 
extraction method and in particular a method for the recovery and 
distribution (separation) of actinide values from acid aqueous nuclear 
waste solution where the actinide values exhibit trivalent, four-valent 
and six-valent oxidation states. With the help of bidentate organo- 
phosphorous compounds as effective extracting agent, all actinide 
values (e.g. Am(III), Cm(IID, Pu(IV), Np(IV), U(VI)) are extracted 
into the organic phase and the actinides are selectively drawn off by 
contact with diluted aqueous mineral acids in the various valent 
fractions. One can hence achieve considerable improvements in the 
recovery (e.g. Am(III) and Pu(IV)). 


46888 On-line control of nuclear fuel reprocessing. Parus, I.; 
Kierzek, J.; Zoltowski, T. (Institute of Nucleaz Research, Warsaw 
(Poland)). Nukleonika; 22: No. 9, 759-776(1977). (In Russian). 

72 refs. 

The development trends in the field of chemical processes 
control and the present state of the development of continuous 
composition analyzers has been described. On this background the 
peculiarities of on-line control methods for spent nuclear fuel repro- 
cessing have been discussed. The measuring methods for direct and 
indirect determination of chemical composition and nuclear safety 
are reviewed in detail. The review comprises such methods as: 
measurement of a, y and neutron radiation emitted both by nuclides 
present in technological solutions and using external sources of 
different radiation, X-ray fluorescence, measurements of physicoche- 
mical parameters connected with the composition (pH, density, 
electrical conductivity), polarography and spectrophotometry. At 
the end of this review some new trends in process control based on 
dynamic process models have been presented. 


46889 Mitteilung der Kommission an den Rat ueber Einzelheiten 
einer gemeinschaftlichen Strategie auf dem Gebiet der Aufarbeitung 
bestrahiter Kernbrennstoffe und den Entwurf eines Beschlusses des 
Rates ueber die Einsetzung eines ad hoc-Ausschusses fuer die Aufar- 
beitung bestrahlter Kernbrennstoffe. Unterrichtung durch die Bundes- 
regierung. (Document OF THE COMMISSION FOR THE COUN- 
CIL CONCERNING DETAILS OF A JOINT STRATEGY IN THE 
FIELD OF REPROCESSING OF SPENT FUELS AND A DRAFT 
OF A RESOLUTION OF THE COUNCIL CONCERNING THE 
SET-UP OF AN AD-HOC COMMITTEE FOR THE REPROCESS- 
ING OF SPENT FUELS, INFORMATION BY THE FEDERAL 
GOVERNMENT). Bonn-Bad Godesberg, Germany, F.R.; Heger 
(1977). 8p. (In German). 

The document contains the elements of a joint strategy by the 
countries of the European Communities concerning the reprocessing 
of fuels. The Communities’ aims are as follows: Aims with a special 
emphasis on industry and energy policies, protection of population 
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experiments increase the likelihood of correct interpretation and may 
yield additional insights into the causation factors. 


48859 Heavy metals in the lichen Caloplaca aurantia from urban, 
suburban and rural regions in Israel (a comparative study). Garty, J.; 
Galun, M.; Fuchs, C.; Zisapel, N. (Tel-Aviv Univ., Israel). Water, 
Air, Soil Pollut.; 8: No. 2, 171-188(Jun 1977). 

The content of eight heavy metals: Mn, Zn, Fe, Pb, Ni, Cu, 
Cr and Cd in the lichen Caloplaca aurantia growing on roof-tiles in 
urban, suburban and rural settlements in Israel has been evaluated. 
The data obtained and their statistical analysis indicated the follow- 
ing: (1) The content of all the above listed metals was generally 
higher in the lichen growing in ‘town’ than in ‘village’ areas; among 
these metals Ni and Zn were found most suitable for the distinction 
between ‘town’ and ‘village’ settlements. (2) Comparisons of the 
coefficient of variation of metal content values in ‘town’ versus 
‘village’ furnished indications on the dispersion capacity of the metal 
particles. (3) Correlation analysis among the metals in ‘town’ and 
‘village’ resulted in suggestive information on the emission sources. 
(4) Leaching tests indicated the tenacity of metal retainment and 
incorporation efficiency into the lichen tissue. Lichen species like C. 
aurantia, which grow both in ‘clean’ and metal contaminated areas 
are suggested as comparative monitors and for assessing periodical 
changes in metal output and concentrations. 


48860 Varietal response to lead by lettuce. John, M.K. (Environ- 
ment Canada, Ottawa). Water, Air, Soil Pollut.; 8: No. 2, 133-144(Jun 
1977). 

Nine lettuce varieties were hydroponically grown at six sub- 
strate Pb concentrations to 50 ppM in substrate. Top and root tissue 
Pb concentration, amounts assimilated, and translocation to edible 
tissue were dependent on the variety as well as substrate lead and 
exposure duration. Even though Pb in substrate was in a precipitated 
form, lettuce plants could assimilate and translocate Pb. Differential 
response of varieties with similar morphology indicated genetical 
regulated physiological mechanisms of Pb assimilation and transloca- 
tion. This evidence suggests varietal selection could minimize human 
and animal dietary intake of Pb via food plants. While early growth 
of some varieties was stimulated by low concentrations of Pb, and 
high solution concentrations suppressed growth of several varieties, 
genetic variation also included non-significant response of growth. 


48861 Field studies of pine, spruce, and aspen periodically sub- 
jected to sulfur gas emissions. Legge, A.H. (Univ. of Calgary, Alber- 
ta); Jaques, D.R.; Amundson, R.G.; Walker, R.B. Water, Air, Soil 
Pollut.; 8: No. 1, 105-129(May 1977). 

Field studies of photosynthesis in Pinus contorta/Pinus bank- 
siana (lodgepole pine/jack pine) hybrids, Picea glauca (white 
spruce), and Populus tremuloides (aspen) subjected to SO2 and H2S 
from a nearby natural gas processing plant were initiated near 
Whitecourt, Alberta, Canada during the summer of 1974. Net assimi- 
lation rates, transpiration rates, and leaf resistances were calculated 
and water deficits were monitored. Photosynthetic rates measured 
were in a low range for the conifers studied. The low maximum 
photosynthetic rate determined for aspen is thought to be attributa- 
ble to the onset of autumn. Chemical analyses for SO,-sulfur using 
the methylene blue colorimetric method of Johnson and Nishita 
(1952) showed levels of 300 to 700 ppM, with the older foliage 
showing slightly higher values. Visible chronic SO2 symptoms had a 
pronounced sun, or upward, orientation. Ambient SO2, H2S, and 
total S were measured. Concentration was found to be variable for 
SO: and generally below 0.05 ppM. A concentration gradient of SO2 
was found to exist in the lodgepole pine/jack pine stand with the 
SO. values above the canopy generally higher than below the 
canopy. This condition was occasionally reversed. The plant canopy 
is considered to act as a barrier to downward diffusion of the S 
emissions in the first case and also a barrier to upward diffusion of S 
emissions present due to advection in the stand in the second case. 
The vegetative environment surrounding the Windfall Gas Plant is 
definitely affected by S gas emissions but the extent remains to be 
determined. 


48862 Effects of acids on forest trees as measured by titration in 
vitro, inheritance of buffering capacity in Picea abies. Scholz, F.; 
Reck, S. (Institut fuer Forstgenetik und Fortspflanzenzuechtung, 
— Ger.). Water, Air, Soil Pollut.; 8: No. 1, 41-45(May 
1977). 

The effect of acid precipitation on vegetation is the result of 
an interaction between acid and plant. The metabolism of plants is 
dependent on optimal pH-values, which are maintained by regula- 
tion. There are differences in the effectiveness of regulation under 
such exogenous influences as acidic precipitation. These differences 
can be related to the resistance of plants to acidic precipitation. Such 
differences were measured as buffering capacity of homogenized 
leaves during titration with acid. There are significant differences in 
buffering capacity between clones in Pinus spp. and Picea abies. A 
highly significant variance in buffering capacity also was found 
among families of P. abies. Calculations of genetical parameters 


ERA VOL. 3, NO. 20 


show that the phenotypical variance of buffering capacity is gov- 
erned mainly by genetical factors. 


48863 Impacts of acid precipitation on coniferous forest ecosys- 
tem. Abrahamsen, G.; Horntvedt, R.; Tveite, B. Water, Air, Soil 
Pollut.; 8: No. 1, 57-73(May 1977). 

This paper summarizes the results from c rrent studies in 
Norway. One main approach is the application of artificial acid 
“rain” and of lime to field plots and lysimeters. Application during 
two growth seasons of 50 mm mo™ of "rain water” of pH 3 to a 
podzol soil increased the acidity of the humus and decreased the base 
saturation. The reduction in base saturation was mainly due to 
leaching of Ca and Mg. Laborabory experiments revealed that 
decomposition of pine needles was not affected by any acid “rain” 
treatment of the field plots. Liming slightly retarded the decomposi- 
tion. No nitrification occurred in unlimed soils (pH 4.4 to 4.1). 
Liming increased nitrification. The soil enchytraeid (Oligochaeta) 
fauna was not much affected by the acidification. Germination of 
spruce seeds in acidified mineral soil was negatively affected when 
soil pH was 4.0 or lower. Seedling establishment was even more 
sensitive to increasing soil acidity. Analysis of throughfall and stem- 
flow water in southernmost Norway reveals that the total deposition 
of H2SO, beneath spruce and pine is approximately two times the 
deposition in open terrain. A large part of this increase is probably 
due to dry deposition. Increased acidity of the rain seems to increase 
the leaching of cations from the tree crowns. Tree-ring analysis of 
spruce (Picea abies (L.) Karst.) and pine (Pinus sylvestris L.) has 
been based on comparisons between regions differently stressed by 
acid precipitation and also between sites presumed to differ in 
sensitivity to acidification. No effect that can be related to acid 
precipitation has yet been detected on diameter growth. 


48864 Effect of acid precipitation on tree growth in eastern North 
America. Cogbill, C.V. (Cornell Univ., Ithaca, NY). Water, Air, Soil 
Pollut.; 8: No. 1, 89-93(May 1977). 

Detailed study of the history of forest tree growth by tree- 
ring analysis is used to assess the effect of acid precipitation. The 
pattern and historical trends of acid precipitation deposition are 
compared with growth trends from mature forest stands in New 
Hampshire and Tennessee. No clear indication of a regional, syn- 
chronized decrease in tree growth was found. The residual variation 
of relative tree growth responses, after removal of variation due to 
weather, shows no recent time-dependent trend. Due to the un- 
known initiation date of acid precipitation and to the large variation 
of tree growth estimates, a correlation of forest growth and acid 
precipitation in eastern North America cannot be established at the 
present time. 


48865 Snow as an accumulator of air pollutants. Brown, R.T. 
(Michigan Technological Univ., Houghton). Water, Air, Soil Pollut.; 
8: No. 1, 35-39(May 1977). 

Using simple analytical techniques, the amounts of air pollut- 
ants accumulated in winter snow were determined and the results 
correlated with lichen survival on trees. Pollutants measured were 
particulate matter, sulfate, and chloride. An inverse relationship was 
found between amounts of each of these pollutants and the abun- 
dance of various lichens. 


48866 Effects of acid rain on nitrogen fixation in western Wash- 
ington coniferous forests. Denison, R.; Caldwell, B.; Bormann, B.; 
Eldred, L.; Swanberg, C.; Anderson, S. (Evergreen State Coll., 
Olympia, WA). Water, Air, Soil Pollut.; 8: No. 1, 21-34(May 1977). 

We investigated both the current status of Ne fixation in 
western Washington forests and the potential effects of acid rain on 
this vital process. Even the low concentrations of SO: presently 
found in the Northwest are thought to have an adverse effect on Ne 
fixation by limiting the distribution of the epiphytic Ne-fixing lichen, 
Lobaria pulmonaria, which is found mainly in deciduous forests. A 
close relative, L. oregana, was found to be the major Nz fixer in old- 
growth coniferous forests. It fixes less Nz following exposure to 
H2SO, of pH 4 or less. A more serious threat to Ne fixation than acid 
rain is the practice of deliberately suppressing red alder to keep it 
from competing with Douglas fir. Also, L. oregana is a late succes- 
sional species and does not develop in forests where short cutting 
cycles are practiced. 


48867 Cuticular features as indicators of environmental pollution. 
Sharma, G.K. (Univ. of Tennessee, Martin). Water, Air, Soil Pollut.; 
8: No. 1, 15-19(May 1977). 

Several leaf cuticular features such as stomatal frequency, 
stomatal size, trichome length, type, and frequency, and subsidiary 
cell complex respond to environmental pollution in different ways 
and hence can be used as indicators of environmental pollution in an 
area. Several modifications in cuticular features under polluted envi- 
ronments seem to indicate ecotypic or survival significance for the 
plant species under investigation. 
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48868 Acidity of tree bark as a bioindicator of forest pollution in 
southern Poland. Grodzinska, K. (Polish Academy of Sciences, 
Cracow, Poland). Water, Air, Soil Pollut.; 8: No. 1, 3-7(May 1977). 

pH values and buffering capacity were determined for bark 
samples of five deciduous trees (oak, alder, hornbeam, ash, linden), 
one shrub (hazel) and one coniferous tree (scots pine) in the Cracow 
Industrial Region (southern Poland) and, for comparison, in the 
Bialowieza Forest (northeastern Poland). The correlation was found 
between acidification of tree bark and air pollution by SO: in these 
areas. All trees showed the least acidic reaction in the control area 
(Bialowieza Forest), more acidic in Niepolomice Forest and the most 
acidic in the center of Cracow. The buffering capacity of the bark 
against alkali increased with increasing air pollution. The seasonal 
fluctuations of pH values and buffering capacity were found. Tree 
bark is recommended as a sensitive and simple indicator of air 
pollution. 


48869 Distribution of lead in Sphagnum fuscum profiles in Fin- 
land. Pakarinen, P.; Tolonen, K. (Univ. of Helsinki). Oikos; 28: No. 1, 
69-73(1977). 

Peat and moss material for this study was derived from ten 
mires. The green portion of Sphagnum fuscum (Schimp.) Klinggr. 
usually had lower contents of lead than dead moss of few years’ age. 
This observation suggests that the moss is not actively taking up lead 
from the organic substrate. In peat profiles studied, a distinct enrich- 
ment horizon of lead was found at a depth of 20 to 50 cm which fact 
demonstrates that some leaching from surface moss has taken place. 
However, the rate of leaching seems to be low, because the regional 
pattern of lead in Sphagnum remains clear. In dead Sphagnum 
fuscum covered by a thin layer of Mylia anomala (Hook.) Gray, two 
maxima of lead were present: one at surface 0-2 cm and the second 
deeper in peat. 


48870 Unusual mercury accumulation in Lichen flora of montene- 
gro. Seigel, B.Z.; Siegel, S.M. (Univ. of Hawaii, Honolulu). Water, 
Air, Soil Pollut.; 5: No. 3, 335-337(Apr 1976). 

Specimens of Cladonia, Collema and other lichens collected 
near Kotor, Montenegro were found to be far higher in Hg content 
than samples of the same genera from Alaska, Greenland, Hawaii, 
Iceland and other locations. In contrast, Rhacomitrium and other 
moss genera from the same collection site yielded Hg contents 
similar to those found elsewhere. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 48732, 48843, 48845 


48871 Population dynamics of Daphnia galeata mendotae as 
modified by chronic cadmium stress. Marshall, J.S. (Argonne Nation- 
al Lab., IL). J. Fish. Res. Board Can.; 35: No. 4, 461-469(Apr 1978). 

Forty populations of Daphnia galeata mendotae were main- 
tained for 22 wk (or until they became extinct) in a medium 
consisting of filtered Lake Michigan water to which Chlamydo- 
monas reinhardi and different concentrations of a mixture of labelled 
(?°°Cd) plus stable CdCl. were added 24 h before use. The medium 
was changed daily Monday through Fridays. Weekly determinations 
were made of total numbers, average individual dry weight, mean 
brood size, egg-female ratio, aborted eggs and embryos, and average 
whole-body *°°Cd content. Chronic cadmium stress reduced the 
populations’ average numbers and biomass, while it increased the 
populations’ turnover rates, temporal variability, probability of ex- 
tinction, and proportion of ovigerous females. For individuals there 
was increased prenatal mortality, reduced life expectancy, increased 
average weight, and increased brood size. Due to compensatory 
increases in the proportion of ovigerous females and mean brood 
size, the cadmium sensitivity of population attributes was consider- 
ably less than that of the most sensitive individual attribute, prenatal 
mortality. A linear relationship between population carrying capac- 
ity (relative mean numbers) and added cadmium concentration indi- 
cated that the effective concentration for a 50% reduction of carry- 
ing capacity (ECS5O0) is 7.7 wg Cd/L and that for a 1% reduction 
(EC}1) is 0.15 wg Cd/l. An increase of 0.15 wg Cd/L in Lake 
Michigan itself, barring synergistic interaction with other factors in 
the lake, would probably not have a detectable effect on the popula- 
tion dynamics of D. galeata mendotae. 


48872 Emergence of the midge Chironomus tentans when exposed 
to heavy metal contaminated sediment. Wentsel, R.; McIntosh, A.; 
McCafferty, W.P. (Purdue Univ., Lafayette, IN). Hydrobiologia ; 57: 
No. 3, 195-196(15 Feb 1978). 

The experiment tested the effects of heavy metal contaminat- 
ed sediment on emergence of chironomids. The number of adults 
emerging from test chambers containing an uncontaminated sedi- 
ment and ones with sediment containing 1030 ppM cadmium (Cd), 
17,300 ppM zinc (Zn), and 1640 ppM chromium (Cr) were observed 
for 14 days. It was found that emergence was reduced by over three 


BIOMEDICAL SCIENCES, APPLIED STUDIES 4847 


times and delayed for two days in the heavy metal contaminated 
sediment. 


48873 Metal survey of the marine clam Pitar morrhuana collect- 
ed near a Rhode Island (USA) electroplating plant. Eisler, R.; Barry, 
M.M.; Lapan, R.L. Jr.; Telek, G.; Davey, E.W.; Soper, A.E. (Envi- 
ronmental Protection Agency, Narragansett, RI). Mar. Biol.; 45: No. 
4, 311-317(1978). 

Benthic fauna were collected from 17 stations in mid-Narra- 
gansett Bay, Rhode Island, during September 1973 from the vicinity 
of the recently-closed Quonset Point electroplating facility. Despite 
repeated sampling, most of the 14 species of molluscs taken, includ- 
ing the widgeon clam Pitar morrhuana, were absent from stations in 
the immediate vicinity of plant outfalls. In general, P. morrhuana 
captured near outfall sites exhibited high moisture content and 
elevated body burdens of silver, cadmium, cobalt, chromium, 
copper, iron, manganese, nickel, lead, and zinc compared to clams of 
similar size from more distant stations. Observed changes in metal 
concentrations and moisture content of P. morrhuana were probably 
attributable to plant operations during the preceding 30 years. 


48874 Detoxication of metals by marine bivalves: an ultrastruc- 
tural study of the compartmentation of copper and zinc in the oyster 
ostrea edulis. George, S.G.; Pirie, B.J.S.; Cheyne, A.R.; Coombs, 
T.L.; Grant, P.T. (Inst. of Marine Biochemistry, Aberdeen, Scot- 
land). Mar. Biol.; 45: No. 2, 147-156(1978). 

An investigation of the mechanisms of detoxication of copper 
and zinc by the oyster Ostrea edulis (L) has been carried out using 
naturally occurring ‘’green-sick’”’ (contamination by copper) and 
unpolluted oysters. Electron microprobe X-ray analysis of tissues in 
the electron microscope gives direct evidence for the structural 
compartmentation of copper and zinc in separate, specific, granular 
amoebocytes. The metals are immobilized in membrane-limited vesi- 
cles as different chemical compounds, copper being associated with 
sulphur and zinc with phosphorus. Chemical analyses of serum and 
tissues of normal and "green-sick” oysters indicate that (a) Cu and 
Zn are accumulated independently, (b) the Cu and Zn in the serum, 
while higher than in the surrounding sea water, are maintained at a 
10-fold smaller level than the tissues, (c) toxicity is reduced by active 
uptake from the serum into granular amoebocytes, where it is further 
reduced by compartmentation in membrane-limited vesicles. It is 
calculated that the individual cell types may contain as much as 
13,000 ppm Cu and 25,000 ppm Zn. 


48875 Sublethal effects of oil on mollusc species from the Baltic 
Sea. Linden, O. (IVL Baltic Sea Lab., Studsvik, Sweden). Water, 
Air, Soil Pollut.; 5: No. 3, 305-313(Aug 1977). 

Sublethal effects of Iranian crude oil were studied using 
molluscs from the brackish Baltic Sea (salinity: 6 to 7% S). In blue 
mussels (Mytilus edulis) low concentrations caused a reduction in 
byssal attachment. The sensitivity of the mussels appeared to in- 
crease with increasing size. The burrowing behavior of the bivalve 
Macoma baltica was found to be affected at oil concentrations of 70 
pg 1-1 as measured by a spectrophotometer. Also small individuals 
appeared less sensitive to the oil than large ones. The effect of oil on 
the crawling rate of the snail Theodoxus fluviatilis was studied. Low 
concentrations apparently increased the rate of crawling initially (0 
to 45 min) while at the end of exposure time (45 to 120 min) the 
activity decreased. At higher concentrations the crawling rate was 
very low throughout the experimental period and stress symptoms 
like complete immobilization occurred. 


48876 Persistence of chronically accumulated hydrocarbons in 
the hard shell clam Mercenaria mercenaria. Boehm, P.D.; Quinn, J.G. 
(Univ. of Rhode Island, Kingston). Mar. Biol; 44: No. 3, 227- 
233(1977). 

Hard shell clams, Mercenaria mercenaria, from the chronical- 
ly polluted environment of the Providence River, USA, were trans- 
ferred to a clean laboratory system located in lower Narragansett 
Bay, Rhode Island. The hydrocarbon contents of these transplanted 
clams were monitored for 120 days after transfer. After this period 
only slight depuration had occurred. A 41.9 wg g wet me 3 
average initial hydrocarbon burden decreased to 29.3 
decrease that became statistically significant (P < 0.1) only Ad i20 
days. At most, only 30% of the clams’ hydrocarbons were lost. 
These findings indicate that the duration of the exposure period and 
the chemical nature of the source hydrocarbons are both instrumen- 
tal in determining the persistence of these compounds in filter- 
feeding bivalves. Chronically accumulated petroleum hydrocarbons 
are strongly retained by the organisms and are only very slowly 
depurated. 


48877 Effect of size upon metal content of shellfish. Boyden, 
C.R. (Imperial Coll. of Science and Tech., London). J. Mar. Biol. 
Assoc. U.K.; 57: No. 3, 675-714(1977). 

The influence of body size upon whole tissue metal content 
has been examined for eight elements in a variety of marine and 
estuarine molluscs. Generally, plotting element content against body 
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weight on a double logarithmic basis produces straight line relation- 
ships. The calculated regression slopes for 131 lines fall into two 
main categories: those around 0.77 and those close to 1.00. In the 
former cases (e.g. zinc in Mytilus edulis) element concentrations are 
greatest in the smallest individuals; in the second (e.g. cadmium in 
M. edulis) concentrations are independent of size. In a few cases (e.g. 
cadmium in the limpet Patella vulgata) highest concentrations are 
recorded in the largest individuals. In geographically separate popu- 
lations of a species from “clean” environments, the regression slopes 
relating element content to body size are consistent for each element. 
Comparison between populations from “clean” and “contaminated” 
environments indicates that the regression slopes may be either 
constant, e.g. zinc (and probably cadmium) in Ostrea edulis, cadmi- 
um and zinc in M. edulis, or variable, e.g. cadmium and zinc in P. 
vulgata, with increase of slopes in metal elevated environments. 
Curves on double logarithmic plots were obtained relating copper 
content to body size in the oysters Crassostrea gigas and O. edulis 
and the mussel M. edulis introduced to a “contaminated” environ- 
ment. Large individuals of these species require longer than 5 
months to equilibrate to exceptionally high environmental concen- 
trations of copper. (The same is true for zinc in c. gigas.) In the 
single case of cadmium in the scallop Pecten maximus an upward 
directed curve was obtained relating cadmium content to body size, 
resulting in exceptionally high cadmium concentrations in large 
scallops. Steeper slopes, and almost twice as much variability, was 
recorded when using wet weight data compared with dry weight. 


48878 Seasonal and laboratory variations in the health of grass 
shrimp Palaemonetes pugio: dodecy! sodium sulfate bioassay. Tatem, 
H.E. (Waterways Experiment Station, Vicksburg, MS); Anderson, 
J.W.; Neff, J.M. Bull. Environ. Contam. Toxicol.; 16: No. 3, 368- 
375(Sep 1976). 

The reported study involved numerous static toxicity tests 
with DSS (synthetic anionic detergent of the linear alkylate sulphon- 
ate type) on groups of grass shrimp, primarily Palaemonetes pugio 
(Holthius), collected from June 1972 through April 1974 from the 
same area of Galveston Bay, Texas. An attempt was made to 
determine the seasonal variation in the resistance of these crusta- 
ceans to DSS and the response of the organisms to DSS after time in 
the laboratory. The data indicate that grass shrimp tolerated substan- 
tial concentrations of DSS in comparison to marine fish and crusta- 
ceans. Grass shrimp are most tolerant to DDS during spring and 
summer and least tolerant during the winter months. The data 
demonstrated that organism health declined with increasing time in 
the laboratory. Although the grass shrimp exhibited 100% survival 
and behaved in a normal fashion during a holding period of months 
they were less resistant to DSS after being held only two weeks. The 
results suggest that the best procedures to follow regarding toxicity 
testing of aquatic organisms would be to begin experiments as soon 
as possible after collection. Ideally, the testing would be performed 
under temperature and salinity parameters similar to field conditions 
so that acclimation times could be as short as possible. 


48879 Accumulation and distribution of selenium in mussel and 
shrimp tissues. Fowler, S.W.; Benayoun, G. Bull. Environ. Contam. 
Toxicol.; 16: No. 3, 339-346(Sep 1976). 

The tissue distribution of selenium in mussels and shrimp was 
examined and the bioaccumulation kinetics in the various tissues was 
elucidated with the aid of radio selenium. Mussels (Mytilus gallopro- 
vincialis) and shrimp (Lysmata seticaudata) collected near the 
Monaco port, were apportioned into several groups. One group of 
mussels and shrimp was maintained in sea water containing 0.8 wCi/ 
liter high specific activity Se-75. Three to four individuals were 
dissected and their tissues monitored for Se-75 content periodically. 
Another group of shrimp, maintained in flowing sea water, were fed 
ad libitum mussels that had previously accumulated Se-75 from sea 
water for several days. Shrimp were periodically dissected to follow 
tissue accumulation of ingested selenium. The highest concentrations 
of selenium were found in the exoskeleton, presumably due, in part, 
to the relatively large amount of isotope sorbed to its outer surface. 
Molts, cast by shrimp at various times throughout uptake, contained 
from 60 to 90% of the total Se-75 body burden. Direct uptake of 
water led to initially small fractions in internal tissues such as muscle 
and viscera compared to the relatively large fraction associated with 
the exoskeleton. With time percentages in internal tissues gradually 
increased relative to that in the exoskeleton. When Se-75 was accu- 
mulated through the food chain an opposite trend was noted with 
the Se-75 fraction in exoskeleton slowly increasing and that in 
viscera decreasing during the course of the experiment. All tissues 
examined readily accumulated the isotope and, in general, did not 
appear to have reached a steady state concentration after 63 days. 
The highest Se-75 concentrations were found in the visceral mass 
with lesser amounts in gills, muscle and mantle, in that order. 


48880 Biological effects of heavy metals on Juvenile Bay scal- 
lops, Argopecten irradians, in short-term exposures. Nelson, D.A.; 
Calabrese, A.; Nelson, B.A.; Macinnes, J.R.; Wenzloff, D.R. (Na- 
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tional Marine Fisheries Service, Milford, CT). Bull Environ. 
Contam. Toxicol.; 16: No. 3, 275-282(Sep 1976). 

The intent of the study was to determine the acute effect of 
four heavy metals-arsenic, cadmium, mercury and silver-on survival 
of juvenile bay scallops, A. irradians, after 96 hours of exposure, as 
well as tissue uptake of these metals. Changes in oxygen consump- 
tion rates were also determined in scallops exposed to the estimated 
LC; and LCs values of silver and cadmium as determined from the 
acute toxicity studies above. Of the metals tested, silver and mercury 
were the most toxic, i.e., silver was 95% toxic at 0.086 ppM and 
mercury at 0.150 ppM, while the LCso values were 0.033 ppM for 
silver and 0.089 ppM for mercury. Cadmium was relatively toxic; 
95% mortality occurred at 2.33 ppM and 50% at 1.48 ppM. Arsenic 
was relatively non-toxic; concentrations of 5.41 and 3.49 ppM were 
required for 95% and 50% mortality, respectively. Results indicate 
that scallops exposed to the LC; (0.94 ppM) and LCss (1.23 ppM) 
levels of cadmium for 96 hours exhibited significantly higher (P < 
0.05) oxygen consumption rates than the controls. Scallops exposed 
to silver at the LC2; (0.022 ppM) level respired at a significantly 
higher rate (P < 0.05) than the controls, but those at the LC; (0.014 
ppM) level respired at a slightly lower rate. All metals tested were 
accumulated in significant amounts; silver, mercury and arsenic 
demonstrated an increase in uptake up to those concentrations that 
caused high mortality in 24 to 48 hours, then decreased. 
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48881 (GA—7366-MS) Preliminary toxicological study of Silas- 
tic 386 foam elastomer: catalyst. Smith, D.M.; Drake, G.A.; London, 
J.E.; Thomas, R.G. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Jun 1978. Contract W-7405-ENG-36. 4p. Dep. NTIS, PC A02/MF 
AOl. 

The acute oral LD*°s9 values in mice and rats for cured 
Silastic 386 (95 parts foam elastomer plus 5 parts catalyst) were 
greater than 5 g/kg. According to classical guidelines, the mixture 
would be considered slightly toxic or practically nontoxic in both 
species. Skin application studies in the rabbit demonstrated the 
mixture to be mildly irritating. Eye irritation studies, also in the 
rabbit, showed the cured Silastic 386 to be a mild but transitory 
irritant. The sensitization study in the guinea pig did not demonstrate 
the mixture to be a sensitizer. 


48882 (LA—7365-MS) Preliminary toxicological study of Silas- 
tic 386 foam elastomer. Smith, D.M.; London, J.E.; Drake, G.A.; 
Thomas, R.G. (Los Alamos Scientific Lab., N.Mex. (USA)). Jun 
1978. Contract W-7405-ENG-36. 4p. Dep. NTIS, PC A02/MF AOl1. 

The acute oral LD*°s9 values for Silastic 386 foam elastomer 
for rats and mice were greater than 5 g/kg. According to classical 
guidelines, the compound would be considered slightly toxic or 
practically nontoxic in both species. Skin application studies in the 
rabbit with Silastic 386 foam elastomer demonstrated it to be mildly 
irritating when administered cutaneously. This compound was a 
very mild but transitory irritant in rabbit eye application studies. The 
sensitization study in the guinea pig did not show the compound to 
be deleterious in this regard. 


48883 Changes in the predator—prey behavior of fathead min- 
nows (Pimephales promelas) and largemouth bass (Micropterus sal- 
moides) caused by cadmium. Sullivan, J.F.; Atchison, G.J.; Kolar, 
D.J.; McIntosh, A.W. (Purdue Univ., Lafayette, IN). J. Fish. Res. 
Board Can.; 35: No. 4, 446-451(Apr 1978). 

Increased prey vulnerability was demonstrated for fathead 
minnows (Pimephales promelas) undergoing acute (24-h) and suba- 
cute (21-d) sublethal cadmium exposure prior to interacting with 
largemouth bass (Micropterus salmoides). The lowest acute and 
subacute cadmium concentrations that increased prey vulnerability 
were 0.375 and 0.025 mg Cd/L, respectively, with the latter well 
below the maximum acceptable toxicant concentration for fathead 
minnows. Prey exposed to cadmium displayed altered behavior 
patterns, including abnormal schooling behavior. 


48884 Influence of sex hormones on free erythrocyte protopor- 
phyrin response to lead in rats. Buchet, J.P.; Roels, H.; Lauwerys, R. 
(Univ. of Louvain, Brussels). Toxicology; 9: No. 4, 361-369(Apr 
1978). 

Following oral administration of lead a difference in free 
erythrocyte protoporphyrin (FEP) increase was found between 
adult male, adult female and suckling rats: young animals are more 
susceptible than adult female rats which in turn exhibit a greater 
FEP increase than adult male animals. This observation parallels that 
made previously in humans. Possible difference in iron metabolism 
does not appear to explain the sex-linked difference in FEP response 
to lead. Sex hormones mainly progesterone, seem to play a role but 
their interaction with lead on the FEP response is restricted to 
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female rats and apparently is not mediated through changes in delta- 
aminolevulinic acid synthetase activity. 


48885 Chelation in metal intoxication. VI. Influence of PAS and 
CDTA on the excretion of manganese in rabbits given MnO2. Tandon, 
S.K. (Industrial Toxicology Research Centre, Lucknow, India). 
Toxicology; 9: No. 4, 379-385(Apr 1978). 

The success of p-aminosalicylic acid (PAS) and 1,2-cyclohex- 
ylene dinitrilotetraacetic acid (CDTA) in the mobilization of manga- 
nese from some vital organs and their subcellular fractions of manga- 
nese-intoxicated rats, led to the two compounds being further inves- 
tigated individually and in combination for their efficacy in influenc- 
ing excretion of manganese in rabbits given MnOz. These chelating 
agents led to a higher excretion of manganese through feces than 
urine. Whereas CDTA was able to enhance the excretion of manga- 
nese significantly through both routes, PAS could do so through 
feces only. However, the combination did not improve upon the 
effect of the individual compounds. 


48886 Effects of milk diet on gastrointestinal absorption of cad- 
mium in adult mice. Engstroem, B.; Nordberg, G. (Karolinska Inst., 
Stockholm). Toxicology; 9: No. 3, 195-203(Mar 1978). 

Effects of milk diet on absorption of cadmium were investi- 
gated in a 6-week study. Forty adult male mice were divided into 
groups of 10 and treated with different foodstuffs (I: mouse pellets 
and deionized water; II: mouse pellets and water containing cadmi- 
um chloride; III: milk only; IV: milk containing cadmium chloride). 
The intake of cadmium and milk was regulated during the experi- 
ment to make sure that the animal groups received the same amounts 
of cadmium and milk respectively. After 2 weeks the mice were 
exposed to a single oral dose via stomach tube of 1°°CdCh, the fate 
of which was followed by whole body counting. A markedly higher 
whole body retention of 1°°CdCl. was observed in animals given 
milk diet compared to other groups. Total cadmium concentrations 
in different organs measured by atomic absorption spectrophoto- 
metry were twice as high in milk-fed mice compared to mice fed on 
Rss mouse pellets. 


48887 Tumorigenicity studies with diol-epoxides of 
benzo(a)pyrene which indicate that (+-)-trans-78,8a-dihydorxy- 
9a,10a-epoxy-7,8,9, 10-tetrahydrobenzo(a)pyrene is an ultimate car- 
cinogen in newborn mice. Kapitulnik, J.; Wislocki, P.G.; Levin, W.; 
Yagi, H.; Jerina, D.M.; Conney, A.H. (Hoffmann-La ‘Roche Inc., 
Nutley, NJ). Cancer Res.; 38: No. 2, 354-358(Feb 1978). 

The tumorigenic activities of benzo(a)pyrene (BP), (+-)- 
trans-78,8a-dihydroxy-98, 10B-epoxy-7,8,9, 10- 
tetrahydrobenzo(a)pyrene (diol-epoxide 1), (+-)-trans-78,8a-dihy- 
droxy-9a,10a-epoxy-7,8,9,10-tetrahydrobenzo(a)pyrene (diol-epox- 
ide 2), (+-)-trans-7,8,-dihydroxy-7,8-dihydrobenzo(a)pyrene (BP 7,8- 
dihydrodiol), and the tetraols derived from the hydrolysis of diol- 
epoxide 2 were evaluated in newborn mice. The mice were given 
injections sequentially of 4,8, and 16 nmoles of each compound on 
the first, eighth, and fifteenth days of life, and the animals were 
killed when they were 28 weeks old. Diol-epoxide 1 was highly toxic 
in newborn mice, and most of the animals treated with this com- 
pound died before weaning. Diol-epoxide 2 and BP 7,8-dihydrodiol 
were, respectively, about 40- and 15-fold more active than BP in 
causing pulmonary adenomas. Vehicle-treated control animals had 
an average of 0.13 lung adenoma/mouse, whereas animals treated 
with BP, BP 7,8-dihydrodiol, or diol-epoxide 2 had, respectively, 
0.24, 1.77, and 4.42 pulmonary adenomas/mouse. Diol-epoxide | and 
the tetraols derived from diol-epoxide 2 did not induce pulmonary 
adenomas. The inactivity of diol-epoxide 1 under the conditions of 
our study should be interpreted with caution because of the high 
toxicity of this compound. The results of our study provide evidence 
that BP 7,8-dihydrodiol is a proximate carcinogenic metabolite and 
that diol-epoxide 2 is an ultimate carcinogenic metabolite of BP in 
the newborn mouse. 


48888 Accumulation of 2-.m latex particles in mouse Peyer's 
patches during chronic latex feeding. LeFevre, M.E.; Vanderhoff, 
J.W.; Laissue, J.A.; Joel, D.D. (Brookhaven National Lab., Upton, 
NY). Experientia; 34: No. 1, 120-122(15 Jan 1978). 

2-um latex particles accumulated in macrophages in intestinal 
Peyer's patches of mice given latex suspensions as drinking fluid for 
2 months. The number of particles accumulating was a direct (but 
nonlinear) function of the number ingested. Some of the latex 
particles were still present in Peyer's patches 6 weeks after the 
cessation of latex feeding. 


48889 Time dependent cadmium uptake by fathead minnows (Pi- 
mephales promelas) during field and laboratory exposure. Sullivan, 
J.F.; Murphy, B.R.; Atchison, G.J.; McIntosh, A.W. (Purdue Univ., 
Lafayette, IN). Hydrobiologia ; 57: No. 1, 65-68(8 Jan 1978). 

Fathead minnows (Pimephales promelas) exposed to 2.5 ppb 
cadmium in an industrially contaminated lake accumulated whole 
body burdens of 3.19 ppM Cd in 12 hours, while minnows exposed 
to 48 ppb Cd in a continuous flow laboratory system did not reach 
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comparable levels until the eighth day of exposure. Significant whole 
body accumulation of Cd (approximately 9 ppM) peaked within 17- 
20 days of exposure in the laboratory. 


48890 Locomotor activity of the bluegill Lepomis macrochirus: 
hyperactivity induced by sublethal concentrations of cadmium, chromi- 
um, and zinc. Ellgaard, E.G.; Tusa, J.E.; Malizia, A.A. Jr. (Tulane 
Univ., New Orleans). J. Fish Biol; 12: No. 1, 19-23(Jan 1978). 

A quantitative description of the effects of sublethal concen- 
trations of cadmium, chromium and zinc on the swimming activities 
of the bluegill is presented. Locomotor activities of fish in 0.1 and 
0.25 mg 1”? cadmium are respectively 1.5 and 7.8 times the activities 
of control fish. Fish in 0.5 mg 1”! cadmium, a concentration killing 
30% in two weeks, were less active than controls. Fish in 0.05, 2.4 
and 24.0 mg l1~' chromium were respectively 1.2, 3.6 and 6.5 times as 
active as controls. Fish in 0.1 and 5.0 mg 1”! zinc were respectively 
1.3 and 3.8 times as active as controls. Thus metals effect hyperac- 
tive locomotor responses by the bluegill in a concentration-depend- 
ent relationship. 


48891 Fish cough response: a method for evaluating quality of 
treated complex effluents. Carlson, R.W.; Drummond, R.A. (Envi- 
ronmental Protection Agency, Duluth). Water Res.; 12: No. 1, 1- 
6(1978). 

Bluegill sunfish (Lepomis macrochirus) showed increases in 
cough frequency commensurate with effluent concentration when 
exposed for 24 h to different industrial and municipal effluents. 
Effluents known to be toxic caused steadily increasing cough rates in 
the fish as effluent concentration approached acutely toxic levels. 
Bluegills exposed to three different samples of effluent, collected 
from the same source over an 8-month period, showed decreased 
levels of cough rate as the effluent improved in quality. Cough 
frequency is a rapid and sensitive physiological characteristic for 
evaluating the quality of industrial and municipal effluents and 
variation in quality of same-source effluents before discharge into 
receiving waters. 


48892 Distribution and excretion of the mercury chelating agent 
sodium 2,3-dimercaptopropane-1-sulfonate in the rat. Gabard, B. 
(Kernforschungszentrum Karlsruhe, Ger.). Arch. Toxikol.; 39: No. 4, 
289-298(1978). 

The distribution and excretion of sodium 2,3-dimercapto-1,3 
‘*C-propane-|-sulfonate as dependent on time has been studied in the 
rat. The highest concentration is found in the kidneys, the lowest in 
the brain. The excretion is very rapid (T'/2 = 19 min) and follows a 
monoexponential curve during the first hour after administration. 
This holds for plasma and most of the organs too. The apparent 
distribution volume of the radioactivity is equivalent to the volume 
of the extracellular water. After oral administration, 30 to 40% is 
absorbed from the gut. The results lead to the conclusion that a 
fraction of the drug is weakly bound to plasma- and membrane- 
proteins. They are discussed with respect to the treatment of heavy 
metal poisoning. 


48893 Zinc and cadmium in the Pacific hake Merluccius produc- 
tus off the western U.S. coast. Cutshall, N.H.; Naidu, J.R.; Pearcy, 
W.G. (Oregon State Univ., Corvallis). Mar. Biol.; 44: No. 3, 195- 
201(1977). 

Concentrations of zinc and cadmium in muscle tissue or 
whole Pacific hake, Merluccius productus (Ayres), increase with 
increasing total wet weight, especially for smaller fish. These trends 
appear to be related to the euphausiid diet of hake. Except for the 
isolated population in Puget Sound, no relationship between zinc or 
cadmium concentration and collection site is apparent. 


48894 Benzo(a)pyrene monooxygenase induction in marine fish: 
molecular response to oil pollution. Kurelec, B. (Rudjer Boskovic 
Inst., Zagreb); Britvic, S.; Rijavec, M.; Mueller, W.E.G.; Zahn, R.K. 
Mar. Biol.; 44: No. 3, 211-216(1977). 

Induction of benzo(a)pyrene monooxygenase (BPMO) activi- 
ty occurred in Blennius pavo, a species with a restricted territorial 
range, in response to exposure to a Diesel 2 oil. A response delay of 
14 days was found at a concentration of 170 ppb and of 3 days when 
the water was saturated with Diesel 2 oil. When induced fish were 
transferred to clean water, elevated BPMO activity was maintained 
at a high level for at least a month. A benthic protochordate, 
Microcosmos sulcatus, showed no increase in BPMO activity when 
exposed to these concentrations even after 30 days of exposure. Field 
observations revealed a great variation in the BPMO activity from 
B. pavo caught at different sites. Fish from contaminated sites had 
significantly elevated levels of BPMO activity. Sardine schools 
caught at different sites had different, low levels of BPMO activities. 
However, specimens from the same school had closely similar levels 
of enzyme activity. An oil pollution incident (New Year 1977 oil 
spill in Northern Adriatic Sea) caused an increase in the BPMO 
activity in the livers of Blenniideae, reaching a peak on the 23rd day 
(representing an 8.5-fold increase in the background level), followed 
by a decrease in activity until a new background level, 3 times that 
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of the original background level, was reached on the 45th day. This 
new background level is constant (through May—5 months after the 
incident). Measurement of BPMO activity in the livers of nonmi- 
grant fish could serve as a useful biochemical parameter for monitor- 
ing and evaluation of acute or long-term oil pollution at a given site. 


48895 Increase of Cd and the Cd:Zn ratio in the high molecular 
weight protein pool from apparently normal liver of tumor-bearing 
flounders (Parophrys vetulus). Brown, D.A. (Univ. of British Colum- 
bia, Vancouver). Mar. Biol.; 44: No. 3, 203-209(1977). 

It is evident from previous studies that heavy metal levels are 
changed in tumor-bearing organisms relative to nontumor-bearing 
organisms, particularly in apparently normal liver tissue. This study 
considered the possible role of metallothioneins in binding excess 
Cd, Cu or Zn in the liver of tumor-bearing flounders (Parophrys 
vetulus). Cadmium and zinc were not increased significantly on the 
metallothionein peak, but were increased 3.3- and 2.4-fold, respec- 
tively, on the high molecular weight protein peak. In addition, the 
Cd : Zn ratio was increased by 40% on the high molecular weight 
protein peak. Results are discussed in terms of competition of Cd and 
Zn for Zn-requiring enzymes involved in nucleic acid metabolism. 
Possible reasons for excess Cd occurring on the high molecular 
weight protein peak rather than on the metallothionein peak are 
discussed. Copper levels did not change. 


48896 Effect of copper on the eggs and larvae of plaice and 
herring. Blaxter, J.H.S. (Dunstaffnage Marine Research Lab., Oban, 
Scotland). J. Mar. Biol. Assoc. U.K.; 57: No. 3, 849-858(1977). 

Newly-hatched larvae of plaice (Pleuronectes platessa L.) 
showed a high mortality in 1000 pg/1 and older larvae in 300 pg/l 
copper. Newly-hatched larvae of herring (Clupea harengus L.) also 
showed high mortality in 1000 g/l. The eggs of herring were much 
more sensitive, mortality being high even in 30 ywg/Il. Sub-lethal 
effects of copper on feeding of plaice were evident at about 1000 
pg;l in young feeding larvae but as low as 90 yg/I in older feeding 
larvae. Feeding by yolk-sac plaice was totally inhibited by as little as 
90 g/l copper. Growth and differentiation were retarded in feeding 
plaice larvae at 90 to 300 yg/l copper. The activity of herring 
larvae, as shown by a laboratory-scale vertical migration, was im- 
paired in 300 ug/l copper. 


48897 Autoradiography of nickel chloride and nickel carbony! in 
mice. Oskarsson, A.; Tjaelve, H. (Univ. of Uppsala). Acta Pharmacol. 
Toxicol., Suppl.; 41: No. 1, 158(1977). 

The distribution of nickel-63-labelled chloride (NiCle) and 
nickel-63 and carbon-14-labelled nickel carbonyl/Ni(CO),/has been 
studied by whole-body autoradiography in mice. The former com- 
pound is watersoluble and non-carcinogenic, the latter volatile, fat- 
soluble and a suspected lung-carcinogen. In mice given *NiCl 
(intravenous injection) there was a high initial radioactivity in the 
connective tissues and cartilage. A high radioactivity was also seen 
in the kidney, reflecting the main excretory pathway. At later 
survival intervals the distribution pictures were characterized by a 
retention of radioactivity in the lungs. Studies in other species have 
indicated that the lungs are generally rich in nickel, but nothing is 
known about the mechanism of the nickel-binding or about the 
possible biological implications of this finding. In mice given 
*°Ni(CO), (intravenously or by inhalation) a high radioactivity was 
present in the lung parenchyma at all survival intervals. A consider- 
able radioactivity was also seen in the brain, the adrenal cortex, the 
adipose-tissues, the heart, the diaphragm and the kidneys. In the 
animals given Ni('*CO),;, the radioactivity was restricted mainly to 
the blood. Thus it appears from the autoradiographic study that 
nickel carbonyl is decomposed in vivo. The accumulation of nickel 
in the lungs may take place during the passage of nickel carbonyl 
through the alveolar wall, while the accumulation of nickel in tissues 
such as the brain and the adrenal cortex may take place during a 
period of high initial concentration of the unchanged fat-soluble 
compound in tissue with a high fat-content. The high level of 'C- 
radioactivity in the blood is probably due to the binding to hemoglo- 
bin of “CO which has been split off from the nickel carbonyl. 


48898 Embryonic localization of chemicals of teratogenic impor- 
tance. Dencker, L. (Univ. of Uppsala). Acta Pharmacol. Toxicol., 
Suppl.; 41: No. 1, 164(1977). 

The aim of the investigations has been to study the following 
factors: (1) The placental passage of drugs at different stages of 
pregnancy. (2) The accumulation of teratogens in embryonic and 
placental structures, possibly to reveal their sites of action. (3) The 
accumulation of nutrients in embryonic structures which may ex- 
plain the types of malformation occurring under deficiency condi- 
tions. The substances so far investigated in rodents have shown wide 
variations in localization. Teratogenic heavy metals (e.g. Cd*) are 
accumulated in only one of the embryonic germ layers, the endo- 
derm (intestinal epithelium) at early gestation, and in the placental 
structures. The embryonic accumulation occurs only up to a certain 
stage of development—before the vitelline duct closes. The essential 
metal zinc on the other hand is accumulated in various tissues. Many 
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organic substances are accumulated in the developing brain. Some 
substances, which are found in the fetus at late gestation, do not pass 
the placental structures in the early stages. This can be explained by 
the different characteristics on two rodent placentas: the visceral 
yolk sac, which functions alone at early gestation, and the chorioal- 
lantoic working only at the later stages. 


48899 Characterization of a  photoproduct of  7,12- 
dimethylbenz[a]anthracene and its effects on chick-embryo cells in 
culture. Warshawsky, D.; Kerns, E.; Bissell, M.J.; Calvin, M. (Law- 
rence Berkeley Lab., CA). Biochem. J.; 164: 481-486(1977). 

A common impurity of 7,12-dimethylbenz[aJanthracene was 
more effective than 7,12-dimethylbenz[aJanthracene in inducing 
morphological alterations, and in causing an increase in glucose 
uptake, DNA synthesis and cell number in chick-embryo fibroblasts. 
Gradual morphological transformation follows the increase in DNA 
synthesis after 2 days when either primary or secondary cultures are 
treated with 3 ug of the compound/ml. The compound, isolated 
from 7,12-dimethylbenz[aJanthracene by alumina column chromato- 
graphy, was characterized by t.l.c., mass spectroscopy, carbon- 
hydrogen analysis, u.v. and nuclear-magnetic-resonance spectros- 
copy and thermal decomposition. It was the photo-oxidation product 
of 7,12-dimethylbenz[aJanthracene, 7,12-epidioxy-7,12- 
dimethylbenz[aJanthracene. It is suggested that some of the biologi- 
cal effects observed after treatment of cultures with 7,12- 
dimethylbenz[a]anthracene may be due in part to the presence of the 
photo-oxidation product. 


48900 Effect of stimulants, depressants, and protein synthesis 
inhibition on retention. Flood, J.F. (Univ. of California, Los Ange- 
les); Jarvik, M.E.; Bennett, E.L.; Orme, A.E.; Rosenzweig, M.R. 
Behav. Biol.; 20: 168-183(1977). 

This study tested the hypothesis that the level of arousal is an 
important determinant of memory trace formation. The amnesia was 
caused in mice by inhibition of cerebral protein synthesis with 
anisomycin. The level of arousal was modified by the use of excitant 
and depressant drugs. Post-training administration of a stimulant (d- 
amphetamine, strychnine, or picrotoxin) counteracts the amnesic 
effects of protein synthesis inhibition, so that amnesia does not occur 
unless the duration of inhibition is lengthened. Stimulants show a 
time dependency, since they are less effective when administered at 
longer intervals after training. Depressants enhance the amnesia 
resulting from protein synthesis inhibition. Biochemical experiments 
showed that depressants alone had only slight effects on the rate of 
protein synthesis. In combination with anisomycin, the depressant 
did not markedly prolong the duration or increase the degree of 
inhibition. Stimulants, either by themselves or in combination with 
the inhibitors, had little or no effect on protein synthesis. The results 
are all consistent with the hypothesis that the level of arousal 
following acquisition plays an important role in determining the 
length of time over which the biosynthetic phase of memory forma- 
tion will last. 


48901 Experimental evaluation of the clearance of 3,4- 
benzo(a)pyrene in association with talc from hamster lungs. Pelfrene, 
A.F. (Univ. of Nebraska, Omaha). Am. Ind. Hyg. Assoc. J.; 37: No. 
10, 706-710(Dec 1976). 

B(a)P was administered intratracheally either alone or in 
association with 3 mg or 9 mg of talc, to Syrian golden hamsters. 
The clearance rate of the polycyclic hydrocarbon from the lungs 
was measured at regular intervals. It was found that talc was an 
effective factor in depressing the clearance of carcinogen from the 
lung tissue. 


48902 Toxicity of metal mixtures to chick embryos. Birge, W.J.; 
Roberts, O.W.; Black, J.A. (Univ. of Kentucky, Lexington). Bull. 
Environ. Contam. Toxicol.; 16: No. 3, 314-318(Sep 1976). 

The toxic effects of mercury/selenium and certain other metal 
mixtures on the chick embryo are examined to determine whether 
antagonistic, additive or synergistic interactions occur. White Plym- 
outh Rock chicken eggs were treated by yolk injection with cadmi- 
um chloride, mercuric chloride, zinc chloride and sodium selenate. 
Test aliquots were injected prior to incubation using the needle track 
procedure. Using a sample size of 200, percent survival was deter- 
mined as hatchability of experimental eggs/controls. Metal mixtures 
used included mercury/cadmium, mercury/selenium, mercury/zinc, 
cadmium/selenium, and cadmium/zinc. Except for mercury/seleni- 
um, all other metal mixtures gave actual values that were within 5% 
of those for additive toxic effects. Actual hatchability frequencies for 
test concentrations of mercury/selenium indicated a moderate 
degree of synergism. Results indicate that the strong mercury/ 
selenium synergism which affects embryonic development in the 
carp does not apply for the chick embryo; that most two-way 
combinations of cadmium, mercury, selenium and zinc exert purely 
additive effects on chick hatchability; and that these metal mixtures 
give no discernible antagonistic interactions which affect survival of 
chick embryos. (MFB) 
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48903 Toxicity of metals to chick embryos. Birge, W.J.; Roberts, 
O.W. (Univ. of Kentucky, Lexington). Bull. Environ. Contam. Toxi- 
col.; 16: No. 3, 319- -324(Sep 1976). 

A comparative index to the embryopathic effects of a number 
of metals which may appear as trace contaminants in avian food 
sources is given. Chicken eggs (White Plymouth Rock strain) were 
treated by yolk injection with sodium arsenite, sodium selenate and 
chloride salts of cadmium, lead, mercury, methyl mercury and zinc 
immediately prior to incubation. Eggs were positioned horizontally 
for 24 hr before injection, allowing the embryonic blastodisc to 
orient away from the point of needle entry. The test aliquot was 
deposited in a needle track extending through the diameter of each 
egg yolk, thus facilitating the uniform distribution of the toxicant. 
Percent survival was determined as hatchability in experimental 
populations/hatchability of controls. Survival rates at a concentra- 
tion of 0.001 ppM were 64-66% for selenium, arsenic and cadmium 
at the same concentration, survival rates were 74-83 percent for lead, 
methyl mercury, inorganic mercury, and zinc. All metals produced 
appreciable percentages of teratogenic survivors when administered 
at or above their TLso concentrations. The greatest percentages of 
defective survivors were always at the highest test concentrations 
which permitted survival, ranging from 0.5 ppM for selenium and 
arsenic to 10.0 ppM for mercury and zinc. (MFB) 


48904 (UCRL-Trans—4583) Effect of uranium intoxication on 
the course of autoimmune allergic orchitis in rats. Malenchanka, A.F.; 
Barkun, N.A. Translated from Vestsi Akad. Navuk BSSR, Ser. Biyal. 
Navuk; No. 2, 96-101(1976). 10p. Dep. NTIS, PC A02/MF AOl1. 

Rats were given uranyl nitrate subcutaneously for 5 days for 
acute intoxication; for chronic intoxication rats received uranium in 
drinking water over a period of 4 months. Following induction of 
autoimmune allergic orchitis, the titer of autoantibodies and the level 
of ceruloplasmin in blood serum were determined. The testicular 
tissues were studied microscopically. Results are tabulated and the 
significance of the results is discussed. (HLW) 


48905 Embryotoxicity of the calcium and zinc salts of 
diethylenetriaminepentaacetic acid (DTPA) in Wistar rats. Sikov, 
M.R.; Smith, V.H.; Mahlum, D.D. (Battelle Pacific Northwest 
Labs., Richland, WA). Teratology; 11: 34A(1975). 

Injection of Ca-DTPA, used for removal of most internally 
deposited radioactive actinide and lanthanide elements, increases Zn 
excretion. Since zinc deficiency is teratogenic, such treatments might 
be expected to affect prenatal development. Daily intraperitoneal 
injections of Ca- or Zn-DTPA were given to rats on days 8 through 
12 of gestation at dose lvels ranging from 1 to 64 times the usual 
intravenous dose to humans (1IHD-64HD, HD = 28.7 wmol/kg). 
Upon examination after 20 days of gestation, it was found that 8HD 
Ca-DTPA was not lethal but 16HD produced 80% prenatal mortal- 
ity, with most deaths occurring at about 9—10 days of gestation, and 
decreased the weight of the survivors. Even 64HD Zn-DTPA had 
no effect on mortality or weight. A few major malformations were 
found with both salts but were not clearly attributable to a specific 
treatment. The incidence of hydronephrosis and renal honeycomb- 
ing, however, were markedly increased by exposure to higher doses 
of both the Zn and Ca salts. Administration of either salt resulted in 
a darkening of many viscera, including the kidney, liver and heart; 
histologically, this was found to be produced by a granular golden 
pigment. Taken together, these results indicate that while both the 
Zn and Ca salts of DTPA have some embryotoxic actions, only the 
Ca salt was embryocidal. By analogy with the studies of Swenerton 
and Hurley (Science 173: 62, 197) with the homolog, EDTA, it is 
speculated that the embryocidal effect of Ca-DTPA is attributable to 
a Zn deficiency. 


48906 Toxicity of inhaled Ca-DTPA in the beagle dog. Smith, 
V.H.; Ragan, H.A.; Lund, J.E.; Hackett, P.L.; Willard, D.H. (Bat- 
telle-Northwest, Richland, WA). Health Phys.; 29: 920-921(1975). 

As part of a continuing effort to test the safety and usefulness 
of the inhalation route for treatment of incorporated radionuclides 
by the administration of Ca-DTPA (calcium trisodium 
diethylenetriaminepenta acetate), beagle dogs were administered aer- 
osols of Ca-DTPA and followed for toxic effects. Sixteen dogs were 
anesthetized and then inhaled, via tracheal catheters, aerosols of Ca- 
DTPA. The daily dose was about 60 uwmol/kg body weight, twice 
the intravenous human dose, delivered in a 30-minute exposure on 5 
consecutive days. As controls, 8 dogs inhaled aerosols generated 
from 0.9% NaCl solution. Detailed pathological examinations were 
made at serial sacrifices 1, 4, 8, and 14 weeks after the last treatment. 
Any changes in the various clinical chemistry parameters studied 
were minor and usually also noted in the control values. Mean 
lymphocyte values of the DTPA-exposed dogs were lower than 
those of control dogs during the 5-day exposure period and the 
inverse was true for the neutrophil values, but other hematologic 
parameters did not differ significantly. In 3 or 4 treated dogs 
sacrificed 1 week following the last aerosol exposure, enlargement of 
the submucosal lymphoid follicles in the pyloric region of the 
stomach was observed, but was not found at longer intervals follow- 
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ing administration. Other pathological findings did not appear relat- 
ed to the Ca-DTPA treatment. Under the conditions of the experi- 
ment, the inhalation of Ca-DTPA aerosols was well tolerated and 
elicited no consequential pathological response in the dogs up to 41/2 
months following administration. 


MAN 
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48907 (CONF-780305—18) Health considerations relative to the 
use of solvents in the chemistry laboratory. Porter, W.E.; Ketchen, 
E.E.; Bolton, N.E. (Oak Ridge National Lab., Tenn. (USA)). 1978. 
Contract W-7405-ENG-26. 12p. Dep. NTIS, PC A02/MF AOl1. 

From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

Organic solvents can be safely used in the research laboratory 
if a few simple principles of good practice are followed. The hazards 
from flammability, explosion, incompatible reactions, and decompo- 
sition of laboratory solvents are probably greater than health hazards 
per se, but this paper will address only those hazards which may 
cause impairment to the health of laboratory workers. In the main, 
simple, straightforward practices and methods are discussed for 
controlling exposure to toxic solvents. The major obstacle in achiev- 
ing good control is neither inadequate control systems nor the lack 
of knowledge by laboratory workers, but rather the failure to follow 
safe practices, of which they are already familiar. There seems to be 
an almost universal tendency among laboratory workers to become 
complacent and to minimize the health hazards of common solvents. 
This is especially true in cases where the solvents in question have 
been used routinely for years. The feeling seems to be that the 
absence of apparent health effects to date guarantees that there will 
be none in the future. In reality, chronic damage may already have 
occurred or there may be a long period of latency before overt 
health effects are manifested. 


48908 (ORNL/EIS—80) Reviews of the environmental effects of 
pollutants. III. Chromium. Towill, L.E.; Shriner, C.R.; Drury, J.S.; 
Hammons, A.S.; Holleman, J.W. (Oak Ridge National Lab., Tenn. 
(USA)). May 1978. Contract W-7405-ENG-26. 303p. (EPA—600/1- 
78-023). Dep. NTIS, PC A14/MF AO1. 

This study is a comprehensive, multidisciplinary review of the 
health and environmental effects of chromium and specific chromi- 
um compounds. Approximately 500 references are cited. Chromium 
is abundant in the earth's crust and is widely dispersed in the 
environment. It is used extensively in refractory materials and 
chemicals, as a plating to produce hard and smooth surfaces, to 
prevent corrosion, and in manufacturing stainless and alloy steels. 
Major atmospheric emissions of chromium arise from metal produc- 
ing industries, coal-fired plants, municipal incinerators, and cooling 
towers. Major releases to water are chiefly from the electroplating 
metal-finishing, textile, and tanning industries. Harmful effects to 
man or animals seldom result from chromium in ambient air or 
public drinking water. Reported chromium toxicity occurs mainly 
from occupational exposure. Trivalent compounds are not highly 
toxic, but excessive exposure to dusts or mists of hexavalent chromi- 
um compounds produces dermatitis, skin lesions, and ulceration and 
perforation of the nasal septum, as well as liver and kidney damage. 
With long-term exposure to haxavalent chromium compounds, inci- 
dence of human lung cancer increases. No data suggest that these 
compounds are mutagenic or teratogenic risks. Trace levels of 
chromium are essential to mammalian life. Irreversible metabolic 
damage may result from long-standing chromium deficiency. As a 
result of the refinement of many foods, diets in the United States are 
often low in chromium; organs of Americans usually contain less 
chromium than corresponding organs of people from other nations. 
Except in the lungs, tissue chromium content decreases progressive- 
ly with age, which suggests that intake of the biologically active 
chromium in the United States is marginal. 


48909 (SAND—78-1082) Product identification file. Gray, C.E. 
(ed.). (Sandia Labs., Albuquerque, N.Mex. (USA)). Jun 1978. Con- 
tract EY-76-C-04-0789. 89p. Dep. NTIS, PC A05/MF AO1. 

This product identification file was compiled as an aid to the 
industrial hygienist who may encounter the products listed in sur- 
veys for and studies of occupational health hazards. It is pointed out 
that the chemical composition of a product may vary from year to 
year and some components may be added or deleted without an 
indication on the label. Some of the data in this file may not be 
complete depending on the analysis requested. For example, a sol- 
vent may be the only component for which the product was ana- 
lyzed. The file is arranged by listing the chemical manufacturer, 
followed by the trade name. In cases where no manufacturer is 
known, the trade name appears in alphabetical order. The log 
number and the chemist who analyzed the product are listed for 
reference. 
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48910 (TID—28479) Health effects of combustion-generated 
soot and polycyclic aromatic hydrocarbons. Task III. Thilly, W.G. 
(Massachusetts Inst. of Tech., Cambridge (USA). Energy Lab.). 25 
Jan 1978. Contract EE-77-S-02-4267. 52p. Dep. NTIS, PC A04/MF 
A0l. 

The Genetic Toxicology Group has made specific progress 
under support of the Department of Energy which we believe 
deserves particular notice by our reviewers; We have found a 
diploid human lymphoblast line, HH4, which forms colonies when 
plated in soft agar without a feeder layer of human fibroblasts. The 
use of this cell line reduced the time of a mutation assay from 
twenty-eight to sixteen days. We have synthesized several potential 
fluorescent substrates for the enzyme HGPRT as a means to provide 
a fluorescent marker system for HGPRT-negative cells. Our studies 
have not found a feasible solution by this approach. We have tested 
the mutagenic potential of several defined soot samples against 
Salmonella typhimurium using our recently developed forward mu- 
tation assay at the xgprt locus. We have quantitatively assayed the 
mutagenic potential of sixty-two pure polycyclic aromatic hydrocar- 
bon components of soot. We have demonstrated that dimethylsulfox- 
ide extracts of crude soot may be studied directly in human cell 
assays in which post-mitochondrial supernatants derived from rat 
livers are used as the drug-metabolizing system. We have found that, 
on a weight basis, the dimethysulfoxide soot extract is as potent in 
causing human cell mutation as benzo (a) pyrene. Using a model 
mutagen, methylnitrosourea, we have found that while dose fracion- 
ation reduces the toxicity of chemical treatment, the reduction of 
mutagenic effects is much less pronounced. This finding indicates 
that simple cumulative models of mutation caused by long-term low- 
dose exposure of humans to environmental chemials may eventually 
be found to be accurate. Studies of means to freeze and store post- 
mitochondrial supernatants for mutation assay have indicated that 
high salt effects during freezing result in loss of certain drug- 
metabolizing activities. 


48911 Trace-metal concentrations in normal human liver: meth- 
ods to cope with marked variability. Perry, H.M. Jr.; Perry, E.F.; 
Hixon, B.B. (Washington Univ., St. Louis). Sci. Total Environ.; 9: 
No. 2, 125-134(Mar 1978). 

Concentrations of trace elements in human tissues characteris- 
tically vary widely, and the distributions of most concentrations are 
skewed to the right. Examination of some of the factors which 
contribute to the marked variability and skewness of the concentra- 
tions revealed that: (1) distributions of concentrations are satisfacto- 
rily normal (Gaussian) after logarithmic transformation, (2) ash 
weight is the best frame of reference in which to report results, (3) 
the distributions of metal concentrations are not further normalized 
by adjustments which assume that tissue lipid or collagen contains a 
fixed fraction of the metal found in the parenchyma, and (4) the 
choice of sample site within the liver is of minimal significance. 


48912 ayY-antitryspin in cadmium toxicity: an evaluation of its 
suggested role. Bernard, A.; Roels, H.; Buchet, J.P.; Lauwerys, R.; 
Masson, P. (Univ. of Louvain, Brussels). Toxicology; 9: No. 3, 249- 
253(Mar 1978). 

Chowdhury and Louria [1] reported that cadmium could 
reduce in vitro the concentration and the trypsin inhibitory capacity 
of plasma aj-antitrypsin. They suggested that this could explain the 
emphysema observed in some workers exposed to cadmium. Using 
the same experimental approach as these authors, we could not 
reproduce their observations. Furthermore, in vivo results obtained 
on workers excessively exposed to cadmium during more than 20 
years and exhibiting obvious signs of chronic cadmium intoxication 
did not reveal a decrease in the concentration and the activity of 
plasma a;-antitrypsin. 


48913 Health care of people at work. Workers exposed to lead. I. 
Inorganic lead. Waldron, H.A. (Medical School, Birmingham, Eng.). 
J. Soc. Occup. Med.; 28: No. 1, 27-32(Jan 1978). 

The risks associated with exposure to inorganic lead and the 
means by which these risks can be minimized are outlined. Lead is 
used to make a variety of metal products, the grids and oxides in 
storage batteries, pigments, chemicals, and also for lead plating. In 
the United States about 70% of the total lead consumption is related 
to transportation. Uptake of inorganic lead is by ingestion and 
inhalation. About 90% of the total body burden of lead is contained 
within the skeletal tissues. Lead is excreted in the kidney, in sweat, 
and in milk. Toxic effects are directed against the blood, the nervous 
system, and the kidney. Symptoms of lead poisoning are abdominal 
pain, constipation, vomiting, asthenia, paresthesia, psychological 
symptoms, and diarrhea. Physical and biological monitoring can 
serve to protect workers. Diagnosis of lead poisoning is not easy. 
Treatment involves removal from exposure and/or treatment with a 
chelating agent. 


48914 Blood mercury concentration in an urban population. 
Gowdy, J.M. (Food and Drug Administration, Washington, DC); 
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Yates, R.; Demers, F.X.; Woodward, S.C. Sci. Total Environ.; 8: No. 
3, 247-251(Nov 1977). 

Mercury concentrations in whole blood of 210 patients ad- 
mitted to two urban hospitals ranged from 0 to 298 ppb with a mean 
of 14.2 ppb. When corrected by omission of nine values over 50 ppb 
the mean was 8.1 ppb. Although mean values for men were slightly 
higher than those for women, this difference was not significant. 
Results of a 12-test blood chemistry screening profile were available 
for 186 subjects, but no correlation between mercury concentrations 
in blood and those chemistry measurements could be detected. 
Simultaneous determinations of mercury in whole blood and plasma 
were performed for 65 subjects; the mean for plasma was 5.0 ppb, 
somewhat below the mean of 6.3 ppb for whole blood in the same 
group. Other surveys have shown corrected values of 13.3 and 6.7 
ppb for normal populations. These values are very much higher than 
current estimates of 0 to 2 ppb for normals. Levels are higher in 
urban residents than in rural probably because of increased exposure 
to combined industrial and environmental sources. The mean level 
appears to be 8 ppb with a range of 0 to 30 ppb. 


48915 Selected case histories and epidemiologic examples of 
human mercury poisoning. Gerstner, H.B.; Huff, J.E. (Oak Ridge 
National Lab., TN). Clin. Toxicol.; 11: No. 2, 131-150(1977). 

Clinical aspects of mercury poisoning are described for ele- 
mental mercury, inorganic mercury compounds, and organic mer- 
cury compounds. Critical targets of poisoning by elemental mercury 
are the lungs and the central nervous system. A case of acute 
pulmonary injury and a case of chronic brain injury are described. 
The effects of inorganic mercury compounds are chiefly injuries to 
the alimentary canal and kidneys. Two cases of acute intoxication 
from these compounds are described. An epidemiologic study on 
Africans suffering from the nephrotic syndrome showed that amino- 
mercuric chloride was the causative agent. Organic mercury com- 
pounds are discussed with regard to the following: individual cases 
of the methylmercury syndrome in adults; individual cases of prena- 
tal methylmercury intoxication; epidemic outbreaks of methylmer- 
cury poisoning; epidemiology of methylmercury poisoning through 
dressed seed grain; and epidemic outbreaks of poisonings by organo- 
mercurials other than methylmercury. (HLW) 


48916 Epidemiological research. Study of the long term effects of 
how concentration of gases on the respiratory system in iron mines in 
Lorraine. Pham, Q.T.; Beigbeder, R. Bull. Tech. Mines Fer Fr.; No. 4, 
145-161(1976). 

The objective of the study was to determine whether chronic 
exposure, in iron mines, to low concentrations of noxious gases 
(carbon monoxide, nitrogen oxide, sulphur dioxide) and especially 
nitrogen oxides, the concentration of which varies according to the 
working place, could lead to chronic respiratory system diseases. 
The procedures, methods and techniques of the research are de- 
scribed: investigation of respiratory functions and measures of the 
working environment. The results are given together with a discus- 
sion on the sampling of the environmental conditions. The clinical 
results are compared with analysis of the environment and factors 
which could explain the respiratory conditions of the subjects are 
discussed. 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 48798, 48907 


48917 (NP—23218) Biological effects of high voltage power lines. 
Young, L.B. (Environmental Action Foundation, Washington, D.C. 
(USA)). 1975. 48p. Environmental Action Foundation, Washington, 
DC. 


Report to the United States Environmental Protection 
Agency. 

Data on the environmental effects of extremely high voltage 
electric power transmission lines are reviewed. It is pointed out that 
the most extensive studies of health effects from exposure to alternat- 
ing electrostatic fields of powerline frequency have been conducted 
in Russia, from which it was concluded that long-term exposure to 
fields that exist under 500 kv and 750 kv lines cause significant 
biological effect. Difficulties encountered in extrapolation of data 
from Russian measurements and the causes of these difficulties are 
discussed. Correction factors for conversion of Russian measure- 
ments to equivalent US measurements are given. 


48918 (UCID—17773) Quantitative review of human susceptibil- 
ity to magnetic fields. Schiff, A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Mar 1978. Contract W-7405-ENG-48. 
33p. Dep. NTIS, PC A03/MF AO1. 

Research into the effects of magnetic fields on humans and 
animals is sparse. Much of it lacks quantification of exposure time to 
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the fields by the subjects. The importance of some parameters has 
not yet been ascertained, such as the distinction between uniform 
and gradient fields. Also, orientation between subjects and the 
magnetic fields is seldom reported. The information available sug- 
gests avoiding exposure to several types of magnetic fields: alternat- 
ing-current fields in the body-function frequencies at any magnetic 
intensity (0.3 to 10 Hz and 18 to 30 Hz); all frequencies for extended 
periods at intensities above 20 mT (200 gauss) (T = tesla); and all 
frequencies greater than 10 Hz at levels above 0.1 mT (1 gauss) for 
people with cardiac pacemakers. 


48919 Theoretical approach to the effects of extremely low fre- 
quency electromagnetic fields on Physarum polycephalum. Wayland, 
J.R. (Sandia Labs., Albuquerque, NM). Radiat. Res.; 74: No. 2, 207- 
216(May 1978). 

Absolute reaction rate theory is applied to explain the in- 
creased time between successive synchronous mitotic nuclear divi- 
sions in the slime mold Physarum polycephalum when exposed to 
extremely low-frequency electromagnetic fields. By comparing the 
normal (control) mitotic cycle to the lengthened mitotic cycle of 
exposed P. polycephalum, the change in the activation energy is 
established. This activation energy is in the range of enzyme-cata- 
lyzed reactions. The influence of changing frequency on the transi- 
tion period from normal to lengthened mitotic cycle is considered to 
complete the model. Suggestions are made for further experimenta- 
tion. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 48907 


48920 (CONF-780561—3) Need for occupational physician: in- 
dustrial hygienist interaction in biohazards control. Lincoln, T.A. 
(Oak Ridge National Lab., Tenn. (USA)). 1978. Contract W-7405- 
ENG-26. 10p. Dep. NTIS, PC A02/MF AO1. 

From American industrial hygiene conference; Los Angeles, 
CA, USA (8 May 1978). 

Industrial hygienists have knowledge of sampling techniques, 
aerosol physics, ventilation, filtration as well as personnel protective 
devices and clothing which provide them with needed skills. They 
are dedicated to health protection and do not have a personal 
interest in the success of a particular experiment or analysis. They 
are familiar with training techniques and may sometimes be more 
effective in teaching technicians and animal handlers than the M.D., 
D.V.M. or Ph.D. professional. They have a familiarity with a broad 
range of health hazards, from carcinogens and toxic chemicals to 
potentially explosive mixtures, and can monitor and advise on a wide 
range of laboratory safety problems. 


48921 (SAND—78-0615C) Practical applications of MORT con- 
cepts. Davidson, J.E. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
1978. Contract EY-76-C-04-0789. 37p. (CONF-780617—1). Dep. 
NTIS, MF A01. 

From Professional conference; Washington, DC, USA (19 
Jun 1978). 

Useful concepts from the Management Oversight and Risk 
Tree (MORT) integrated and planned for inclusion into the safety 
program of a major research laboratory are discussed. Programs 
involving infusion of the MORT concepts start with a safety orienta- 
tion for new and experienced supervisors, a safety inspection guide 
for first-line supervisors, and modification to other safety docu- 
ments/programs as the Industrial Safety Manual. Discussion of new 
programs in development and upgrading of existing programs cover 
(but are not limited to) areas such as design, information systems, 
accident investigation and analysis, and hazard analysis and risk 
assessment. Impact and influences of MORT on the a@ministrative 
and management system are included in the discussion. 


48922 Regulation of food and drugs including risk concepts. 
Kleks, A.I. (Food and Drug Administration, Los Angeles). Trans. 
Am. Nucl. Soc.; 28: 517-518(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48923 Risk assessment and regulation in civil aviation. Skully, 
R.P. (Federal Aviation Administration, Washington, DC). Trans. 
Am. Nucl. Soc.; 28: 519(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 
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48924 Regulatory developments in occupational health and safety 
in Great Britain. Dunster, H.J. (United Kingdom Health and Safety 
Exec., London). Trans. Am. Nucl. Soc.; 28: 519-520(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


GEOSCIENCES 


GEOLOGY AND HYDROLOGY 


REFER ALSO TO CITATION(S) 46586, 46592, 46596, 46617, 
46718, 46901, 46941, 48738 


48925 (LBL—7027, pp 91) Role of parameter identifications in 
the design and analysis of pumping tests. Neuman, S.P. (Univ. of 
Arizona, Tucson). Mar 1977. 

From Invitational well-testing symposium; Berkeley, CA, 
USA (19 Oct 1977). 


In Invitational well-testing symposium proceedings. 


48926 (LBL—7027, pp 175-180) Well-testing practice and analy- 
sis in fissured aquifers. Gringarten, A.C. (Bureau de Recherches 
Geologiques et Minieres, Orleans, France). Mar 1977. 

From Invitational well-testing symposium; Berkeley, CA, 
USA (19 Oct 1977). 

In Invitational well-testing symposium proceedings. 


48927 (ORO—S5201-3) Geochemistry, petrology, and basin analy- 
sis. Quarterly report. Maynard, J.B.; Potter, P.E.; Pryor, W.A. 
(Cincinnati Univ., Ohio (USA)). 25 Apr 1978. Contract EY-76-C-05- 
5201. 29p. Dep. NTIS, PC A03/MF AO1. 

Progress was made in all three areas this quarter--geochemis- 
try, petrology, and basin analysis. In geochemistry the isotope work 
is well-established as is elemental analysis. Both are useful in applica- 
tion of data from other sources to the shales sequence, as shown. The 
V/Ni is proceeding well, and should be complete by July. The 
phenolic aldehyde work is not yet started because of equipment 
supply problems. In petrology some important progress was made in 
internal surface area studies of the shale in the Cumberland Thrust. 
Thin section petrography of outcrop samples from the Virginia side 
of the thrust is nearly complete. In basin analysis, the basic stratigra- 
phic work of the project is nearly complete, with perhaps some 
problems remaining in the lower part of the section. All contractors 
are encouraged to produce the isopach maps, etc. of each unit as 
soon as possible. Representatives from Cincinnati have attended 
several meetings this quarter helping to coordinate these activities. 
The paleocurrent study of the basin is very nearly complete, needing 
some final work along the western side. 


48928 (Y/OWI/SUB—4082/4) Numerical simulation of brine 
invasion of fresh water aquifers. Romoser, W.; Knapp, R.M. (Texas 
Univ., Austin (USA). Dept. of Petroleum Engineering). Jan 1977. 
Contract W-7405-ENG-26. 129p. Dep. NTIS, PC A0Q7/MF AOl. 

Portions of document are illegible. 

A method by which a multi-dimensional immiscible reservoir 
simulator can be made to calculate miscible displacement was used 
to simulate the brine invasion of a fresh water aquifer. It was found 
that this method was not suitable for this type of calculation due to 
the comparative size of numerical and physical dispersion. Follow- 
ing this work, a miscible reservoir simulator was developed that 
describes incompressible liquid-liquid displacement in a heteroge- 
neous porous medium. This model contains the option of running 
either an areal displacement or a cross-sectional displacement includ- 
ing the effects of gravity segregation. This model was applied to 
experimental data and the results are shown to be satisfactory. The 
model was then extended to a field system and again the results are 
favorable. 


48929 ALICE system for digitizing map data. Shelman, C.B. 
(Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 28: 271-272(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 





4854 ENERGY RESEARCH ABSTRACTS 


GEOPHYSICS 
REFER ALSO TO CITATION(S) 46597 


48930 (USGS—474-260) Complete Bouguer gravity map of the 
Nevada part of the Goldfield and Mariposa 2° sheets. Healey, D.L.; 
Wahl, R.R.; Currey, F.E. (Geological Survey, Denver, Colo. 
(USA)). Jun 1978. Contract EY-76-A-08-0474. 20p. Dep. NTIS, PC 
A02/MF AOl1. 

The complete Bouguer gravity map of the Nevada part of the 
Goldfield and Mariposa 2° sheets results from a compilation of 
gravity data from several sources. The majority of these data were 
obtained by field crews from the U.S. Geological Survey; however, 
some data from the U.S. Department of Defense, Defense Mapping 
Agency, are scattered over the map. East of long 117°15’, most of 
the gravity stations were obtained as part of the gravity survey of 
the Nevada Test Site and adjacent areas. In the vicinity of Yucca 
Flat (southeast corner of map), the gravity stations are too numerous 
to show. The purpose of this map is to make gravity data 
available to the public. 


48931 (LA-tr—78-25) Complementary radiochronological study 
of the Francevillian series and its environment. Bonhomme, M.; 
Leclerc, J.; Weber, F. (Centre National de la Recherche Scientifi- 
que, 67 - Strasbourg (France). Centre de Sedimentologie et Geochi- 
mie de la Surface; Compagnie Miniere de l'Ogooue, Moanda 
(Gabon)). 1978. Translation of IAEA-TC—119/6. (CONF-771222— 
9). 7p. Dep. NTIS, PC A02/MF AO1. 

From IAEA symposium on natural fission reactors; Paris, 
France (19 Dec 1977). 

The use of the K-Ar method to date biotites extracted from 
two gneiss samples from the Chaillu Massif shows that the substra- 
tum of the Francevillian did not undergo metamorphosis after 2,700 
MY. The age of the dolorite veins is pinpointed by the method of the 
K-Ar internal isochrone at about 1,000 MY. A program is in pro- 
gress to give a more precise Rb-Sr isochrone than the one published 
in 1965, and to try, by standard geochronological methods, to 
remove the uncertainty in the 1,800 to 2,000 MY estimated age of the 
nuclear reaction. 


SEISMOLOGY AND TECTONICS 
REFER ALSO TO CITATION(S) 46583, 46590, 48954 


48932 (KBS-TR—20) Tectonic analysis of southern Sweden. 
Vaettern - northern Skaane. Roeshoff, K.; Lagerlund, E. 
(Kaernbraenslesaekerhet, Stockholm (Sweden)). Sep 1977. 102p. (In 
Swedish). Dep. NTIS (US Sales Only), PC A06/MF AO1. 

This report gives the conclusions of an investigation in south- 
ern Sweden and includes the description, the analysis and the 
valuation of 1. three different lineament methods for the representa- 
tion of the tectonic pattern. 2. the tectonic pattern in the area studied 
and the quantifiation of tectonic reactivation. 3. neotectonic activity. 
Three lineament methods are tested namely morphological lineament 
(1:50 000), aerial photogrphs (1:33 000 and 1:66 000) and satellite 
photographs. In order to quantity the reactivation of old tectonic 
zones during a deformation a special study was undertaken with 
OPAB:s seismic material as base data. The result shows that old 
tectonic zones were reactivated between 60-100 percent. This study 
= gave the possibility to calculate the deformation rate along two 
aults. 


48933 (KBS-TR—21) Earthquakes of Sweden 1891—1957, 
1963—1972. Kulhanek, O.; Wahlstroem, R. (Kaernbraenslesaekerhet, 
Stockholm (Sweden)). Sep 1977. 27p. Dep. NTIS (US Sales Only), 
PC A03/MF AOl1. 

The objective of this report is to present a general brief 
description of seismic activity in Sweden. Geographical distribution 
of epicentres, seismicity, magnitudes of Swedish earthquakes and 
their relation to source dimensions are included. Macroseismic obser- 
vations from 1891-1957 and instrumental data from 1963-1972, alto- 
gether 182 earthquakes, are used. During the first period there were 
110 of magnitude M=3.0-5.0 with a total energy release of 3x10” 
ergs. In average there was an earthquake every 0.6 year in Sweden. 
The total energy released between 1963 and 1972 from 73 earth- 
quakes is far less than energy released during the decades between 
1891 and 1957. Areas with practically no seismic activity are breadly 
the western part of the country, say, north of 61 degree N and the 
area of south-eastern Sweden. 


48934 (NUREG/CR—0050) Seismicity and tectonic relation- 
ships of the Nemaha uplift in Oklahoma. Luza, K.V. (Oklahoma 
Geological Survey, Norman (USA)). Nov 1977. 75p. NTIS $6.00. 
Portions of document are illegible. 
Geologic and seismologic investigations of the Nemaha uplift 
began on October 1, 1976. The geological studies have focused, thus 
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far, on the construction of a series of structure-contour maps on key 
stratigraphic horizons: the top of the Viola Formation, the base of 
the Pennsylvanian, and the top of the Oswego Formation. The 
contour-mapping phase of the program is approximately two-thirds 
completed. Our initial mapping program reveals a complex fault 
pattern and geologic history of the Nemaha ridge. It appears that the 
uplift and associated faults began in Early Pennsylvanian time and 
that tectonic activity ceased in Middle Pennsylvanian time, at least in 
central Oklahoma. A discussion of basement rocks in central Oklaho- 
ma is included. The most systematic basement-rock study that in- 
cludes the Nemaha ridge area was done by Denison (1966), who 
classified the central Oklahoma basement rocks into the following 
four units: (1) Washington County Volcanic Group, (2) Spavinaw 
Granite Group, (3) Osage County Microgranite, and (4) Central 
Oklahoma Granite Group. The isotopic ages range from 1,150 to 
1,270 million years, and these ages, when considered with analytical 
variations, indicate a main period of thermal activity about 1,200 
million years ago. The seismological studies have concentrated on 
the installation of eight seismometers in such a way as to include 
detailed coverage of the entire Nemaha ridge as well as most of the 
remaining area of Oklahoma. Work has begun on the installation of 
three high-frequency vertical seismometers radiolinked to the obser- 
vatory for extended directional capability. Six computer programs 
were developed for storage and processing of all teleseismic and 
local-arrival-time and amplitude data. A catalogue of all known 
Oklahoma earthquakes was prepared. 


48935 (NUREG/CR—0053) Regional tectonics and seismicity 
of eastern Nebraska. Annual report, June 1, 1976—June 1, 1977. 
Burchett, R.R. (Nebraska Geological Survey, Lincoln (USA). Con- 
servation and Survey Div.). Mar 1978. 21p. NTIS $4.00. 

Several nuclear and fossil fuel plant site studies in Nebraska 
have been prepared by industry recently to evaluate seismic risk 
factors. These studies were prepared for the Nuclear Regulatory 
Commission (NRC) using available data to fill a lack of continuity 
across state lines. Therefore, it was proposed to the NRC that a 
detailed multi-state study of the Nemaha Ridge Area would be 
helpful in the site evaluation for present and future power plants. It 
was proposed to: (1) compile and coordinate the available seismo- 
tectonic data, (2) perform specific studies of potentially key locations 
for tectonic data, and (3) participate in an area wide microearth- 
quake recording network. It was proposed to conduct a one year 
study during the period June 1, 1976 to June 1, 1977. After this initial 
study, continuation studies would be proposed over a several year 
period. Proposed products, during the initial year, would utilize 
existing data for the preparation of the following maps at a scale of 1 
to 500,000; (1) Earthquake epicenter and intensity, (2) Precambrian 
configuration, (3) Precambrian rock type, (4) Bouguer gravity, (5) 
Aeromagnetic, (6) Bedrock geology, (7) Structural contour base 
Kansas City, (Pennsylvania), and (8) Surface lineations. All of these 
maps and possibly other maps in other areas could be recompiled 
and coordinated with adjoining areas on completion of the total 
study. During the initial year specific sites for detailed investigation 
would be identified. Portions of these studies may be carried out in 
cooperation with adjoining states. These site studies will include 
detailed geophysical surveys, laboratory analysis, dating of recent 
tectonic activity, core drilling programs, and field mapping projects. 


48936 (NUREG/CR—0081) New England seismotectonic study 
activities during Fiscal Year 1977. Barosh, P.J. (Boston Coll., 
Weston, Mass. (USA). Weston Observatory). Feb 1978. 145p. NTIS 
$7.25. 


The New England Seismotectonic Study is a program of 
investigations designed to better understand the manifestations and 
causes of seismicity in New England and adjacent areas, in order to 
assess the seismic hazard and its variation within the region, for the 
intelligent selection of nuclear power sites. The study, which offi- 
cially began July 1, 1976, is a cooperative effort with several 
universities and State and Federal Geological Surveys and is princi- 
pally funded by the U.S. Nuclear Regulatory Commission. The 
initial effort is aimed at: the compilation and analysis of the available 
pertinent information on seismicity, geology, and geophysics in the 
region; the acquisition of new information by investigating previous- 
ly well defined problems; and the development and organization of a 
comprehensive program that in five years, will provide an overall 
assessment of the seismic hazard of the region. 


48937 (Y/EN—213) Earthquake instrumentation in the south- 
eastern region. Beavers, J.E. (Oak Ridge Y-12 Plant, Tenn. (USA)). 
1978. Contract W-7405-ENG-26. 3lp. (CONF-780569—1). Dep. 
NTIS, PC A03/MF AOl1. 

From 24. conference of the Instrument Society of America; 
Gatlinburg, TN, USA (9 May 1978). 

This paper presents a summary of the existing and planned 
earthquake instrumentation in the southeastern region of the United 
States and primarily focuses on the Oak Ridge, Tennessee facilities. 
Earthquake engineers are continually investigating the response of 
structures to earthquakes in order to make them more earthquake 
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resistant. This is brought about to provide public safety and mini- 
mize overall cost. Four basic classes of instruments are used as 
information recorders that provide earthquake engineers with the 
necessary data for their studies: (1) seismographs, (2) strong-motion 
instruments, (3) building strain and deflection instruments, and (4) 
shake tables. Specifically, items discussed in the paper are: (1) 
existing and planned locations of such instruments, (2) meaning of 
the recorded data, (3) data recorded from previous earthquakes, and 
(4) how such information aids earthquake engineers in the design of 
structures. 


48938 Earth's crustal plate boundaries: energy and mineral re- 
sources. Calif; Geol.; 30: No. 5, 108-109(May 1977). 

Acceptance of the plate tectonics concept as explaining how 
the Earth really works may point to new locations of energy and 
mineral resources. Distributed along three-fourths of the Pacific's 
perimeter are geothermal energy sites, areas of off-shore petroleum 
potential, and deposits of precious, base, iron and ferro-alloy metals 
that have been concentrated by geologic processes at the convergent 
and divergent boundaries of tectonic plates of the Earth’s outer shell. 
Interpreted in terms of past boundaries, such resources may be found 
in other more accessible areas where less than 10 years ago it was 
not suspected they might exist. Increasing shortages of many of these 
resources may be alleviated by discoveries stemming from the new 
geological concept. 


48939 (UCRL-Trans—11380) Nature of L/sub G/ and R/sub 
G/ waves and the study of the earth’s crust. Sikharulidze, D.I. 
Translated from Tr. Inst. Geofiz., Akad. Nauk Gruz. SSR; 22: 57- 
70(1963). 24p. Dep. NTIS, PC A02/MF AO1. 

Short period L/sub g/ and R/sub g/ waves previously re- 
ported were observed in seismograms recorded at the Tbilisi seismic 
station between 1950 and 1960. L/sub i/, L/sub g1/, and L/sub g2/ 
waves, related to the L/sub g/ wave by their characteristic patterns, 
were isolated and identified as surface waves. The velocities of both 
types of waves change considerably as they traverse an oceanic path. 
The possible physical nature of these waves is discussed and ana- 
lyzed on the basis of earthquake data propagated on a continental 
path or on a path crossing the Caspian and Black Seas. The data 
agree with the assumption that the continental earth crust consists 
primarily of granite and basalt layers, while the oceanic type consists 
of a basait layer. The occurrence of a sedimentary complex in the 
crustal structure is assumed for both cases. (JSR) 


48940 (UCRL-Trans—11371) Identification of sP wave on rec- 
ords of deep earthquakes in central Asia. Vvedenskaya, N.A. Trans- 
lated from Tr. Geofiz. Inst., Akad. Nauk SSSR ; No. 36, 25-34(1956) 
20p. Dep. NTIS, PC A02/MF AO1. 

The present paper discusses the question of the reflected- 
diffracted sP wave on the records of deep earthquakes at small 
epicentral distances. The feasibility and advisability of using the sP 
wave to determine focal depth are demonstrated. 


VOLCANOLOGY 
REFER ALSO TO CITATION(S) 47248 


48941 Geophysical data on deep-seated magmatic activity below 
Kamchatka and an estimate of the forces that cause the rise of magmas 
into volcanoes. Fedotov, S.A. Int. Geol. Rev.; 19: No. 6, 661-670(Jun 
1977). 

Using geophysical data, the mechanism of deep-seated mag- 
matic and volcanic activity was studied in the region of the island 
arcs and associated structures. Data on magmatic activity below the 
volcanic belt of East Kamchatka, obtained during geophysical inves- 
tigations, mainly during detailed seismological investigations and 
deep seismic sounding, provide evidence for an association between 
the volcanoes and the processes in the Pacific Ocean focal layer of 
earthquakes, and for the accumulation of magmas below the volcan- 
ic belt at depths less than 60 km. Anomalous columnar bodies more 
than 5 to 7 km across were found linking the volcanoes with the 
focal layer. There was also a very large concentration of convective 
heat flow and volatiles in the magma columns feeding the volcanoes. 
As to the role of different forces in the uprise of magmas into the 
volcanoes, hydrostatic forces probably predominate in the asthenos- 
phere, supplemented by tectonic pressure in the lithosphere and 
forces associated with boiling of magmas during release of volatiles 
in the crust, especially in its upper layers. 


48942 Mechanism of deep-seated magmatic activity below island- 
arc volcanoes and similar structures. Fedotov, S.A. Int. Geol. Rev.; 
19: No. 6, 671-680(Jun 1977). 

Geophysical data on deep-seated magmatic activity below 
Eastern Kamchatka and the mechanism of uprise of magmas were 
analyzed, and phenomena associated with the uprise of magmas 
through hydrostatic forces were investigated. Ultrabasic magmatic 
columns must rise from a local layer at depths of 100 to 250 km. 
Above it in the asthenosphere, a regular series of major magmatic 
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columns develops with a spacing of about 30 km, which provides 
separate individual volcanic centers. The optimal radius of the 
columns is 350 to 1000 m and the velocity of their uprise is about 1 
m/yr. Magma is moved in them by an order more rapidly than in the 
asthenoliths. Excess magmatic pressure in the columns contributes to 
the formation of accumulations of ultrabasic and basic magmas near 
the base, the crust and the transitional layer between the crust and 
the mantle, and also to the development of peripheral andesitic 
magmatic foci on the boundary between the crystalline basement 
and the sediments. A probable scheme for deep-seated magmatic 
activity below the volcanic belt of Eastern Kamchatka, the island 
arcs and similar structures is presented. 


GEOPHYSICAL SURVEY METHODS 
REFER ALSO TO CITATION(S) 46564, 46577 


48943 Reverse electric prospecting problem applied to de for 
horizontal-laminar media. Filatov, V.A. Geol. Geofiz; No. 8, 113- 
119(Aug 1976). (In Russian). 

A detailed description of the method of solving the reverse 
problem of electric prospecting has been previously reported. This 
problem with corresponding transformations may be reduced to the 
reverse problem solved by a differential equation of hyperbolic type. 


48944 Error propagation and uncertainty in the interpretation of 
resistivity sounding data. Koefoed, O. (Univ., Delft, Netherlands). 
Geophys. Prospect.; 24: No. 1, 31-48(Mar 1976). 

An analysis is made of the propagation of the measuring error 
in the different stages of the interpretation by the linear filter and 
reduced method. This analysis leads to an understanding of the range 
of possible values of the layer parameters and of the nature of the 
relation between them. It is shown that this relation is not always 
adequately described by the equivalence expressions of Maillet. 


48945 Krigeage applied to geophysics. The answer to the problem 
of estimates and contouring. Haas, A.G.; Viallix, J.R. (Societe Na- 
tionale des Petroles d’Aquitaine, Pau, France). Geophys. Prospect.; 24: 
No. 1, 49-69(Mar 1976). 

None of the processes of estimation currently available is fully 
acceptable to the geophysicist. Firstly, they all assume that the 
variable, be it seismic reflection time, rms velocities, Bouguer anom- 
aly, etc.... is random, amenable to pure statistical considerations, and 
the processes all disregard the relationships which link the values of 
the variable in the different points of the domain under investigation. 
Secondly, they do not provide the geophysicist with any guideline 
for smoothing his data, as smoothing and estimation are considered 
two separate operations. Thirdly, they fail to offer a valid criterion 
of estimation and a measure of the estimation error. The krigeage 
process overcomes the above mentioned difficulties. It synthesizes 
the structural or “geostatistical” characteristics of the variable by 
using a function called the variogram (variances of the increases of 
the variable with respect to distance and direction). It smoothes the 
variable, when necessary, as a function of the nugget effect” (value 
at the origin of the experimental variogram). It yields an optimum 
estimation of the variable by minimizing the estimation error, and it 
computes a measure of the reliability of the estimation, the variance 
of krigeage. The process is demonstrated herein with three examples 
of variograms on seismic and gravity data and an example of 
contouring of velocities, reflection times and depths of a productive 
layer in an oil field, with detection and correction of irregular data, 
smoothing of velocities, migration of depth points, and display of 
estimation error. 


48946 Offshore use of the self-potential method. Corwin, R.F. 
(Univ. of California, Berkeley). Geophys. Prospect.; 24: No. 1, 79- 
90(Mar 1976). 

An offshore self-potential array, towed behind a small boat, 
has recorded anomalies of up to —300 mV. These anomalies were 
related to conductive onshore deposits, and appear to be caused by 
offshore extensions of the deposits. Along with locating onshore 
deposits and their offshore extensions, the system may be useful for 
locating offshore deposits with no onshore extension. The back- 
ground noise level of the system typically is a few tenths of a 
millivolt, allowing reliable recording of one millivolt gradient 
anomalies under average sea conditions. 


48947 Computation of interval velocities from common reflection 
point moveout times for n layers with arbitrary dips and curvatures in 
three dimensions when assuming small shot-geophone distances. Krey, 
T. (Prakla-Seismos GmbH, Hannover). Geophys. Prospect.; 24: No. 1 
91-111(Mar 1976). 

It is well known that interval velocities can be determined 
from common-reflection-point moveout times. However, the math- 
ematics becomes complicated in the general case of n homogeneous 
layers with curved interfaces dipping in three dimensions. The 
problem was solved by mathematical induction using the second 
power terms only of the Taylor series which represents the moveout 
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time as a function of the coordinate differences between shot and 
geophone points. Moreover, the zero-offset reflection times of the 
nth interface in a certain area surrounding the point of interest have 
to be known. The n-I upper interfaces and interval velocities are 
known too on account of the mathematical induction method ap- 
plied. Thus, the zero-offset reflection raypath of the nth interface 
can be supposed to be known down to the intersection with the (n- 
I)th interface. The method applied consists mainly in transforming 
the second power terms of the movement time from one interface to 
the next one. This is accomplished by matrix algebra. Some special 
cases are discussed as e.g. uniform strike and small curvatures. 


48948 Electrical sounding of a half space whose resistivity or its 
inverse function varies linearly with depth. Sampaio, E.S. (Geofisica- 
I, Geociencias da UFBa, Salvador-Bahia, Brazil). Geophys. Prospect.; 
24: No. 1, 112-122(Mar 1976). 

The solution for the potential distribution about a point 
source of current placed at the surface of a continuous half-space is 
obtained for two cases: the resistivity increases linearly with depth; 
the conductivity increases linearly with depth. In each case, an 
expression for the apparent resistivity is established and master 
curves are presented for both the Wenner and the Schlumberger 
configurations. The results can be used in the interpretation of 
electrical sounding data in specified geologic situations. Further- 
more, they may be used as a first step in the development of 
solutions for the more complex electric sounding problems. 


48949 Comparison between Wiener filtering, Kalman filtering, 
and deterministic least squares estimation. Berkhout, A.J.; Zaanen, 
P.R. (Koninklijke Shell Exploratie en Produktie Lab., Rijswijk, 
Netherlands). Geophys. Prospect.; 24: No. 1, 141-1 (Mar 1976). 

The least squares estimation procedures used in different 
disciplines can be classified in four categories: Wiener filtering, 
autoregressive estimation, Kalman filtering, and recursive least 
squares estimation. The recursive least squares estimator is the time 
average form of the Kalman filter. Likewise, the autoregressive 
estimator is the time average form of the Wiener filter. Both the 
Kalman and the Wiener filters use ensemble averages and can 
basically be constructed without having a particular measurement 
realization available. It follows that seismic deconvolution should be 
based either on autoregression theory or on recursive least squares 
estimation theory rather than on the normally used Wiener or 
Kalman theory. A consequence of this change is the need to apply 
significance tests on the filter coefficients. The recursive least 
squares estimation theory is particularly suitable for solving the time 
variant deconvolution problem. 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 46405, 46466, 46584, 46585, 46637 


48950 (SAND—77-2072C) K/sub Ic/ and J/sub Ic/ of Westerly 
granite: effects of thickness and in-plane dimensions. Schmidt, R.A.; 
Lutz, T.J. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. Con- 
tract EY-76-C-04-0789. 29p. (CONF-780625—1). Dep. NTIS, PC 
A03/MF AOl. 

From 11. symposium on fracture mechanics; Blacksburg, VA, 
USA (12 Jun 1978). 

An investigation is described in which tensile properties, 
fracture toughness, and critical J integral are measured for Westerly 
granite, a rock that is widely used in rock mechanics studies. This 
was primarily a parameter sensitivity study in which the effects of 
specimen dimensions and testing techniques were assessed. It is 
hoped that this study will aid in establishing tentative standards and 
guidelines for fracture toughness testing of rock as well as indicate 
the feasibility of using a J integral fracture criterion for this material. 
ASTM standard specimen configurations of the compact and bend 
types were tested with compact specimens ranging in width from W 
= 25.4 mm to W = 406.4 mm (0.5T to 8T) and with thickness 
ranging from 13 mm to 100 mm. A series of 4T compact specimens 
were tested to assess the effects of thickness and fatigue precracking. 
Techniques are described that enable several values of K/sub Ic/, a 
complete J vs crack growth curve, and a J/sub Ic/ value to be 
obtained from each sample. Direct-pull tension tests on shaped 
specimens of Westerly granite are described which indicate a high 
degree of nonlinear, inelastic behavior. This fact raises questions 
about the use of LEFM, but the J/sub Ic/ data presented appear to 
validate the K/sub Ic/ measurements. 


48951 (SAND—78-0531) Dynamic tensile fracture in rock. 
Grady, D.E.; Hollenbach, R.E. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Apr 1978. Contract EY-76-C-04-0789. 48p. Dep. NTIS, PC 
A03/MF AO1. 
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A detailed understanding of the dynamic fracture behavior of 
rock is an important factor in many energy resource recovery 
applications being developed in this country. These fracture proper- 
ties are needed to direct development of the fracture and fragmenta- 
tion techniques and to guide construction of supporting computa- 
tional methods. In the present study a representative suite of crustal 
rocks was selected and their dynamic fracture strength and fracture 
behavior determined. The materials investigated included silicates 
and carbonates of varying grain size and porosity, oil shale with 
several kerogen contents and orientations, and fused silica. With the 
exception of fused silica, fracture strengths ranged from a few tens of 
MPa to slightly over 100 MPa. Dynamic fracture energy consider- 
ations appear to be important, however, as do the rate of loading and 
tensile stress amplitudes occurring at the point of fracture. 


48952 Velocity of compressional waves in dry franciscan rocks to 
8 kbar and 300°C. Stewart, R.; Peselnick, L. (Geological Survey, 
Menlo Park, CA). J. Geophys. Res.; 82: No. 14, 2027-2039(10 May 
1977). 

Compressional velocities to 300°C and 8 kbar are presented 
for dry Franciscan sandstone, metasand-stone, shale, and melange 
matrix. Mineralogical data, density, and porosity are also given for 
each rock. Velocity hysteresis was found to vary systematically with 
experimental temperature and pressure conditions. This result is 
tentatively explained on the basis of crack behavior in the rocks. 
Velocity was found to depend strongly on bulk density and weakly 
on mineralogy. Samples of shale and melange matrix have velocities 
similar to sandstone of comparable density. Results suggest that 
structural and lithologic complexities in clastic rocks of uniform 
metamorphic grade will not lead to complex velocity structure. 
Velocities in rocks of common density are consistent with velocity 
profiles measured in the upper crust in central California. On the 
basis of these data the total thickness of Franciscan rocks east of the 
San Andreas fault in central California is 12 km. 


48953 Quartz pseudomorphs after coesite. Smyth, J.R. (Los 
Alamos Scientific Lab., NM). Am. Mineral; 62: No. 7/8, 828- 
830(1977). 

Coesite has recently been described as a primary phase in a 
mantle-derived kyanite eclogite from the Roberts-Victor kimberlite, 
South Africa. An additional specimen from the same locality con- 
tains large polycrystalline aggregates of quartz, resembling the 
quartz rims on the coesite grains in the first specimen. The character- 
istic textures of these quartz pseudomorphs after coesite are de- 
scribed to aid in the identification of further specimens. 


48954 (UCRL-Trans—11372) Travel-time curve and structure of 
the earth's crust in Central Asia according to recordings of powerful 
explosions. Bune, V.I.; Butovskaya, E.M. Translated from Tr. Geofiz. 
Inst., Akad. Nauk SSSR ; 30: 142-153(1955). 42p. Dep. NTIS, PC 
A03/MF AOl1. 

The present study sets forth the preliminary results of a study 
dealing with the velocities of propagation of elastic waves and the 
structure of the earth’s crust in Central Asia, based on a travel-time 
curve constructed according to data from recordings of powerful 
explosions. The velocities obtained from analysis of the travel-time 
curve differ little from the velocities obtained earlier by E. A. 
Rozova. The structure of the earth’s crust in the first approximation 
can be represented in the following form: layer of sedimentary rocks, 
5 km +- 1 km; granitic layer, 15 km +- 5 km; basaltic layer, 30 km 
+- 10 km; and total thickness of earth's crust, 50 km +- 10 km. 


GEOCHEMISTRY 


REFER ALSO TO CITATION(S) 46599, 46725, 46748, 46787, 
47279, 47283, 48927 


OCEANOGRAPHY 
REFER ALSO TO CITATION(S) 48714 


48955 Observed generation and breaking of atmospheric internal 
gravity waves over the ocean. Sethuraman, S. (Brookhaven National 
Lab., Upton, NY). Boundary-Layer Meteorol.; 12: 331-349(1977). 

Observations are presented for internal gravity waves and 
their breaking at a height of 23.5 m over the ocean in surface-based 
inversions which are formed because of the advection of warm air 
over cold water. The spectral and cospectral analyses of velocity 
and temperature fluctuations were made to establish the characteris- 
tic features of the waves. Flow visualization photographs of smoke 
released during the breaking of a wave are also presented. Compari- 
son between the turbulent energies present during and after breaking 
of a wave indicates enormous mixing and dispersion occurring 
during breaking. 
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PHYSICS RESEARCH 


ASTROPHYSICS AND COSMOLOGY 


SOLAR PHENOMENA 


48956 Entropy and the spontaneous emission of plasma waves. 
Grognard, R.J.M. (COMMONWEALTH SCIENTIFIC AND IN- 
DUSTRIAL RESEARCH ORGANIZATION, EPPING (AUS- 
TRALIA). DIV. OF RADIOPHYSICS). Proc. Astron. Soc. Aust.; 
82: 174-177(Sep 1977). 

The emission of plasma waves by beams of electrons travel- 
ling in a plasma is a phenomenon of critical importance in applied 
plasma physics and also astrophysical research, e.g. in the theory of 
solar radio bursts. In the article the author develops a correct 
entropy theorem for the beam-plasma system whose interactions are 
described by the set of quasi-linear equations including spontaneous 
emission terms. The role and interplay of the induced and spontane- 
ous emission of plasma waves and their effects on the streaming 
electrons are thereby greatly elucidated. The analysis shows that the 
spontaneous terms simply cannot be neglected. 


GALAXIES 
REFER ALSO TO CITATION(S) 48977 


ATMOSPHERIC PHYSICS 


MAGNETOSPHERIC PHENOMENA 


48957 (EGG—1183-5088) Observed detailed structure of the 
sunward magnetopause and boundary layer. Eastman, T.E.; Hones, 
E.W. Jr. (EG and G, Inc., Los Alamos, N.Mex. (USA); Los Alamos 
Scientific Lab., N.Mex. (USA)). 1978. Contract EY-76-C-08-1183. 
6p. Dep. NTIS, PC A02/MF AOl. 

Over 100 crossings were made of the magnetosphere’s sun- 
ward surface for the purpose of determining whether a distinct 
region of magnetosheath-like plasma could be identified earthward 
of the magnetopause in these most rapid transitions. It was found 
that a distinct region of magnetosheath-like plasma can be identified 
earthward of the magnetopause layer in even the most rapid magne- 
topause crossings. The results support a model of plasma, momen- 
tum, and energy transfer across the magnetopause layer. 3 refer- 
ences. (JFP) 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 48341, 49224 


48958 (BNL—50727, pp 60-62) Activation of a molybdenum 
surface by a hydrogen plasma to obtain H™ ions by secondary ion 
emission. Bender, E.D.; Kishinevskii, M.E.; Morozov, I.1. (Inst. of 
Nuclear Physics, Novosibirsk, USSR). 1977. 

From Symposium on the production and neutralization of 
negative hydrogen ions and. beams; Upton, NY, USA (26 Sep 1977). 

In Proceedings of the symposium on the production and 
neutralization of negative hydrogen ions and beams. 

It is shown that by irradiating a cesium-coated molybdenum 
surface with hydrogen plasma, it is possible to saturate the surface 
with hydrogen. By subsequent bombardment with positive cesium 
ions, up to 5 x 10’ secondary negative hydrogen ions are emitted per 
cm? The coefficient of secondary emission of H~ ions reaches the 
value of 1.45 immediately after the beginning of th bombardment by 
cesium ions with an energy of 1.7 keV. The enrichment of the 
surface with hydrogen also leads to a marked increase in secondary 
electron emission. 


48959 (BNL—50727, pp 79-96) Physical principles of the surface 
plasma method for producing beams of negative ions. Bel’chenko, 
Yu.L; Dimov, G.I; Dudnikov, V.G. (Inst. of Nuclear Physics, 
Novosibirsk, USSR). 1977. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

In Proceedings of the symposium on the production and 
neutralization of negative hydrogen ions and beams. 

The processes which are important for the production of 
intense beams of negative ions from surface plasma sources (SPS) are 
examined. The formation of negative ions when atomic particles 
interact with a surface is analyzed on the basis of both experimental 
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results obtained when a surface was bombarded with beams and 
recently developed theoretical considerations of reflection, scatter- 
ing, and electron exchange. The characteristic features of these 
processes in SPS, when a surface is bombarded with intense fluxes of 
plasma particles, are revealed in special experiments. The character- 
istics of generation and acceleration of the bombarding particles in a 
gas discharge SPS plasma, the characteristics of transportation of 
negative ions through the plasma toward the beam forming system, 
the role of cesium in SPS, and the characteristics of formation of the 
intense negative ion beams as well as the removal of parasite 
electrons from the beam. 


48960 (BNL—50727, pp 97-104) Some physical aspects of H™ 
sources. Wiesemann, K. (Ruhr Univ., Bochum, Ger.). 1977. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

In Proceedings of the symposium on the production and 
neutralization of negative hydrogen ions and beams. 

Data of present day sources are critically reviewed in order 
to get hints for the H generation process active on cesiated surfaces. 
Kinetic desorption is found as the most probable process. From these 
discussions some possible ways for improving magnetron sources are 
deduced. 


48961 (BNL—50727, pp 215-223) Space charge neutralization of 
positive and negative ion beams. Dolique, J.M. (Univ., Grenoble, 
France). 1977. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

In Proceedings of the symposium on the production and 
neutralization of negative hydrogen ions and beams. 

After a brief review of the experimental methods, the present 
state of the theoretical works on the conditions to be fulfilled to 
reach charge neutrality and stability for a mixed positive and nega- 
tive ion beam are described. Restriction is made to the case where 
the introduction of neutralizing ions is localized, the downstream 
mixed beam flying in a good vacuum, and where that mixed beam is 
current free. It is pointed out that one cannot hope to reach a final 
state of fine charge neutrality if a gross spatial mean neutrality is not 
ensured just downstream of the neutralizer, what requires severe 
restrictions for the possible values of the mean and thermal velocities 
of the two mixed fluids, at the neutralizer level. One of these 
necessary conditions is that the mixed fluids must both have super- 
sonic mean velocities. When this condition is not fulfilled, there even 
is a possibility of joining the previous regime of mean neutrality 
through a sheath where the local electric field is a function of the 
local mean velocities. In the frame of a stationary model, this kind of 
solution is a mathematical singularity. However it was shown by 
numerical simulation to have a deep physical meaning : a self 
regulating sheath progressively modifies the distribution function of 
neutralizing ions as to provide at outgoing of the sheath a sonic mean 
velocity convenient for further mean neutrality, with a zero electric 
field. For the general problem of space charge neutralization of an 
ion beam by ions of opposite sign, a part of the present results are 
new. 


48962 (COO—4022-1) Cross sections and equilibrium fractions 
of D* and D.* ions in metal vapors. Project progress report, June 1, 
1976—February 1, 1978. Morgan, T.J. (Wesleyan Univ., Middle- 
town, Conn. (USA)). 1978. Contract EY-76-S-02-4022. 1lp. Dep. 
NTIS, PC A02/MF AO1. 

The purpose of this program is to measure cross sections and 
equilibrium fractions of D* and D,2* ions in metal vapors. In particu- 
lar, in connection with double charge exchange D™ ion sources, the 
concern is with D~ formation in alkaline-earth vapor targets. Also, 
in connection with possible metal vapor contamination in the system, 
the concern is with cross sections for high energy D*, D®, and D™ 
collisions with these metal vapors. Results from this research will fill 
in a gap in knowledge of single and double charge transfer and 
multiple collision processes in alkaline-earth targets. During the 
period covered in this report construction of the apparatus necessary 
to carry out the program was completed and cross sections and 
equilibrium fractions for D* + Mg and D* + Ba collisions were 
measured. 


48963 Method and means of directing an ion beam onto an 
insulating surface for ion implantation or sputtering. Gruen, D.M.; 
Krauss, A.R.; Siskind, B. (to Dept. of Energy). US Patent Applica- 
tion 812,936. 1 Jul 1977. 7p. 

A beam of ions is directed under control onto an insulating 
surface by supplying simultaneously a stream of electrons directed at 
the same surface in a quantity sufficient to neutralize the overall 
electric charge of the ion beam and result in a net zero current flow 
to the insulating surface. The ion beam is adapted particularly both 
to the implantation of ions in a uniform areal disposition over the 
insulating surface and to the sputtering of atoms or molecules of the 
insulator onto a substrate. 1 figure. 
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ATOMIC AND MOLECULAR PROPERTIES 


48964 (LA-UR—78-1193) Emission coefficient for a singly ion- 
ized uranium plasma: experimental and theoretical treatment. Mack, 
J.M.; Radziemski, L.J. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1978. Contract W-7405-ENG-36. 19p. (CONF-780537—1). Dep. 
NTIS, PC A02/MF AO1. 

From 1. symposium on fission induced plasmas and nuclear- 
pumped lasers meeting; Orsay, France (23 May 1978). 

Absolute emission coefficient measurements on arc-generated 
singly ionized uranium (UII) in local thermodynamic equilibrium are 
described for a wavelength bandwidth of 1050 to 6000 A. Plasma 
temperature and uranium partial pressure at the arc centerline were 
approximately 8000°K and 0.01 atm, respectively. The arc emission 
data compare favorably with experimental results obtained from UF¢ 
discharges, once allowance is made for the effects of cold-layer UFs 
photoabsorption on uranium plasma emission. Observed variation in 
the emission coefficient is well correlated with a composite of 
calculated oscillator-strength distribution for selected UII and UIII 
transition arrays. The theoretical treatment is based on a modified 
Hartree—Fock method for calculating the appropriate radial wave 
functions. Slater—Condon theory provides a detailed calculation of 
energy-level structures for both the upper and lower configuration 
of each transition array computed. However, the number of terms 
were truncated, when necessary, to accommodate size limitations of 
the matrices involved. With this theoretical approach, predictions 
are also offered as to the location of strong emission features for a 
hypothetical plasma dominated by doubly and triply ionized urani- 
um. It is suggested that the capability now exists to predict success- 
fully the location of major emission features of uranium and other 
complex systems for a substantial range of ionization stages. 


48965 Raoult’s Law for liquid D-T and H-T. Souers, P.C.; Kelly, 
E.M.; Tsugawa, R.T. (Univ. of California, Livermore). Trans. Am. 
Nucl. Soc.; 28: 202-203(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


48966 (CONF-770646—) Mesons in matter. (Joint Inst. for Nu- 
clear Research, Dubna (USSR)). 1977. 346p. (In Russian and Eng- 
lish). Dep. NTIS (US Sales Only), PC A15/MF AO1. 

From International symposium on meson chemistry and me- 
somolecular processes in matter; Dubna, USSR (7 Jun 1977). 

The conference on meson chemistry and mesomolecular 
processes in matter included 39 papers. (JFP) 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 49222, 49231 


48967 Angular distribution of electrons emitted in Penning ioni- 
sation and similar processes. Morgner, H. (California Univ., Berkeley 
(USA). Dept. of Chemistry). J. Phys., B (London); 11: No. 2, 269- 
280(28 Jan 1978). 

The probability amplitude V/sub lambda/ for the emission of 
an electron in a certain partial wave lambda with projection m onto 
the internuclear axis can be defined within the Born-Oppenheimer 
approximation. (In this paper m = 0 is assumed). Formulae which 
relate these quantities to the experimentally measurable electron 
angular distribution in the laboratory frame are derived. Further it is 
shown that the quantities V/sub lambda/ can be derived from 
experimental angular distributions in a rather straightforward way 
once the complex interaction potential V/sub */ - 1/2iGAMMA 
between the colliding atoms is known. An ‘internal’ angular distribu- 
tion is defined and its simple connection to the laboratory distribu- 
tion is given. 


GENERAL FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 48475, 48641 


48968 (LBL—6890) Turbulent heat transport in two- and three- 
dimensional temperature fields. Samaraweera, D.S.A. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Mar 1978. Con- 
tract W-7405-ENG-48. 390p. Dep. NTIS, PC A17/MF AOI1. 

Thesis. 

A fundamental numerical study of turbulent heat and mass 
transport processes in two- and three-dimensional convective flows 
is presented. The model of turbulence employed is the type referred 
to as a second-order closure. In this scheme transport equations for 
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all nonzero components of the Reynolds stress tensor, for the iso- 
tropic dissipation rate of turbulent kinetic energy, for all nonzero 
scalar flux tensor components and for the mean square scalar fluctu- 
ations are solved by a finite difference method along with the mean 
momentum and mean enthalpy (or concentration) equations. The 
model used for the stresses was developed earlier. Parallel ideas 
were utilised in obtaining a model for turbulent heat and mass 
transfer processes. The study has focused especially on the problem 
of nonaxisymmetric convective heat and mass transport in pipes, 
which arises when the boundary conditions are not axisymmetric. 
The few available experimental data on such situations have indicat- 
ed anisotropy in effective diffusivities. To expand the available data 
base an experiment was conducted to obtain heat transfer measure- 
ments in strong three-dimensional heating conditions. Numerical 
procedures especially suitable for incorporation of second-order 
turbulent closure models have been developed. The effect of circum- 
ferential conduction in the tube material, which is influential in the 
asymmetric heating data currently available, was accounted for 
directly by extending the finite difference calculations into the pipe 
wall. The principal goal of predicting three-dimensional scalar trans- 
fer has been achieved. 


48969 (UCRL—80843) Wind tunnel wall coating by liquid dro- 
plets injected in high intensity turbulent gas flow. Buckingham, A.C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 3 
Mar 1978. Contract W-7405-ENG-48. 9p. (CONF-780242—1). Dep. 
NTIS, PC A02/MF AO1. 

From ARO workshop on multiphase flows; Abdereen Prov- 
ing Grounds, MD, USA (1 Feb 1978). 

Numerical simulations are applied to investigate liquid droplet 
flight, dispersal, penetration and interaction with a wall boundary 
layer in turbulent incompressible wind tunnel flow. To prevent 
droplet wall-surface wetting, the tunnel walls are heated. This dis- 
cussion summarizes calculated phase change, temperature change 
and alteration of certain boundary layer profiles in response to 
droplet boundary layer interaction coincident with prescribed wall 
heating. 


48970 Supercritical wing sections. III. Bauer, F.; Garabedian, P.; 
Korn, D. New York; Springer-Verlag (1977). 189p. (TID— 28394). 

A survey is given on computational flow research on the 
design and analysis of supercritical wing sections supported by the 
National Aeronautics and Space Administration at the Energy Re- 
search and Development Administration Mathematics and Comput- 
ing Laboratory of New York University. The work was performed 
under NASA Grants NGR 33-016-167 and NGR 33-016-201 and 
ERDA Contract EY-76-C-02-3077. Computer programs listed and 
described have applications in the study of flight of modern aircraft 
at high subsonic speeds. One of the codes generates cascades of 
shockless transonic airfoils that are expected to increase significantly 
the efficiency of compressor and turbines. Good simulation of phys- 
ically observed flows was achieved. 31 figures. (RWR) 


PROPERTIES AND STRUCTURE OF FLUIDS 
REFER ALSO TO CITATION(S) 49033 


48971 (GEPP—366) Bibliography and author index for electrical 
discharges in vacuum (1897—1976). Miller, H.C. (General Electric 
Co., St. Petersburg, Fla. (USA). Neutron Devices Dept.). 19 May 
1978. Contract EY-76-C-04-0656. 335p. Dep. NTIS, PC A15/MF 
AOl. 

This bibliography covers the field of electrical discharges in 
vacuum, comprising both electrical breakdown in vacuum and 
vacuum arcs. A brief review section lists some review papers that 
would be helpful to the novice in this field. The bulk of the report 
consists of bibliographic listings, arranged by year of publication, 
and within each year, alphabetically by first author. An author index 
refers one to all papers authored or coauthored by a particular 
person. A total of 1,813 papers from 1897 through December 1976 
are listed. 


48972 (LA—7253) Three-dimensional shock-change relations for 
reactive fluids. Rabie, R.L.; Wackerle, J. (Los Alamos Scientific 
Lab., N.Mex. (USA)). May 1978. Contract W-7405-ENG-36. 25p. 
Dep. NTIS, PC A02/MF AO1. 

The equations of motion governing reactive fluid flow, to- 
gether with the Rankine—Hugoniot jump conditions and thermody- 
namic considerations, are used to develop one- and three-dimension- 
al shock-change relations for shock waves propagating in reactive 
fluids. The relations are derived in Cartesian space coordinates, for a 
uniform, motionless state ahead of the shock. In three dimensions, 
parameterization of the shock surface in terms of two independent 
curvilinear surface coordinates and the use of some results from the 
theory of surfaces are required, but the shock-change relation ob- 
tained depends on the surface configuration only through the mean 
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curvature. One form of shock-change relation, both in three dimen- 
sions and in its one-dimensional specialization, is developed without 
recourse to the jump conditions. These conditions and thermody- 
namic considerations are then used to cast the relations in terms of 
different state variables and to show the relative effects on the shock 
change of reaction in, and immediately behind, the shock front. 
Simplifications are indicated for evaluating thermodynamic deriva- 
tives and applying shock-change relations with common equation-of- 
state assumptions. 


48973 (SAND—78-6011) Cathode processes in electric arcs. 
Kesaev, I.G. 7 Apr 1978. Translation by B. Teague of Katodnye 
protsessy elektricheskoi dugi, Moscow, Nauka, 1968, 244p. 483p. 
Dep. NTIS, PC A21/MF A011. 

The most important work on the physics of arc discharges is 
reviewed, and results from the author's recent studies of metal arcs 
are presented. The book contains detailed information on random 
extinction of arcs, fluctuational processes in arcs, and the laws 
governing the cathode fall and threshold currents for various types 
of cathodes. The author devotes much space to the structure and 
behavior of the cathode spot on metals. Cathodes made of more than 
20 metals were studied. 100 figures, 27 tables, 327 references. 


MAGNETOHYDRODYNAMICS 


REFER ALSO TO CITATION(S) 48206, 48207 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


WEAK INTERACTIONS 


48974 Experimental study of the form factor f/sub + /(q*) in K/ 
sub L/° — zrev decay. Tanaka, M. Pittsburgh; Carnegie-Mellon 
Univ. (1977). 90p. University Microfilms Order No. 77-24,908. 

Thesis (Ph. D.). 

The q? dependence of the vector form factor f/sub +/(q?) in 
K/sub L/°® — zrev/sub e/ decay was measured in an experiment 
using the ANL 12 foot hydrogen bubble chamber exposed to a 
monoenergetic K/sub L/° beam. Knowledge of the beam momen- 
tum and the large chamber volume enabled selection of approximate- 
ly 12,000 K/sub L/°-zrev/sub e/ decays with high and uniform 
acceptance over the Dalitz plot. The data are adequately described 
by the V-A matrix element with a linear gq? dependence of f/sub +/ 
(q?). It is found that lambda/sub +/ = 0.029 +- 0.006 (without 
radiative corrections) which is consistent with the K*(890) domi- 
nance model. 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 
REFER ALSO TO CITATION(S) 48983, 48984 


WEAK INTERACTIONS 


48975 (ANL-HEP-PR—78-12) Massive lepton pair production 
in hadronic collisions. Berger, E.L. (Argonne National Lab., Ill. 
(USA)). 1978. Contract W-31-109-ENG-38. 88p. (CONF-780338— 
2). Dep. NTIS, PC A0OS5/MF AO1. 

From 3. conference on new results in high energy physics; 
Nashville, TN, USA (6 Mar 1978). 

A review is presented of theoretical attempts to describe the 
massive lepton pair continuum produced in hadronic collisions. 
Beginning with the classical Drell-Yan quark-antiquark annihilation 
model, its expectations are compared with data. Scaling violations 
and corrections to the Drell-Yan pictured are discussed. Next, 
original work is presented bearing on the understanding of the 
transverse momentum distributions of the dileptons. In a parton 
model, the quark-gluon scattering graphs which provide scaling 
violations also endow the dileptons with relatively large (P/sub T/). 
Comparisons with available data support these QCD expectations; 
further tests of the QCD predictions are proposed. Implications are 
drawn for W production experiments, and predictions are presented 
for reactions initiated by antiprotons. 


48976 (COO—2220-99) Weak interaction: past answers, present 
questions. Ne’eman, Y. (Tel Aviv Univ. (Israel); Institute for Ad- 
vanced Study, Princeton, N.J. (USA)). Feb 1977. Contract EY-76-S- 
02-2220. 20p. (CONF-770137—2). Dep. NTIS, PC A02/MF AOl1. 
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From Symposium on five decades of weak interactions; New 
York, NY, USA (21 Jan 1977). 

A historical sketch of the weak interaction is presented. From 
beta ray to pion decay, the V-A theory of Marshak and Sudarshan, 
CVC principle of equivalence, universality as an algebraic condition, 
PCAC, renormalized weak Hamiltonian in the rehabilitation of field 
theory, and some current issues are considered in this review. 47 
references. (JFP) 


48977 (ORO—3992-323) Limits from primordial nucleosynthesis 
on the properties of massive neutral leptons. Dicus, D.A.; Kolb, E.W.; 
Teplitz, V.L.; Wagoner, R.V. (Texas Univ., Austin (USA). Center 
for Particle Theory; Virginia Polytechnic Inst. and State Univ., 
Blacksburg (USA). Dept. of Physics; Stanford Univ., Calif. (USA)). 
Nov 1977. Contract EY-76-S-05-3992. 37p. Dep. NTIS, PC A03/MF 
AOl. 

If there exist neutral leptons with masses in the range 50 eV 
to 5 GeV, they would have been present in thermal equilibrium in 
the early stages of the hot big bang. In the subsequent evolution of 
the universe, if their lifetime is sufficiently long, their mass dominat- 
ed the energy density of the universe. The effect of their presence on 
the synthesis of elements in the early universe is considered. Of the 
observed primordial abundances, the helium abundance was found to 
be independent of their existence, but the deuterium abundance was 
found to be sufficiently sensitive to allow bounds to be placed on the 
mass, lifetime, and decay modes of any heavy neutrinos. In particu- 
lar, on the basis of present best estimates of astrophysical parameters, 
previous radiative lifetime bounds on the order of months are 
reduced to bounds on the order of hours, and expand the range of 
masses for which no radiatively decaying massive neutral leptons are 
allowed, to 50 to 100 keV. 


48978 Heavy-lepton decay and the A; resonance. Basdevant, J.; 
Berger, E.L. (Laboratoire de Physique Theorique et Hautes Ener- 
gies, Universite Pierre et Marie Curie, Paris, France). Phys. Rev. 
Lett.; 40: No. 15, 994-997(10 Apr 1978). 

We show that the observation of the A; resonance in tau 
decay agrees with diffractive A; production and that it confirms our 
previous analysis of the diffractive data. 


STRONG INTERACTIONS, GENERAL 


48979 (LBL—7595) Mathematical foundations of the general 
ordered S-matrix and its topological expansion. Sursock, J.P. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). 10 May 1978. 
Contract W-7405-ENG-48. 74p. Dep. NTIS, PC A04/MF AOl1. 

Thesis. 

The concept of order is analyzed for general hadronic ampli- 
tudes. It is shown that unitarity imposes restrictions on the graphs 
used to represent the ordered amplitudes and the most general 
graphs consistent with unitarity are derived and then analyzed in 
terms of their topological properties. The mathematical ingredients 
for the classification of higher order corrections to the ordered 
amplitudes are introduced. Three “indices” characterizing the topo- 
logical amplitudes and their products are defined and are shown to 
be consistent and complete for the classification. A connection with 
the 1/N expansion, similar to the one introduced by Veneziano for 
mesons, is suggested. 


STRONG INTERACTIONS, BARYON NO.=0 


48980 (IS-M—131) Pre-threshold production of the W intermedi- 
ate boson. Lassila, K.E.; Vary, J.P. (lowa State Univ. of Science and 
Technology, Ames (USA)). 1978. Contract W-7405-ENG-82. 7p. 
(CONF-780453—4). Dep. NTIS, PC A02/MF AO1. 

From Neutrinos; West Lafayette, IN, USA (28 Apr 1978). 

Results of calculations showing pre-threshold production of 
the W boson is possible. The responsible effect is illustrated by 
treating anti p production data with a realistic target nucleus model 
to show the presence of a production mechanism distinct from Fermi 
motion; the projectile collides collectively with more than one 
nucleon in the target. Such a production mechanism allows the W to 
be produced in nucleon-nucleus and nucleus-nucleus collisions at an 
energy well below that in nucleon-nucleon collisions. 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


GENERAL 
REFER ALSO TO CITATION(S) 49035 
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A method is described briefly for determining the impact 
which a large-scale solar space industry would have on other sectors 
of the economy on an industry-by-industry basis. (MHR) 


47031 (CONF-761220—, pp 437-439) Differential cost of a solar 
energy system: completing the assessment. Rand, R.H. (Ballinger, 
Architects and Engineers, Philadelphia). 1976. 

From Solar cooling and heating forum; Miami Beach, FL, 
USA (13 Dec 1976). 

In Solar cooling and heating: a national forum. 

Cost analysis of solar heating and cooling systems for build- 
ings have tended to consider only those cost factors directly related 
to solar energy equipment and the resultant changes in energy 
consumption. Here, related implementation costs, land and space 
costs, and time related costs are examined. (MHR) 


ENVIRONMENTAL, LEGAL, AND 
INSTITUTIONAL ASPECTS 


REFER ALSO TO CITATION(S) 47103, 47129, 47136, 47141, 47145 


47032 (CONF-761220—, pp 401-402) Congress and solar energy. 
Nelson, B.E. (Energy Consultant to the Monority Counsel, Wash- 
ington, DC). 1976. 

From Solar cooling and heating forum; Miami Beach, FL, 
USA (13 Dec 1976). 

In Solar cooling and heating: a national forum. 

Activities of Congress relative to solar energy and ERDA’s 
response to these activities in the years 1974—76 are reviewed 
briefly. (MHR) 


47033 (CONF-761220—, pp 403-417) New laws to encourage 
solar energy use for individual buildings. Robbins, R.L. (Lake Michi- 
gan Federation, Chicago). 1976. 

From Solar cooling and heating forum; Miami Beach, FL, 
USA (13 Dec 1976). F 

In Solar cooling and heating: a national forum. 

Seven major areas of legal change discussed are: improving 
access to solar insolation, optimizing the location of solar energy 
collectors, improving the private economics of solar energy systems, 
improving the operation and design of systems through feasible 
energy backup and utility provision of solar energy systems, remov- 
ing construction and maintenance problems, improving financing for 
solar energy systems, and increasing the number of solar energy 
systems. Definitions needed for solar energy legislation are present- 
ed. These are: solar skyspace, solar collector, solar storage mecha- 
nism) solar energy use, and solar energy system. Selected existing 
laws encouraging solar energy use are listed in an appendix by state. 

) . 


(MHR 


47034 (CONF-761220—, pp 419-422) Legal rights to solar 
energy. Eisenstadt, M.; Utton, A. 1976. 

From Solar cooling and heating forum; Miami Beach, FL, 
USA (13 Dec 1976). 

In Solar cooling and heating: a national forum. 

The question of the right of a solar collector owner to the 
solar energy impinging on his collector is considered. Three ques- 
tions are discussed briefly: (1) Does the owner have a right to the 
sunshine that is blocked by his neighbor. (2) If he doesn’t have the 
right to the solar energy, should such a right be given to him. (3) If 
such a right is given, how should it be done. (MHR) 


47035 (CONF-761220—, pp 423-424) Solar rights: new law for a 
new technology. Kraemer, S.F. (Asher, Kraemer, Kendal, and Felt, 
Colorado Springs); Felt, J.G. 1976. 

From Solar cooling and heating forum; Miami Beach, FL, 
USA (13 Dec 1976). 

In Solar cooling and heating: a national forum. 

The legal problems and possible solutions to assure legal 
access to direct sunlight are considered. (MHR) 


47036 (CONF-761220—, pp 427-428) Barriers and incentives to 
the widespread utilization of solar energy for the heating and cooling 
2 ee Masterson, C. (AIA Research Corp., Washington, DC). 

From Solar cooling and heating forum; Miami Beach, FL, 
USA (13 Dec 1976). 

In Solar cooling and heating: a national forum. 

Three sets of difficulties believed to constrain the application 
of solar energy to the heating and cooling of buildings are discussed 
briefly: economics, legal and regulatory problems, and project orga- 
nization and management. (MHR) 


47037 (CONF-761220—, pp 429-432) Institutional consider- 
ations for solar energy systems planning and applications. Case exam- 
ple: San Jose State University “ Project Helios”. Aitken, D.W.; 
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Rozell, D.K.; Guttormsen, G.E.; Schooler, W.T.; Koland, C.W. 
(San Jose State Univ., CA). 1976. 

From Solar cooling and heating forum; Miami Beach, FL, 
USA (13 Dec 1976). 

In Solar cooling and heating: a national forum. 

Rather than a “locking in” of planning predispositions that 
may later prove to be counter to the evolving principles of national 
and local energy policy, a “process” is advocated, rather than a 
“plan”, and immediate action, rather than lengthy theoretical studies. 
The most specifically relevant technical elements of such an ap- 
proach will be identified and adjusted with experience to suit local . 
meteorological and economic conditions, area labor and technical 
capabilities, and the institution's own functional needs and operation- 
al realities, San Jose State University has planned a $125,000 inter- 
nally-funded conversion of the hot-water systems of three student 
residence halls, housing 600 students, to a 9,000 ft? solar-assisted 
system. The ultimate goal is that 50%—60% of the University’s total 
energy needs should be derived from solar energy within the next 15 
years or so. (MHR) 


SOLAR ENERGY CONVERSION 
REFER ALSO TO CITATION(S) 48139, 48199 


PHOTOVOLTAIC CONVERSION 
REFER ALSO TO CITATION(S) 47029, 47101, 47102, 48398 


47038 (DOE/ET—0035(78)) National photovoltaic program 
plan. (Department of Energy, Washington, D.C. (USA). Div. of 
Solar Technology). Mar 1978. 34p. Dep. NTIS, PC A03/MF AOl1. 

The federal government's Photovoltaic Program, which is 
designed to expand the commercial use of photovoltaic systems as 
rapidly as possible through a program of research, process develop- 
ment in support of the manufacturing industry, test, and applications, 
is described. Although overall management of the program lies with 
the Division of Solar Technology, day to day management responsi- 
bility of many parts of the program will be delegated to different 
organizations. Near-term R and D is the responsibility of DOE 
headquarters, and the longer term R and D is being shifted from 
Headquarters to SERI as that organization grows. Within Technol- 
ogy Development, the Low-Cost Silicon Solar Array Project is 
being conducted by the Jet Propulsion Laboratory, the development 
of concentrating systems is the responsibility of Sandia Laboratories, 
and the power subsystems development is the responsibility of the 
DOE Energy Storage and Systems Program. The systems support 
and standards program will develop a detailed plan in FY 78 with 
Headquarters management. The System Tests and Application in- 
volves the MIT Lincoln Laboratory, NASA/Lewis Research 
Center and MERADCOM. (WHK) 


47039 (DOE/JPL/954328—7) Measurement techniques and in- 
struments suitable for life-prediction testing of photovoltaic arrays. 
Interim report. Noel, G.T.; Sliemers, F.A.; Deringer, G.C.; Wood, 
V.E.; Wilkes, K.E.; Gaines, G.B.; Carmichael, D.C. (Battelle Colum- 
bus Labs., Ohio (USA)). 15 Jan 1978. Contract NAS-7-100-954328. 
195p. Dep. NTIS, PC A09/MF AO1. 

The validation of a service life of 20 years for low-cost 
photovoltaic arrays must be accomplished through accelerated life- 
prediction tests. A methodology for such tests has been developed in 
a preceding study. The results discussed consist of the initial identifi- 
cation and assessment of all known measurement techniques and 
instruments that might be used in these life-prediction tests. Array 
failure modes, relevant materials property changes, and primary 
degradation mechanisms are discussed as a prerequisite to identifying 
suitable measurement techniques and instruments. Candidate tech- 
niques and instruments are identified on the basis of extensive 
reviews of published and unpublished information. These methods 
are organized in six measurement categories—chemical, electrical, 
optical, thermal, mechanical, and “other physicals”. Using specified 
evaluation criteria, the most promising techniques and instruments 
for use in life-prediction tests of arrays are then selected. These 
recommended techniques and their characteristics are described. 
Recommendations are made regarding establishment of the adequa- 
cy, particularly with respect to precision, of the more fully devel- 
oped techniques for this application, and regarding the experimental 
evaluation of promising developmental techniques. Measurement 
needs not satisfied by presently available techniques/instruments are 
also identified. 


47040 (DOE/JPL/954331—2) Silicon Materials Task of the 
Low Cost Solar Array Project (Phase II). Effect of impurities and 
processing on silicon solar cells. Tenth quarterly report, 1 January 
1978—31 March 1978. Hopkins, R.H.; Davis, J.R.; Blais, P.D.; 
Rohatgi, A.; Rai-Choudhury, P.; Hanes, M.H.; McCormick, J.R. 





OCTOBER 31, 1978 


(Westinghouse Electric Corp., ane Pa. (USA). Research and 
Development Center; Dow Corning , Midland, Mich. (USA)). 
1978. Contract NAS-7-100-954331. 84p. wa NTIS, PC A05/MF 
A0l. 

The objective of this program is to determine how various 
processes, impurities and impurity-process interactions affect the 
properties of silicon and the performance of terrestrial solar cells 
made from silicon. The development of this data base permits the 
definition of the tolerable impurity levels in a low-cost solar grade 
silicon and identifies processes which mitigate or enhance impurity 
effects in silicon. The data further provide the silicon manufacturer 
with a means to select materials of construction which minimize 
product contamination and permit the cost effective selection of 
chemical processes for silicon purification. For the silicon ingot, 
sheet or ribbon manufacturer the data suggest what silicon feedstock 
purity must be selected to produce wafers suitable for cell produc- 
tion and what furnace materials minimize wafer contamination. The 
cell manufacturer may use the data to define an acceptable wafer 
purity for cell processing or to identify processes which minimize 
impurity impact on efficiency. In short the data provide a basis for 
cost-benefit analysis to the producers and users of Solar Grade 
Silicon. During this quarter the focus of the experimental activity 
has been in the following four areas: (1) effects of crystal growth 
rate and thermal processing of silicon on impurity distribution and 
electrical activity, (2) impurity-grain boundary interactions in poly- 
crystalline silicon, (3) preliminary measurements of impurity trap 
levels, trap concentrations and capture cross sections by Deep Level 
Transient Spectroscopy of purposely contaminated solar cells and 
(4) improvement of the solar cell-impurity concentration data base 
for n- and p-type silicon for subsequent modeling studies. 


47041 (DOE/JPL/954338—76) Determination of a definition of 
solar grade silicon. Final report, October 1975—September 1976. 
Christ, M.H.; Gupta, K.P.; Gutsche, H.W.; Hill, D.E.; Tucker, W.F.; 
Wang, M.S. (Monsanto Research Corp., St. Peters, Mo. (USA)). 
1976" Contract NAS-7-100-954338. 187p. Dep. NTIS, PC A09/MF 
AOl. 

The results are given of work on the effects of the impurities 
Al, C, Cr, Cu, Fe, Mg, Mn, Na, Ni, O, Ti, V, and Zr on the 
performance of silicon solar cells. A series of experimental silicon 
crystals were prepared containing controlled amounts of these impu- 
rities in otherwise semiconductor-grade silicon single crystals. Using 
these crystals, solar cells were prepared and the solar energy conver- 
sion efficiencies of these devices were measured against a standard 
cell. As expected, cell efficiency was found to be degraded in 
various degrees by most of the impurities under investigation. Sur- 
prisingly, degradation of efficiency was most severe in the presence 
of titanium and vanadium. For a = 10% device the concentration of 
Ti must be kept below approximately 6 x 10? atoms/cm® and that of 
V below approximately 1.2 10'* atoms/cm* On the other hand, 
silicon solar cell material may contain as much as 10'? atoms/cm® of 
aluminum or carbon, 10° atoms/cm® of nickel, but only about 10° 
atoms/cm* of manganese, chromium, iron, copper, zirconium, and 
magnesium to yield a solar device of acceptable performance. 


47042 (DOE/JPL/954339—9) Evaluation of selected chemical 
processes for production of low-cost silicon (Phase II). Ninth quarterly 
progress report, October 1, 1977—December 31, 1977. Blocher, J.M. 
Jr.; Browning, M.F. (Battelle Columbus Labs., ‘Ohio (USA)). 20 Jan 
1978. Contract NAS-7-100-954339. 38p. Dep. NTIS, PC A03/MF 
AOl. 

Progress is reported in the design of the 50 MT/year experi- 
mental facility for the preparation of high-purity silicon by the zinc 
vapor reduction of silicon tetrachloride in a fluidized bed of seed 
particles to form a free-flowing granular product. Progress is report- 
ed in the design of the silicon tetrachloride purification facility, the 
zinc/ZnCl, by-product condenser and also non-conventional items, 
the fluidized bed, zinc feed system, zinc vaporizer, and electrolytic 
cell. 


47043 (DOE/JPL/954363—6) Phase I of the Automated Array 
Assembly Task of the Low Cost Silicon Solar Array Project. Technical 
quarterly report No. 5. Motorola report No. 2258/6. Coleman, M.; 
Pryor, R. (Motorola, Inc., Phoenix, Ariz. (USA). Semiconductor 
Group). Sep 1977. Contract NAS-7-100-954363. 100p. Dep. NTIS, 
PC AO5;MF AOl. 

Studies on definition of solar cell design and solar cell varia- 
bles, selection of processes and process sequences, definition of 
process variables, relationships between primary process variables 
and cell variables, selection of evaluation techniques, and primary 
variable evaluation have progressed during this period. Studies re- 
ported here include solar cell design and solar cell variables, a 
technical and economic discussion of limits on solar cell dimensions, 
the presentation of five process sequences, the definition of individu- 
al process steps of which each of the five process sequences will be 
comprised, the definition of primary process variables, and tables 
showing the qualitative interrelationships between processing and 
solar cell variables. 
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47044 (DOE/JPL/954373—6) Heat exchanger method, ingot 
casting; fixed abrasive method, multi-wire slicing: Phase II. ‘Silicon 
sheet growth development for the Large-Area Silicon Sheet Task of the 
Low-Cost Silicon Solar Array Project. Quarterly progress report No. 
2, January 1, 1978—March 31, 1978. Schmid, F.; Khattak, C.P. 
(Crystal Systems, Inc., Salem, Mass. (USA)). 7 Apr 1978. Contract 
NAS-7-100-954373. 52p. Dep. NTIS, PC A04/MF AO1. 

A crack-free silicon ingot has been cast in a graded, semicon- 
ductor purity silica crucible. More than 90% single crystallinity has 
been achieved in 2.5 kg cast ingots. The impurities on the surface of 
the melt have been reduced with the use of a rapid heat- pe: cycle and 
absence of graphite retainers. Solar cells fabricated out of HEM cast 
material have shown conversion efficiency up to 14% under AM1 
Xenon source illumination. Considerable progress has been achieved 
in casting square cross-section ingots. The growth in the corners has 
been obtained but the problem area is in fabricating a custom-made 
graded crucible. Kerf loss was reduced to 6.2 mil, 0.155 mm in 
slicing 4 cm x 4 cm cross-section with 100% yield. The abrasive life 
of plated impregnated blades was increased by hardening the elec- 
troless nickel layer. In an effort to prevent diamond pull-out and 
thereby improve the abrasive life, the plated layer was increased 
from 0.3 mil, 7.5 wm to 0.5 mil, 12.5 ym. The extra thickness buried 
the diamonds. A thinner copper sheath for impregnation and a 
thicker nickel coating to prevent diamond pull-out is expected to 
improve the abrasive life. Higher feed forces increased the cutting 
rates but resulted in deeper surface damage. 


47045 (DOE/JPL/954376—1) Laser-zone growth in a Ribbon- 
to-Ribbon (RTR) process, silicon sheet growth development for the 
Large Area Silicon Sheet Task of the Low Cost Silicon Solar Array 
Project. Technical quarterly report No. 6, October 10—December 31, 
1977. Gurtler, R.W.; Baghdadi, A.; Legge, R.; Sopori, B.; Ellis, R.J. 
(Motorola, Inc., Phoenix, Ariz. (USA). Semiconductor Group). 
1977. Contract NAS-7-100-954376. 107p. Dep. NTIS, PC A06/MF 
AOl. 

The objective of this research is to fully investigate the 
Ribbon-to-Ribbon (RTR) approach to silicon ribbon growth. An 
existing RTR apparatus is to be upgraded to its full capabilities and 
operated routinely to investigate and optimize the effects of various 
growth parameters on growth results. A new RTR apparatus is to be 
constructed to incorporate increased capabilities and improvements 
over the first apparatus and to be capable of continuous growth. 
Material analyses and solar cell fabrication process optimization are 
to be performed with a goal of 12% cell efficiency. During this 
quarter the laser lab was relocated and operation resumed. New high 
power lasers have been implemented and this has led to major 
improvements in growth velocity--4"’/min. growth has been demon- 
strated. This high growth capability has been accompanied, howev- 
er, with the appearance of dendritic growth. A major step in 
demonstration of the full feasibility of the RTR process is reported in 
the demonstration of RTR growth from CVD polyribbon rather 
than selected polyribbon ingots. Cell and material evaluations have 
continued. Average solar cell efficiencies of >9% and a best cell 
efficiency of 11.7% are reported. Processing has been shown to 
provide a substantial improvement in material minority carrier diffu- 
sion length. An economic analysis is reported which treats both the 
polyribbon fabrication and RTR processes. Indications are that the 
long term DOE goals may be met. 


47046 (DOE/JPL/954458—9)  Accelerated/abbreviated test 
methods, Study 4 of Task 3 (encapsulation) of the Low-Cost Silicon 
Solar Array Project. Eighth quarterly progress report, January— 
March 1978, Kolyer, J.M. (Rockwell International Corp., Anaheim, 
Calif. (USA). Autonetics Strategic Systems Div.). 3 Apr 1978. 
Contract NAS-7-100-954458. 70p. Dep. NTIS, PC A04/MF AOl. 

To meet the goals of the LSSA program, solar cell encapsu- 
lants must provide protection for 20 years. Consequently, the objec- 
tive of the present program is to develop methodology for making 
confident predictions of encapsulant performance at any exposure 
site in the U.S.A. During the first year of the program, inherent 
weatherability was studied. Inherent weatherability is controlled by 
the three weather factors common to all exposure sites: insolation, 
temperature, and humidity. Emphasis was focused on the transparent 
encapsulant portion of miniature solar cell arrays by eliminating 
weathering effects on the substrate and circuitry (which are also 
parts of the encapsulant system). The most extensive data were for 
yellowing, which was measured conviently and precisely. Consider- 
able data also were obtained on tensile strength. Changes in these 
two properties after outdoor exposure were predicted very well 
from accelerated exposure data. Although more outdoor exposure 
data will be received, mathematical modeling studies are continuing. 
This first part of the program can be said to be successfully conclud- 
ed. In continuation of the inherent weatherability study, the power 
output of solar cells was monitored under accelerated test conditions 
and is being followed for outdoor exposures. For this purpose, 
Universal Test Specimens (UTS’s) with nine different substrate/ 
transparent encapsulant combinations were prepared. Again, the 
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objective is to predict outdoor performance from accelerated expo- 
sure data with photochemical stresses of about 8 times normal. 
Continuous accelerated exposure under 8 key combinations of ultra- 
violet (UV) light intensity, temperature, and humidity was continued 
for 2 months. Then the same UTS’s were exposed to 100% relative 
humidity at 100°C for one month. Degradation effects are discussed 
and illustrated. 


47047 (DOE/JPL/954471—1) Novel duplex vapor—electro- 
chemical method for silicon solar cells. Quarterly progress report No. 
8, November 1, 1977—January 31, 1978. Kapur, V.K.; Nanis, L.; 
Sanjurjo, A. (Jet Propulsion Lab., Pasadena, Calif. (USA)). Feb 
1978. Contract NAS-7-100-954471. 24p. Dep. NTIS, PC A02/MF 
AOl. 

Examination of the reaction products of the SiF,—Na reac- 
tion by SEM/EDAX and by optical microscopy reveals discrete 
band structures, suggesting some segregation between silicon and 
NaF. Mechanisms by which these banded structures are formed are 
not yet understood. Preliminary estimates for the cost of raw materi- 
als used in a process of producing silicon by the SiF;—Na reaction 
show significant effects of the credits obtained for the by-products. 
The raw material cost could be $2.66/lb Si if by-products are 
disposed of as waste, whereas with the sale of by-product NaF and 
HF raw materials contribute a credit to the cost of silicon produc- 
tion. 


47048 (DOE/JPL/954506—1) Hot forming of silicon sheet, sili- 
con sheet growth development for the Large Area Silicon Sheet Task 
of the Low Cost Silicon Solar Array Project. Final report, May 12, 
1976—August 11, 1977. Graham, C.D. Jr.; Pope, D.P.; Kulkarni, S. 
(Pennsylvania Univ., Philadelphia (USA)). 14 Apr 1978. Contract 
NAS-7-100-954506. 67p. Dep. NTIS, PC A04/MF AOl1. 

Results of an experimental program investigating the hot 
workability of polytextuerystalline silicon are reported. Uniaxial 
stress-strain curves are given for strain rates in the range of 10° to 
10' sec™' and temperatures from 1100 to 1380°C. At the highest 
strain rates at 1380°C axial strains in excess of 20% were easily 
obtainable without cracking; although special preparation of the 
compression platens allows strains in excess of 50%. After deforma- 
tions of 36%, recrystallization is completed within 0.1 hr at 1380°C. 
When the recrystallization is “complete,” there is still a small volume 
fraction of unrecrystallized material which appears very stable and 
may degrade the electronic properties of the bulk material. Texture 
measurements show that the as-produced vapor deposited polycrys- 
talline rods have a <110> fiber texture with the <110> direction 
parallel to the growth direction and no preferred orientation about 
this axis. Upon axial compression perpendicular to the growth direc- 
tion the former <110> fiber axis changes to <111> and the 
compression axis becomes <110>. Recrystallization changes the 
texture to <110> along the former fiber axis and <100> along the 
compression axis. 


47049 (DOE/JPL/954565—1) 40 kW of solar cell modules for 
the Large Scale Production Task, a Low Cost Silicon Solar Array 
Project. Final technical report. Jones, G.T. (Sensor Technology, Inc., 
Chatsworth, Calif. (USA)). Dec 1977. Contract NAS-7-100-954565. 
36p. Dep. NTIS, PC A03/MF AO1. 

Forty kilowatts of solar cell modules was produced in this 
program. This is equivalent to 4123 modules. The average power 
output per module was 9.7 watts at 16.5 volts, 60°C and 100 mW/ 
cm*. The peak production rate was 200 modules per week which is 
equal to 1.9 kW per week. This rate was sustained for over four and 
one-half months and is equivalent to 100 kW per year. The solar cell 
module design, electrical and power performance, module prepro- 
duction environmental test results, production and shipping sched- 
ule, program summary, and delivery are described. A cost analysis 
section is written. Particular emphasis on the percentage of labor and 
material utilized in constructing a solar cell module is presented. 
Also included are cost reduction recommendations. It was conclud- 
ed from this program that volume production on the order of 
hundreds of kilowatts per year per company as a minimum is 
required to significantly reduce the price per watt for solar cell 
modules. Sensor Technology more than doubled its solar cell 
module manufacturing facilities since the completion of the JPL 
Block II procurement. Plans are being made for large scale expan- 
sion of our facilities to meet growing JPL/DOE procurements. 


47050 (DOE/JPL/954589—4) Development of a process for 
high capacity arc heater production of silicon for solar arrays. Low 
Cost Silicon Solar Array Project, Silicon Materials Task. Quarterly 
technical report, October—December 1977. Reed, W.H. (Westing- 
house Electric Corp., Trafford, Pa. (USA). Power Circuit Breaker 
Div.). 1977. Contract NAS-7-100-954589. 112p. Dep. NTIS, PC 
A06/MF AO1. 

A program has been established at Westinghouse to develop a 
high temperature silicon production process using existing electric 
arc heater technology. Silicon tetrachloride and a reductant will be 
injected into an arc heated mixture of hydrogen and argon. Under 
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these high temperature conditions, a very rapid reaction is expected 
to occur and proceed essentially to completion, yielding silicon and 
gaseous sodium chloride. Techniques for high temperature separa- 
tion and collection of the molten silicon will be developed using 
standard engineering approaches, and the salt vapor will later be 
electrolytically separated into its elemental constituents for recycle. 
While the overall program objective is to produce 1000 metric tons 
of high quality silicon per year on a continuous basis, Phase I was 
defined as a comprehensive feasibility and engineering review of the 
reaction process, and a formulation of the design for a test system to 
experimentally verify the high temperature reaction. Phase II, cur- 
rently underway, involves a multi-task approach including (1) a 
detailed engineering analysis of the entire process; (2) design, fabri- 
cation, and assembly of the experimental system; (3) experimental 
testing of the reduction reaction to produce silicon; and (4) comple- 
mentary research programs to augment the experimental system 
design. Progress in each of these areas is detailed. 


47051 (DOE/JPL/954655—1) Design and fabrication of solar 
cell modules. Final technical report. Shaughnessy, T.P. (Spire Corp., 
Bedford, Mass. (USA)). Apr 1978. Contract NAS-7-100-954655. 43p. 
Dep. NTIS, PC A03/MF AO1. 

A six month program conducted between December 1976, 
and May 1977, for design, fabrication and evaluation of twelve 
silicon solar cell modules is described. The purpose of the program 
has been to develop a module design consistent with the require- 
ments and objectives of JPL Specification 5-342-1, Revision B, but 
also incorporating elements of new technologies under development 
to meet LSSA Project goals. Module development emphasized 
preparation of a technically and economically competitive design 
based upon utilization of ion implanted solar cells and a glass 
encapsulation system. Ion implanted cells and glass encapsulation 
methods are expected to have important roles in the reduction of 
terrestrial solar array costs. This program presented opportunity for 
initial examination of special considerations which may be associated 
with these approaches. The modules fabricated, tested and delivered 
to JPL were on nominal 2 x 2 foot dimensions and 20 watt minimum 
rating. Basic design, design rationale, performance and results of 
environmental testing are described. 


47052 (DOE/JPL/954689—1) Metallization of large silicon 
wafers. Quarterly technical report No. 1, August 26—December 31, 
1977. (Motorola, Inc., Phoenix, Ariz. (USA). Semiconductor 
Group). 1977. Contract NAS-7-100-954689. 36p. Dep. NTIS, PC 
A03/MF AOl. 

A proposed metallization system for large area silicon solar 
cells with shallow junctions is outlined, and its desirable features are 
discussed. A baseline process sequence for the nickel palladium 
metallization system (NPMS) is delineated. This baseline process 
sequence is serving as the starting point from which process vari- 
ations are being performed. The eventual goal is optimization of the 
NPMS process and determination of the control ranges for NPMS 
process variables. Initial studies of palladium displacement and elec- 
troless chemical plating solutions used in the baseline NPMS have 
begun and progress is reported. In support of this work, an anno- 
tated bibliography (45 citations) dealing primarily with palladium 
plating and palladium-silicon contact formation has been prepared 
(and will be subject to updating in the future reports). 


47053 (DOE/JPL/954751—1) Terrestrial solar cell module 
automated array assembly, Task 4. Final report. (ARCO Solar, Inc., 
Chatsworth, Calif. (USA)). Jan 1978. Contract NAS-7-100-954751. 
30p. (ASI—1277-1). Dep. NTIS, PC A03/MF AO1. 

It was proposed to establish a cost effective design and 
manufacturing process that would produce solar cell modules capa- 
ble of meeting the JPL qualification test criteria. The basic design 
consisted of a glass/polyvinyl butyral/Mylar laminate mounted in 
either aluminum or stainless steel frames. To achieve a satisfactory 
power output margin, the production 36 three-inch solar cell design 
was expanded to 41 cells interconnected with standard dual redun- 
dant contacts. Aluminum paste as a back contact has both perform- 
ance and cost advantages which warranted its production evalua- 
tion. The major effort involved firing the aluminum in a large belt 
furnace. Prior to this time, cells were successfully fired by hand in 
diffusion tube type furnaces. When printed aluminum was belt fired 
in small lots, i.e., less than 200 wafers, acceptable cells were pro- 
duced. However, when implemented into production, i.e., 1,000 
wafer lots, resistance increased a factor of two. Based on this result, 
production of the aluminum back contact in the existing muffle type 
furnace was stopped, awaiting installation of a new infrared furnace. 
Results of qualification testing are reported. 


47054 (DOE/JPL/954773—1) Studies and testing of antireflec- 
tive (AR) coatings for soda-lime glass. Final report. Pastirik, E.M.; 
Sparks, T.G.; Coleman, M.G. (Motorola, Inc., Phoenix, Ariz. 
(USA). Semiconductor Group). May 1978. Contract NAS-7-100- 
954773. 26p. Dep. NTIS, PC A03/MF AO1. 
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Experimental results on this feasibility study to establish proc- 
esses for producing antireflection films on glass coverings for encap- 
sulated solar cells are very encouraging. Efforts have been concen- 
trated in three areas: acid etching of glass, plasma etching of glass, 
and acid development of sodium silicate films on glass. The best 
transmission to date has been achieved through the acid etching 
technique, while the most durable films have been produced from 
development of sodium silicate films. Control of the acid etching 
technique is presently inadequate for production implementation, 
and large scale application methods for sodium silicate films need 
further definition. While films having excellent antireflective proper- 
ties have been fabricated by plasma etching techniques, all have been 
water soluble, disqualifying the films from a weatherability stand- 
point. 


47055 (DOE/JPL/954786—1) Development of pulsed processes 
for the manufacture of solar cells. Quarterly progress report No. 1. 
Minnucci, J. (Spire Corp., Bedford, Mass. (USA)). Jan 1978. Con- 
tract NAS-7-100-954786. 73p. Dep. NTIS, PC A04/MF AO1. 
Results are described under a new program to develop ion 
implantation and specialized associated processes necessary to manu- 
facture implanted silicon solar cells. Ion implantation requirements 
and ion implantation equipment status are described. A new dedi- 
cated solar cell process ion implanter is now operational. Design 
work on an implanter capable of implanting roughly 100 mW/sub e/ 
of solar cell product per year is in progress. The technical status of 
ion implanted solar cell development is described. Pulsed energy 
processes used for annealing of ion implantation damage are de- 
scribed. The mechanism of pulsed energy annealing is presented. 


47056 (DOE/JPL/954817—1) Epitaxial silicon growth for solar 
cells. Quarterly report No. 1. D’Aiello, R.V.; Robinson, P.H.; Rich- 
man, D. (RCA Labs., Princeton, N.J. (USA)). Jan 1978. Contract 
NAS-7-100-954817. 20p. Dep. NTIS, PC A02/MF AOl. 

The work performed during the first quarter included the 
development of epitaxial baseline solar cell structures grown on 
conventional single crystal substrates and initial studies of epitaxial 
growth and the fabrication of solar cells on one type of polycrystal- 
line substrate (Wacker SILSO). Details of the growth and fabrica- 
tion procedures for the baseline solar cells are given along with 
measured cell parameters. The results show that solar cells fabricat- 
ed on epitaxial layers of about one mil thickness can produce AM-1 
efficiency of 12%. Reproducibility of these results was established 
and the direction to be taken for higher efficiency is identified. 
Growth studies on polycrystalline substrates were started and x-ray 
topographic studies of the epitaxial layers showed encouraging re- 
sults in that a substantially lower defect density was noted in the 
grown layer. Initial results on epitaxial solar cells fabricated on 
polycrystalline substrates are discussed along with some limitations 
associated with the use of this material. 


47057 (DOE/JPL/954836—1) Delayed fracture of silicon. Sili- 
con sheet growth development for the Large Area Silicon Sheet Task 
of the Low Cost Silicon Solar Array Project. Final report. Chen, T.J.; 
Knapp, W.J. (California Univ., Los Angeles (USA). Dept. of Materi- 
als). 31 Mar 1978. Contract NAS-7-100-954836. 24p. Dep. NTIS, PC 
A02/MF AOl1. 

Bar specimens were cut from ingots of single crystal silicon, 
and acid-etched prior to testing. Artificial surface flaws were intro- 
duced in specimens by indentation with a Knoop hardness tester. 
The specimens were loaded in four-point bending to 95% of the 
nominal fracture stress, while keeping the surface area, containing 
the flaw, wet with test liquids. No evidence of delayed fracture, and, 
therefore stress corrosion, of single crystal silicon was observed for 
liquid environments including water, acetone and aqueous solutions 
of NaCl, NH,OH, and HNOs, when tested with a flaw parallel to a 
(110) surface. The fracture toughness was calculated to be K/sub 
IC/ = 0.591 x 10® N/m/sup 3/2/. 


47058 (DOE/JPL/954854—2) Phase 2 of the Array Automated 
Assembly Task for the Low Cost Silicon Solar Array Project. Second 
quarterly report. Wihl, M. (Solarex Corp., Rockville, Md. (USA)). 
Apr 1978. Contract NAS-7-100-954854. 40p. Dep. NTIS, PC A03/ 
MF AOl1. 

Automation is the key factor in reaching the LSSA Project 
goal of 500 megawatts annual production at $0.50 per watt. Solarex 
is currently analyzing the potential for automating a particular 
process sequence. Assessment of the cell making steps for this 
sequence is nearly complete. For the steps analyzed so far there 
seems to be no technological barrier to reaching the LSSA Project 
goals. The cell making steps are reviewed individually. A review of 
the technology, a description of verification experiments, and an 
economic analysis are given for the process sequence of junction 
formation, metalligation, edge removal, and testing. (WHK) 


47059 (DOE/JPL/954868—1) Automated Array Assembly, 
Phase II. Quarterly report No. 1. D’Aiello, R.V. (RCA Labs., 
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Princeton, N.J. (USA)). Dec 1977. Contract NAS-7-100-954868. 25p. 
(PRRL—78-CR-4). Dep. NTIS, PC A02/MF AO. 

During the first quarter, a detailed process plan for the 
Automated Array Assembly—Phase II program to be conducted at 
RCA was developed. The elements of that plan are outlined includ- 
ing a description of the individual processing steps in our manufac- 
turing sequence. The progress made in each process step is then 
described. Highlights of the progress reported are improved efficien- 
cy in ion-implanted solar cells by the introduction of a gettering step 
into the process and successful screen printing of a silver contact 
grid pattern on 3-in.-diam cells. In addition, initial tests of an aqueous 
spin-on dopant source are described including the possibility of 
applying this source by roll-on or screen-on techniques. Process 
steps needing further development include spray-on AR coating and 
back surface doping and contacting of cells. Plans for these develop- 
ments and the verifications of working process steps are described. 


47060 (DOE/JPL/954876—2) Development and evaluation of 
die and container materials. Second quarterly progress report, January 
1—March 31, 1978. Wills, R.R.; Niesz, D.E. (Battelle Columbus 
Labs., Ohio (USA)). 15 Apr 1978. 63p. Dep. NTIS, PC A04/MF 
AOl. 

Initial samples of four silicon aluminum oxynitride (Sialons) 
ceramics have been prepared from commercial SisNs, AlsOs, AIN, 
and SiO2 powders by hot pressing at 1750 C. Si;.9Alo.1Ni.9O1.1, 
Si;.sAlo.2Ni.sO1.2, and Sis.¢Ale.4Ns.O2.4 Sialons were densified to 
greater than or equal to 90% theoretical density, but Sis.4Alo.6N7.4O 
0.6 Sialon could be pressed only to 72% theoretical density. None of 
these materials are single-phase materials; one group of samples 
contains an unidentified Sialon phase, while the other group contains 
significant amounts of free elemental silicon. Chlorine in the SisNa 
powder and free aluminum in the AIN powder are responsible for 
these effects. Initial evaluation of these materials in contact with 
molten silicon at 1450 C indicates that chemical reaction is occur- 
ring. Thin string-like precipitates found in the silicon after reaction 
with Sis.eAle.4Ns.6O2.4 Sialon are considered to be due to the pres- 
ence of a second phase in the material. Electron probe analysis of 
silicon in contact with a Si;.sAlo.2N:.sO1.2 sample did not detect 
aluminum in the silicon, but two reaction zones were found at the 
interface. Solution thermodynamics studies show that beryllium 
oxide is much more resistant to attack than aluminum oxide. Fifteen 
weight percent aluminum dissolved in molten silicon compard with 
5000 ppM beryllium. The Henry's Law Constants for oxygen, no 
lium, and aluminum at concentrations less than or equal to 5000 ppM 
have been determined. 


47061 (DOE/JPL/954877—2) Study program to develop and 
evaluate die and container materials. Second quarterly report, Janu- 
ary—March 1978. Stiglich, J.J. Jr. (Eagle-Picher Industries, Inc., 
Miami, Okla. (USA). Miami Research Labs.). 12 Apr 1978. Contract 
NAS-7-100-954877. 15p. Dep. NTIS, PC A03/MF AOl1. 

The goals of the present program are to develop successful 
die and container materials for handling liquid silicon while it is 
being formed into photovoltaic cell material. These goals will hope- 
fully be accomplished by exploring various materials configurations 
for their reactivity with molten silicon. The combination of unique 
coating structures combined with control of oxygen partial pressures 
may yield some previously unsuspected set of conditions which are 
useful for cost effective die growth or containing silicon melts. 
Successful experimental configurations will be scaled up into proto- 
type dies and containers as appropriate during the third and fourth 
quarters of calendar 1978. Economics for large scale production of 
such prototypes will be defined as part of the program. Die and 
container material development efforts under the current program 
are shared among three organizations. Miami Research Laboratories 
(MRL)—Ceramic process development and overall program man- 
agement, University of Méissouri-Rolla (UMR) (Prof. P.D. 
Ownby)—silicon sessile drop studies with characterization of reac- 
tion products and emphasis on atmospheric effects, Chemetal Corp., 
Pacoima, Calif. (R. Holzl, president)—special coatings to be applied 
to test coupons, die shapes and containers provided by MRL and 
tested/characterized by UMR. MRL has hot pressed three different 
substrate materials for coating at Chemetal Corp. Chemetal has 
coated these substrates, and they in turn have been furnished to 
UMR for sessile drop experiments. UMR has completed assembly of 
its sessile drop apparatus and has begun sessile drop experiments in 
order to establish proper techniques and to check out operation of 
the assembly. Initial experiments were done with AlsO3 and SiO. 
substrates, but SiC coated substrates were begun near the end of 
March. 


47062 (DOE/JPL/954881—1) Automated Array Assembly, 
Phase 2. Quarterly technical progress report, fourth quarter 1977. 
Texas Instruments report No. 03-77-56, Carbajal, B.G. (Texas Instru- 
ments, Inc., Dallas (USA)). Jan 1978. Contract NAS-7-100-954881. 
28p. Dep. NTIS, PC A03/MF AOI. 

The Automated Array Assembly Task, Phase 2 of the Low 
Cost Silicon Solar Array (LSSA) Project, is a process development 
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task. This contract includes solar cell module process development 
activities in the areas of Surface Preparation, Plasma Processing, 
Diffusion, Cell Processing and Module Fabrication. In addition, a 
High Efficiency Cell Development Activity is included. During this 
quarter, effort was concentrated on wafer etching for saw damage 
removal, establishing a standard phosphorous diffusion process and a 
baseline solar cell process as a test bed, designing a large area square 
cell including test sites, analyzing module layouts for optimum 

king efficiency and fabricating the first Tandem Junction Cells 
(TJC) for this contract. A TJC with backside contacts gave 15.1% 
efficiency at AM1. 


47063 (DOE/JPL/954881—2) Automated Array Assembly, 
Phase 2. Quarterly technical progress reort, First Quarter 1978. Texas 
Instruments report No. 03-78-12. Garbajal, B.G. (Texas Instruments, 
Inc., Dallas (USA)). Apr 1978. Contract NAS-7-100-954881. 34p. 
Dep. NTIS, PC A03/MF A0O1. 

The Automated Array Assembly Task, Phase 2 of the Low 
Cost Silicon Solar Array (LSSA) Project is a process development 
task. This contract includes solar cell module process development 
activities in the areas of Surface Preparation, Plasma Processing, 
Diffusion, Cell Processing and Module Fabrication. In addition, a 
High Efficiency Cell Development Activity is included. The overall 
goal is to advance solar cell module process technology to meet the 
1986 goal of a production capacity of 500 megawatts per year at a 
cost of less than $500 per kilowatt. This contract will focus on the 
process element developments stated above and will pro an 
overall module process. During the first quarter of 1978, effort was 
focused on understanding the texture etch process, improving the 
phosphorus diffusion process, fabricating large-area square cells, 
refining module costing and identifying cost problem areas, initiating 
module piece part fabrication, and establishing current density— 
thickness relationships for Tandem Junction Cells. A mechanism is 
proposed that explains the texturing process and accounts for the 
various methods of accelerating the pyramid formation process. The 
first large-area square cells have been fabricated for use in test 
sample module assembly. Cu-Invar clad metal bus bars have been 
fabricated and two material cost areas have been identified as cost 
problem areas. 


47064 (DOE/JPL/954882—5) Process development for automat- 
ed solar cell and module production. Task 4: automated array assem- 
bly. Quarterly report No. 1. Witham, C.R. (MB Associates, San 
Ramon, Calif. (USA)). 18 Apr 1978. Contract NAS-7-100-954882. 
21p. Dep. NTIS, PC A02/MF AO1. 

The objective of this ge is to determine the state-of-the- 
art and to develop some of the technology required to allow for 
large volume and low cost terrestrial solar panel production. The 
baseline production facility being studied would provide for produc- 
tion of 200 megawatts of solar panels per year from an input 
commodity as sawn Czochralski wafers. Initial analysis of available 
automation equipment applicable to the 1986 goals shows that most 
of the equipment will have to be of special design. The currently 
available equipment is designed for the semiconductor industry 
where process volumes are low. Maximum speeds are of the range of 
100 to 200 wafers per hour. Using special equipment it appears 
feasible to produce the solar cells with 6 to 8 parallel production 
lines operating three shifts per day, seven days per week and to 
— the encapsulated modules with 1 to 3 parallel production 
ines. Preliminary costs analyses show promise for reaching the 1986 
price goals assuming a SAMICS wafer price of $0.28/wafer (1986 
dollars). Initial work has been done to study the applicability of a 
plasma process to perform back etch of the cells. This area shows 
promise for eliminating wet chemical etching procedures with atten- 
dant rinse and dry equipment and time required. 


47065 (DOE/JPL/954886—1) LSSA Large Area Silicon Sheet 
Task: continuous liquid feed Czochralski growth. Quarterly report, 
October—December 1977. Siltec report No. 0140-0080. Torbet, W. 
(Siltec Corp., Menlo Park, Calif. (USA)). Jan 1978. Contract P. 12p. 
Dep. NTIS, PC A02/MF AO1. 

Siltec Corporation's contract with JPL is for the development 
of a Czochralski furnace that permits the growing of silicon crystals 
with a continuous liquid replenishment of the molten silicon of the 
growth crucible. Initial work on the design layouts of a furnace that 
may be used in this development work is described. 


47066 (DOE/JPL/954887—2) LSSA Large Area Silicon Sheet 
Task: continuous Czochralski process development. Quarterly report 
No. 2, January—March 1978. Texas Instruments report No. 03-78-11. 
Rea, S.N. (Texas Instruments, Inc., Dallas (USA)). Apr 1978. Con- 
tract NAS-7-100-954887. 24p. Dep. NTIS, PC A03/MF AO1. 

A commercial puller having a 12-kg main crucible capacity is 
being modified extensively to permit installation of an auxiliary 
crucible with attendant silicon storage and feed system. The various 
ees modifications have been designed and are currently being 

fabricated. All major externally purchased parts such as a metallurgi- 


cal vacuum valve, auxiliary power supply, and silicon feed system 
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are on order. Puller assembly and checkout will be accomplished 
during the second quarter of this year. Several experiments have 
been run in existing equipment examining suitable configurations of 
auxiliary melters. Heating of the auxiliary melt can be accomplished 
fairly easily using graphite resistance heaters. Power inputs around 
4.5 kVA have proven sufficient to maintain 700 g melts. A major 
problem uncovered in these experiments is getting the molten silicon 
to flow properly from the quartz crucibles. Also, thin quartz cruci- 
bles tend to devitrify excessively, limiting the run time. These 
problems can be circumvented by using SiC-coated graphite cruci- 
bles, but primary melt contamination may be a problem with graph- 
ite crucibles. Economics of a continuous Czochralski process with 
100 kg furnace runs of 10-cm diameter crystal indicate a crystal cost 
in the $24.00/m? range exclusive of polysilicon and slicing costs. 


47067 (DOE/JPL/954901—2) Development and evaluation of 
die materials for use in the growth of silicon ribbons by the inverted 
ribbon growth : Task I. LSSA Project. Quarterly report No. 2, 
January 1, 1978—March 31, 1978. Duffy, M.T.; Berkman, S.; Cullen, 
G.W. (RCA Labs., Princeton, N.J. (USA)). Mar 1978. Contract 
NAS-7-100-954901. 25p. Dep. NTIS, PC A02/MF AO1. 

Silicon sessile drop experiments were performed on mullite 
and beryllia substrates both with and without a chemically vapor 
deposited-silicon nitride (CVD-SisN,) coating. Results of x-ray anal- 
ysis on the thermal stability of SisNs, both in the presence and 
absence of molten silicon, show that the as-prepared amorphous 
layers are converted predominantly to the a phase with high tem- 
perature treatment. Silicon ribbon specimens doped with boron (rho 
= 1 OMEGA-cm) were grown from dies coated with SisN, for 
solar cell fabrication. Solar cells without AR coatings, fabricated in 
two ribbon samples, gave efficiencies of 6.6% and 8.0%, respective- 
ly, relative to 9.6% for a Czochralski control. 


47068 (DOE/JPL/954914—2) High velocity continuous-flow re- 
actor for the production of solar grade silicon. Second quarterly report. 
Woerner, L. (Schumacher (J.C.) Co., Oceanside, Calif. (USA)). Mar 
1978. Contract NAS-7-100-954914. 28p. Dep. NTIS, PC A03/MF 
AOl. 

The objective is to determine the feasibility of a high volume- 
high velocity continuous reduction reactor as an economical means 
for producing solar grade polycrystalline silicon. Preheated streams 
of hydrogen and bromosilanes are used as feed to the reduction 
reactor. Nucleation and deposition sites are provided by the addi- 
tional feed of preheated silicon particles to the reactor. The effort 
has been directed at studying the chemistry taking place in the 
reactor, determining the factors which influence its course, and 
making necessary reactor modifications as dictated by observed 
results. The initial reactor design has been extensively changed. 
Energy losses due to gas expansion in the nozzle/mixer section of 
the reactor dictated these design changes. A '’Tee”’ configuration, in 
which the two preheated gas streams are merged at right angles 
without any expansion, has replaced the nozzle/mixer. Results of the 
hydrogen reduction of tetrabromosilane with and without the use of 
silicon deposition substrate particles are analyzed. 


47069 (DOE/NASA/1022—78/34) DOE/LeRC Photovoltaic 
Systems Test Facility. Cull, R.C.; Forestieri, A.F. (National Aero- 
nautics and Space Administration, Cleveland, Ohio (USA). Lewis 
Research Center). 1978. Contract EX-76-A-29-1022. 9p. (NASA- 
TM—78923). Dep. NTIS, PC A02/MF AO1. 

The DOE/LeRC Photovoltaic Systems Test Facility was 
designed and built and is being operated by the NASA Lewis 
Research Center, Cleveland, Ohio, as a national facility to serve the 
needs of the entire DOE National Photovoltaic Program. The objec- 
tive of the facility is to provide a place where photovoltaic systems 
may be assembled and electrically configured, without specific phys- 
ical configuration, for operation and testing to evaluate their per- 
formance and characteristics. The facility as a “breadboard” system 
allows investigation of operational characteristics and checkout of 
components, subsystems and systems before they are mounted in 
field experiments or demonstrations. The facility as currently confi- 
gured consists of 10 kW (peak) of solar arrays built up from modules 
from several manufacturers, two inverter test stations, a battery 
storage system, interface with local load and the utility grid, and 
instrumentation and controls necessary to make a flexible operating 
facility. Expansion to 30 kW (peak) is planned for 1978. Test results 
and operating experience are summarized to show the variety of 
work that can be done with this facility. 


47070 (DSE—2538-2) Development of a thin film polycrystalline 
solar cell for large scale terrestrial use. Quarterly progress report, 
October 1, 1976—December 31, 1976. (Delaware Univ., Newark 
(USA). Inst. of Energy Conversion). 1 May 1977. Contract EX-76- 
C-01-2538. 58p. Dep. NTIS, PC A05/MF AO1. 

The maximum short circuit for CdS/CueS cell has now been 
increased to 21.9 mA/cm?. Application of the redesigned grid struc- 
ture is expected to yield CdS/CueS cells with over 8% conversion 
efficiency. The short circuit currents achieved with the (CdZn)S/ 
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Cw2S cells are showing marked improvement. Currents in excess of 
12 mA/cm? have been achieved at open circuit voltages of 0.67 V 
and over 10 mA/cm? at open circuit voltages of 0.60 V. Direct 
experimental observations coupled with theoretical analyses have 
been conducted on the influence of the Cu2S sheet resistivity on cell 
performance. Further refinements have been made in the theoretical 
analysis of fill factor. Spectral response and photocapacitance mea- 
surements have been made on the mixed sulfide cells. 


47071 (DSE—2538-4) Development of a thin film polycrystalline 
solar cell for large scale terrestrial use. Final report, July 1, 1976— 
June 30, 1977. (Delaware Univ., Newark (USA). Inst. of Energy 
Conversion). Nov 1977. Contract EX-76-C-01-2538. 72p. Dep. 
NTIS, PC A04/MF AO1. 

A complete quantitative analysis of all the factors influencing 
cell efficiency has been conducted using as input direct material, 
electronic and optical measurements. The output of the analysis has 
been used to direct a systematic cell improvement program which 
has resulted in the practical achievement of anticipated cell efficien- 
cies. During the program year the maximum CdS/CwS cell efficien- 
cy was increased from an initial value of 7.64% to 8.55%. Short 
circuit currents under AMI illumination exceeded 26 mA/cm?. Ex- 
cellent reproducibility has been maintained; the group of 47 cells 
containing the 8.55% cell showed only one failure and over half the 
cells had efficiencies that would exceed 7.5% in sunlight. Individual 
cell parameters show conclusively that the cell design that to date 
has given an efficiency of 8.55% is in fact capable of reaching 9.0%. 
The design changes necessary to produce cells above 10% have been 
identified. Applying the same analysis driven development to 
(CdZn)S/Cu2S cells has resulted in efficiencies up to 6.29% largely 
as a result of increasing short circuit currents from the initial level of 
approximately 5 mA/cm? to >14 mA/cm? for open circuit voltages 
between 0.60 and 0.68 V. Further development of this cell is 
expected to yield ultimate cell efficiencies of close to 15%. 


47072 (PB—274123) Ocean thermal energy conversion. Knight, 
H.G.; Nyhart, J.D.; Stein, R.E. (American Society of International 
Law, Washington, D.C.). 1977. 255p. American Society of Interna- 
tional Law, Washington, DC. 

An overview of nonlegal issues, including the technical back- 
ground of OTEC plants and an economic assessment of OTEC are 
presented. Also presented is an evaluation of the international legal 


aspects (international jurisdictional issues involving OTEC installa- 
tions); international political implications of OTEC systems; spatial 
and emerging use conflicts of ocean space; international regulatory 
authority concerning OTEC devices; and international environmen- 
tal aspects. A discussion of United States domestic regulation and 
conflict management examines problems of legal responsibility and 
liability to be anticipated in OTEC operations; federal and state 
regulatory aspects of OTEC plants; domestic environmental aspects 
4 OTEC; and legal aspects of financing ocean thermal energy 
plants. 


47073 (SAN—1285-4) Thin films of silicon on metallurgical sili- 
con substrates: Phase II. Quarterly project report No. 2, December 1, 
1977—28 February 1978. Chu, T.L. (Southern Methodist Univ., 
Dallas, Tex. (USA)). Mar 1978. Contract EX-76-C-03-1285. 36p. 
Dep. NTIS, PC A03/MF AO1. 

The objectives of this study are to investigate thin films of 
silicon on metallurgical silicon substrates and to demonstrate an 
AM1 efficiency of 10 percent for large area (30 cm?) thin film silicon 
solar cells by August 1979. Efforts during the past quarter have been 
directed to the purification of metallurgical silicon, the preparation 
of substrates, and the fabrication and characterization of solar cells. 
Iron and aluminum are major impurities in metallurgical silicon; the 
usefulness of the acid extraction technique and phosphorus pentoxide 
gettering technique for the removal of iron has been investigated in 
detail. Substrates for the deposition of the active region of solar cells 
have been prepared from metallurgical silicon purified by both 
techniques using the unidirectional solidification technique. Large 
area (30 cm?) solar cells have been prepared from acid-leached 
planar substrates by the thermal reduction of trichlorosilane contain- 
ing appropriate dopants. Chemically deposited tin-dioxide films were 
used as antireflection coatings. The best cell has an AM1 efficiency 
of 7.5 percent at room temperature. The characteristics of solar cells 
in the temperature range of -40 degrees C to 100 degrees C have 
been investigated. Preliminary work on the effects of grain bound- 
aries by the EBIC technique has been carried out. The feasibility of 
using polycrystalline silicon films for the fabrication of MOS type 
solar cells has also been investigated. 


47074 (SAND—78-0917C) Effect of solar cell parameter vari- 
ation on array power output. Watkins, J.L.; Burgess, E.L. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04- 
0789. 6p. (CONF-780619—7). Dep. NTIS, PC A02/MF AO1. 

From IEEE photovoltaic specialists conference; Washington, 
DC, USA (5 Jun 1978). 
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Array maximum power is affected by variations in cell series 
resistance, cell photon generated current, and cell temperature. 
These parameters were considered independent and the effect of 
their variation on array performance was investigated using a combi- 
nation of analysis techniques and a computer circuit simulation 
program, SPICE. Results indicate that for series connected arrays, 
variations around a mean of cell series resistance and cell operating 
temperature insignificantly affect array maximum power. However, 
variations in cell photon generated current significantly affects 
power output as array current is limited by the weakest cell. Univer- 
sal curves are presented which allow these results to be applied to a 
variety of arrays. 


47075 (SAND—78-0918C) Real-time environmental and per- 
formance testing of concentrating photovoltaic arrays. Watkins, J.L.; 
Pritchard, D.A. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. 
Contract EY-76-C-04-0789. 7p. (CONF-780619—6). Dep. NTIS, PC 
A02/MF AOl1. 

From IEEE photovoltaic specialists conference; Washington, 
DC, USA (5 Jun 1978). 

The Photovoltaic Advanced Systems Test Facility is de- 
scribed. Several of the concentrating photovoltaic arrays tested are 
described along with their typical performance. An example of 
accelerated aging is given in which a concentrator module is ex- 
posed to severe temperature and humidity cycling, and the perform- 
ance degradation is determined. Finally, plans for future testing are 
given, including an expansion of the facility. 


47076 (SAND—78-0948C) Status of the DOE Photovoltaic Con- 
centrator Technology Development Project. Edenburn, M.W.; 
Schueler, D.G.; Boes, E.C. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1978. Contract EY-76-C-04-0789. 12p. (CONF-780619—4). 
Dep. NTIS, PC A02/MF AO1. 

From IEEE photovoltaic specialists conference; Washington, 
DC, USA (5 Jun 1978). 

As the manager of the Department of Energy’s (DOE's) 
Photovoltaic Concentrator Technology Development Project, 
Sandia is developing low-cost photovoltaic power by taking advan- 
tage of sunlight concentrators that replace high-cost photovoltaic 
cells with lower cost reflective or refractive optical surfaces. The 
project includes developing solar cells designed for high-solar-inten- 
sity applications; finding and developing promising concentrator 
concepts; developing components for use in concentrators such as 
reflective and refractive optical devices, cell encapsulants, cell cool- 
ing mechanisms, and low-cost sun-tracking structures; testing and 
evaluating arrays and array components; studying various aspects of 
photovoltaic concentrators such as the effects of nonuniform illumi- 
nation, shading, cell temperature gradients and cell cooling; develop- 
ing manufacturing techniques for large-scale array production; and 
supporting the fabrication of full-sized arrays. A summary of the 
project's activities is given. 


47077 (SAND—78-1156C) Development of high-efficiency P* - 
N-N* back-surface-field silicon solar cells. Fossum, J.G.; Nasby, 
R.D.; Burgess, E.L. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
1978. Contract EY-76-C-04-0789. 6p. (CONF-780619—2). Dep. 
NTIS, PC A02/MF AO1. 

From IEEE photovoltaic specialists conference; Washington, 
DC, USA (5 Jun 1978). 

The design and fabrication of high-efficiency p*-n-n* back- 
surface-field (BSF) silicon solar cells are described. The technologi- 
cal development of the cells has been advanced by an analytical 
study of the pertinent device physics. This study has provided the 
identification and characterization of the primary physical mecha- 
nisms that can limit the solar cell performance, and has henceforth 
led to near-optimum BSF cell designs. Power-conversion efficiencies 
of nearly 17% at AMI and greater than 18% at illuminations near 50 
suns have been measured at 27°C. The cell fabrication process is 
straightforward and is characterized by exceptionally high yield. 


47078 (SAND—78-1159C) Zero-bias resistance of grain bound- 
aries in neutron transmutation doped polycrystalline silicon. Seager, 
C.H.; Castner, T.G. (Sandia Labs., Albuquerque, N.Mex. (USA); 
Rochester Univ., N.Y. (USA)). 1978. Contract EY-76-C-04-0789. 
39p. (CONF-780619—9). Dep. NTIS, PC A03/MF AOI. 

From IEEE photovoltaic specialists conference; Washington, 
DC, USA (5 Jun 1978). 

At moderate to weak doping levels (< 10'7/cm*) the resistiv- 
ity of polycrystalline silicon is controlled by grain boundary poten- 
tial barriers. Electrical transport behavior oF bulk samples of this 
material as well as the resistance of individual grain boundaries have 
been characterized. A model for grain boundary barrier formation 
has been developed and compared to this data. The results indicate 
that a variety of grain boundary defect state densities exist in the 
neutron transmutation doped silicon samples. In our more highly 
doped samples this leads to a variety of barrier heights, inhomogen- 
eous current distributions, and a decidedly non-Arrhenius tempera- 
ture dependence of the bulk resistivity. The highest observed grain 
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boundary defect densities are approximately 6-7 x 10% available 
single electron states/cm? located within approximately 0.2 eV of 
the center of the forbidden gap. Comparison of these results with 
thin film polycrystalline silicon data indicates that the electronic 
properties of the barriers in these films may well be dominated by 
impurities in the grain boundaries. The study is directed toward 
improving the efficiency of polycrystalline solar cells. 


47079 (SAND—78-7018) High performance GaAs photovoltaic 
cells for concentrator applications. Final report, October 13, 1976— 
October 13, 1977. James, L.W.; VanderPlas, H.A.; Moon, R.L. 
(Varian Associates, Palo Alto, Calif. (USA)). Dec 1977. Contract 
EY-76-C-04-0789. 87p. Dep. NTIS, PC A05/MF AO1. 

During this contract the AlGaAs/GaAs cell has gone from a 
workable design to an optimized design, and cell construction proce- 
dures have advanced to the point where the predicted optimized 
efficiency, 23% AM 2 of 1000 suns, has been obtained for a number 
of cells. The yield of cells exceeding some minimum efficiency has 
increased steadily during the contract, with one temporary setback 
due to an uncontrolled thermal alloying cycle. The experimental 
results for best cells agree quite well with predicted efficiency vs air 
mass, concentration, and temperature. As a result of the work done 
on this contract, the AlGaAs/GaAs concentrator cell is ready for 
pilot-line production using some degree of automation, and incorpo- 
ration into application experiments. 


47080 (UTIAS-TN—206) Dynamical model for the CTS devel- 
opment model solar array under the influence of gravity. Sincarsin, 
G.B. (Toronto Univ., Ontario (Canada). Inst. for Aerospace Stud- 
ies). Oct 1976. 114p. Dep. NTIS (US Sales Only), PC A06/MF AO1. 

A detailed model for the CTS (Communications Technology 
Satellite) development model solar array (DMSA) is presented, 
accompanied by modeis for the dynamics of the array in both 
normal-gravity and zero-gravity environments. The major objective 
of the mathematical derivations is the development of the gravity- 
associated terms in the model; this is aimed at providing a basis for 
comparison with the author’s — testing of the solar array. The 
earlier (zero-gravity) model of [Hughes-1] is extended for this pur- 
pose. Two mathematical approaches, vectorial mechanics, and vari- 
ational principles, are used to derive the equations of motion for the 
DMSA under the influence of gravity. The equations resulting from 
each method are identical, providing a mutual check. A comparison 
is made between the predicted natural frequencies in the one-gravity 
and zero-gravity environments. The latter values were about 50% 
lower--an expected result. Experimental results from ground tests are 
compared with theoretically predicted natural frequencies from the 
a model, and the agreement is found to be within 7% 
or the lower modes of vibration, and within 16% overall. The 
theory tends to underestimate the measured values. The relative 
ordering of the out-of-plane and in-plane boom fundamental frequen- 
cies is also successfully predicted by the analysis. 


47081 Development trends for efficiency increase of planing de- 
vices. Henkel, E.H. Bergbau; 28: No. 10, 390-397(Oct 1977). (In 
German). 

Strip mining is still the most widely used extraction process. 
The requirements on planes, posed by present day high performance 
operations for high extraction rates, which are hard to fulfil under 
difficult conditions, could be fulfilled and will be fulfilled in future 
by constant development of planing techniques. The targets for 
development shown here for the increases of extraction rate and the 
integration of extraction plant with face construction are the control 
of the running plane in horizontal strata, the exact adherence to 
given depth of cut, the increase of capacity of the planing tool at 
high widths of face and the increase in the width of the plane with 
particular attention to safety aspects. On the basis of the investiga- 
tions and experiments carried out on these problems, solutions have 
already been worked out or results achieved which lead one to 
expect increases in performance of strip coal mining processes. 


BIOMASS PRODUCTION AND CONVERSION 


REFER ALSO TO CITATION(S) 47014, 47018, 48198, 48199, 
48200, 48740 


47082 (CONF-780222—5) Biomimetic approach to solar energy 
conversion: artificial photosynthesis. Katz, J.J. (Argonne National 
Lab., Ill. (USA)). 1978. Contract W-31-109-ENG-38. 16p. Dep. 
NTIS, PC A02/MF AO1. 

From 5. energy technology conference; Washington, DC, 
USA (27 Feb 1978). 

Results of efforts to devise apparatus and systems for using 
solar energy for chemical purposes by methods that mimic those 
used by photosynthetic organisms are reported. Sufficient progress 
has been made in the understanding of plant photosynthesis to make 
artificial photosynthesis a reasonable goal. Artificial photoreaction 
centers, the apparatus used by photosynthetic organisms for light 
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energy conversion to chemical oxidizing and reducing capacity, 
have been made in the laboratory. The synthetic reaction centers 
mimic with remarkable fidelity the properties of their in vivo proto- 
types. Some of the formidable problems that must still be solved and 
the future prospects for biomimetic devices for solar energy conver- 
sion are discussed. 


47083 (CONF-7609161—) Solar energy in agriculture. (Reading 
Univ. (UK); International Solar Energy Society, London (UK). UK 
Section). 1976. 100p. Dep. NTIS (US Sales Only), PC A05/MF AO1. 

From Joint conference between the University of Reading 
and UK section of the International Solar Energy Society; Reading, 
UK (13 Sep 1976). 

Twenty-two papers are included. Separate abstracts were 
prepared for twenty-one. A paper on the use of crop byproducts by 
cold-blooded animals was not abstracted. (MHR) 


47084 (CONF-7609161—, pp 1-4) Solar energy: the social chal- 
lenge. Leach, G. (International Inst. for Environment and Develop- 
ment, London). 1976. 

From Joint conference between the University of Reading 
and UK section of the International Solar Energy Society; Reading, 
UK (13 Sep 1976). 

In Solar energy in agriculture. 

The role of small-scale and basically agricultural fuel sources 
in supplying future world energy needs is discussed. Social and 
economic aspects of solar, petroleum, and fast breeder reactor 
sources of energy are outlined. (JGB) 


47085 (CONF-7609161—, pp 5-7) Fuel crops. Lalor, E. (Nation- 
al Science Council, Dublin). 1976. 

From Joint conference between the University of Reading 
and UK section of the International Solar Energy Society; Reading, 
UK (13 Sep 1976). 

In Solar energy in agriculture. 

The yield and photosynthetic efficiency of crops of water 
hyacinth, sugar cane, eucalyptus sp., sugar beets, potatoes, and 
willow are tabulated. Research projects underway in Europe center 
around a short rotation forestry project in Ireland, straw as an 
energy feedstock, and broad ranging theoretical studies. (JGB) 


47086 (CONF-7609161—, pp 15-21) Control and manipulation of 
photosynthesis. Hall, D.O. (King’s Coll., London). 1976. 

From Joint conference between the University of Reading 
and UK section of the International Solar Energy Society; Reading, 
UK (13 Sep 1976). 

In Solar energy in agriculture. 

Various means of improving the approximately 1 percent 
efficiency of photosynthesis in the field are discussed. These include 
the establishment of energy plantations in which a controlled envi- 
ronment makes possible the growth of plants with high productivity. 
Plant breeding techniques, including the regulation of plant metabo- 
lism in order to control the production of specific end products, are 
discussed. Yields of various crops and their photosynthetic efficien- 
cies are tabulated. (JGB) 


47087 (CONF-7609161—, pp 27-30) Production and processing: 
limitations and possibilities. Cooper, J.P. (Welsh Plant Breeding 
Station, Aberystwyth). 1976. 

From Joint conference between the University of Reading 
and UK section of the International Solar Energy Society; Reading, 
UK (13 Sep 1976). 

In Solar energy in agriculture. 

Various aspects of energy utilization and conservation are 
discussed. Methods of improving crop efficiencies, including plant- 
ing and cultivation techniques, maximum use of residues, and mini- 
mizing the support energy, are given. (JGB) 


47088 (CONF-7609161—, pp 31-32) Nitrogen fixation by free 
living organisms. Evans, M.C.W. (University Coll. of Science and 
Tech., London). 1976. 

From Joint conference between the University of Reading 
and UK section of the International Solar Energy Society; Reading, 
UK (13 Sep 1976). 

In Solar energy in agriculture. 

Nitrogen fixation by free living organisms may occur either in 
the soil essentially independently of the influence of individual plants 
or, as has been discovered more recently, in the rhizosphere of an 
individual plant where a specific relationship may exist between a 
plant and a soil bacterium. From an energetic view point blue green 
algae are the most attractive nitrogen fixing organisms. (JGB) 


47089 (CONF-7609161—, pp 33-37) Recycling of cereal straw. 
a J.; Evans, P.J. (Unilever Research Lab., Sharnbrook, Eng.). 
From Joint conference between the University of Reading 
and UK section of the International Solar Energy Society; Reading, 
UK (13 Sep 1976). 
In Solar energy in agriculture. 





OCTOBER 31, 1978 


On average, the straw, stubble, and chaff of a cereal crop 
accounts for about 50 percent of the gross energy or about 30 
percent of the ruminant metabolisable energy content of the whole 
crop. Technological improvements in the sodium hydroxide treat- 
ment process provide a means by which the nutritive value of straw 
can be enhanced and the density of the product increased to an 
extent that it can be economically utilised in ruminant feeds. 


47090 (CONF-7609161—, pp 38-43) Straw as an industrial raw 
material. Rexen, F. (Bioteknisk Institut, Kolding, Denmark). 1976. 

From Joint conference between the University of Reading 
and UK section of the International Solar Energy Society; Reading, 
UK (13 Sep 1976). 

In Solar energy in agriculture. 

A straw particle consists of nodes and internodes, as well as 
leaves, heads, and chaff. For particle board and cellulose production, 
only the internodes are suitable, while the remaining components 
have the highest nutritional value. It is therefore logical to separate 
the straw into a fiber component and a feed component. Industrial 
utilization of straw for cellulose, particle board, single cell protein, 
and as a fuel is discussed. 


47091 (CONF-7609161—, pp 44-47) Mixed cropping. Willey, 
R.W.; Roberts, E.H. (Univ. of Reading, Eng.). 1976. 

From Joint conference between the University of Reading 
and UK section of the International Solar Energy Society; Reading, 
UK (13 Sep 1976). 

In Solar energy in agriculture. 

Studies on mixed cropping in the tropics indicated that in 
some cases yields are improved. Results emphasize the probable 
importance of improved solar energy use due to an extended period 
of interception by the mixtures. Various factors in consideration of 
canopy arrangements are discussed. (JGB) 


47092 (CONF-7609161—, pp 48-51) Bioconversion of solar 
energy. Gudin, C. (Lavera Refinery, France). 1976. 

From Joint conference between the University of Reading 
and UK section of the International Solar Energy Society; Reading, 
UK (13 Sep 1976). 

In Solar energy in agriculture. 

Experiments with a bilayer system for cultivation of microal- 
gae on top and photosynthetic bacteria underneath are described. 


The system makes use of plastic tubes in a water basin. Temperature 
and CO, input can be effectively regulated. Solar energy is used for 
all the various process steps except harvesting. (JGB) 


47093 (CONF-7609161—, pp 52-53) Processing of carbohy- 
drates. Coombs, J. (Tate and Lyle Ltd., Reading, Eng.). 1976. 

From Joint conference between the University of Reading 
and UK section of the International Solar Energy Society; Reading, 
UK (13 Sep 1976). 

In Solar energy in agriculture. 

Alternatives to the direct use of carbohydrates in unmodified 
form fall into one of three categories. The first is the reliberation of 
the stored solar energy as thermal energy by direct combustion of 
wood or following conversion to liquid or gaseous fuel by fermenta- 
tion or chemical processing. The second alternative consists of 
upgrading the less useful carbohydrates to more useful products by 
fermentation. This includes the production of low molecular weight 
alcohols, organic acids, and amino acids, formation of microbial 
polysaccharides with properties similar to the plant gums, or conver- 
sion to microbial (single cell) protein. Third, chemical conversion by 
oxidation, reduction, or substitution of the -OH groups in either 
polymers or their hydrolysis products could lead to alternative types 
of plastics, detergents, and fibers. A combination of hydrolysis, 
fermentation and chemical modification can result in the production 
of most types of chemicals at present derived from the petro- 
chemical industry, although at present these complex processes may 
not be economical. Problems associated with the conversion of 
carbohydrates to glucose are discussed. 


47094 (CONF-7609161—, pp 61-62) Plant, crop, and energy- 
utilisation factors in agricultural productivity. Rees, A.R. (Glasshouse 
Crops Research Inst., Littkehampton, Eng.). 1976. 

From Joint conference between the University of Reading 
and UK section of the International Solar Energy Society; Reading, 
UK (13 Sep 1976). 

In Solar energy in agriculture. 

Various factors for consideration in achieving maximum plant 
productivity and efficiency of energy utilization in crop production 
are discussed. It is pointed out that climatic modification by protec- 
tive structures is economically feasible only for high-value crops. 
Energy conservation techniques are suggested in the areas of crop 
drying and storage, as well as cultivation methods. (JGB) 


47095 (CONF-7609161—, pp 63-68) Appropriate technology in 
energy conserving farming systems for the humid topics. Wijewar- 
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dene, a (International Inst. of Tropical Agriculture, Ibadan, Nige- 
ria). 1976. 

From Joint conference between the University of Reading 
and UK section of the International Solar Energy Society; Reading, 
UK (13 Sep 1976). 

In Solar energy in agriculture. 

Constraints to farming in the humid tropics are discussed. The 
need for unique technology (systems and tools) to meet the require- 
ments of agriculture in the tropics is emphasized. Suggestions are 
made as to possible approaches to planting, cultivation, harvesting, 
weed control, and plant breeding. (JGB) 


47096 (DOE/ET—0022/1) Fuels from biomass program. Pro- 
gram summary. (Department of Energy, Washington, D.C. (USA). 
Div. of Solar Energy). Jan 1978. 104p. Dep. NTIS, PC A06/MF 
AOl. 

An overview of the ongoing research, development, and 
demonstration efforts of the period Oct. 1, 1976—Sept. 30, 1977 is 
presented. Accomplishments are highlighted and plans for continued 
activities are included. Discussion is presented under the following 
section headings: the Fuels from Biomass Program; organizational 
and functional responsibilities; program funding; fiscal year 1977 
summary tables; current projects: production and collection of bio- 
mass and conversion of biomass; bibliography; index of contractors; 
and, appendix—unsolicited proposal requirements. (JGB) 


47097 (HCP/T1605—01) Cost analysis of microalgae biomass 
systems, Final report. Design assumptions and engineering plans for 
100-square mile system. (CSO International, Inc., Concord, Calif. 
(USA)). Apr 1978. Contract EX-78-X-01-1605. 103p. Dep. NTIS, 
PC A06/MF AOl1. 

A conceptual design and detailed cost estimate for a 100 mi? 
microalgal biomass production system is presented. The individual 
growth ponds are 100 acres in size, divided by 18-in. high baffles into 
six 200 ft-wide channels and surrounded by two-ft-high earthworks. 
Harvesting is accomplished in eight-ft deep settling ponds which are 
operated in a three-day cycle (two days for settling), with three 
settling ponds per two growth ponds. The ponds are arranged in a 
modular design of 20 growth ponds per module and 32 modules per 
100 mi? system. A central corridor in the modules contains space for 
secondary and tertiary harvesting ponds, biomass conversion sys- 
tems, nutrient mixing stations, etc. To allow low-cost biomass pro- 
duction, favorable assumptions about pond construction and oper- 
ations must be made, e.g., cost-effective control of percolation and 
erosion, almost complete nutrient recycling, high biomass producti- 
vities (20 tons/acre/yr), etc. A capital cost of $222 million and 
yearly operations costs of $18 million was calculated for the 100 mi? 
system. This is equivalent to biomass costs about $40/ton (assuming 
no land costs, taxes, etc.). The preferable option is to produce 
petrochemical feed stocks from the algal biomass. Higher value 
products, e.g., animal feeds, could be produced from algal biomass in 
the short range. 


47098 (LBL—7586) Green factories for liquid fuel. Calvin, G.J.; 
Calvin, M. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Apr 1978. Contract W-7405-ENG-48. 20p. Dep. NTIS, PC 
A02/MF AO1. 

Various plants that could be and are being used for the 
production of synthetic fuels are discussed. Among these are Hevea 
brasiliensis, Euphorbia tirucalli, and Euphorbia lathyris. Advantages 
of fuel production from renewable plant resources are presented; 
cost estimates are included. (JGB) 


47099 Green plants as solar energy converters. Environ. Sci. 
Technol.; 10: No. 6, 526, 528(Jun 1976). 

A survey covers the potential of energy production from 
biomass and solid wastes; various processes for the combustion of 
wastes, such as the co-combustion of solid waste and sewage sludge 
at the St. Paul/Seneca Treatment Plant Sludge Incinerator; various 
biological processes for the conversion of solid wastes to fuel such as 
the Institute of Gas Technology 400 1. digestor for the biogasifica- 
tion of municipal solid waste and sewage solids to a methane-rich 
product gas; the use of industrial wastes for fuel, such as slash and 
mill residues used as fuel in lumber mills; the biogasification of 
animal wastes by using small-scale on-site digesters to produce 
methane gas for cooking and lighting; energy farming methods, such 
as growing giant California kelp, sargassum, and plankton as suitable 
feedstock for the production of methane, fertilizers, and food; prob- 
lems, such as the possible alteration of the reflectivity of large areas 
of the earth’s surface by rapidly growing plants raised for biomass; 
and benefits such as the reduction in air, water, and land pollution 
associated with the use of wastes and biomass grown especially for 
energy. 
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PHOTOCHEMICAL AND THERMOCHEMICAL 
CONVERSION 


47100 Maximum efficiency for the conversion of light energy to 
chemical energy. Chukova, Y.P,. High Energy Chem. (USSR) (Engl. 
Transl.); 11: No. 2, 100-103(1977). 

Translated from Khim. Vys. Energ.; 11: No. 2, 126-131(1977). 

For a stationary state of a system absorbing light, emitting 
luminescent radiation, and undergoing chemical transformations the 
first and second laws of thermodynamics were used to obtain a 
general expression relating the maximum efficiency for the conver- 
sion of light energy to chemical energy and the maximum lumines- 
cence efficiency to the internal energy of the substance and the 
characteristics of the absorbed and emitted radiation. An analysis of 
the dependence of the maximum efficiency on the frequency and 
spectral density of the absorbed radiation is given; it is shown that 
under the specified conditions the efficiency cannot exceed 54%. 
The maximum efficiency for the photochemical conversion of light 
energy was calculated for the photolysis of ammonia and of iodine 
vapor. 


PHOTOVOLTAIC POWER PLANTS 


47101 (HCP/T22221—01/1) Applied research on energy storage 
and conversior for photovoltaic and wind energy systems. Volume I. 
Study summary and concept screening. Final report. (General Electric 
Co., Philadelphia, Pa. (USA). Space Div.). Jan 1978. 227p. Dep. 
NTIS, PC All/MF AO1. 

This study was directed at a review of storage technologies, 
and particularly those which might be best suited for use in conjunc- 
tion with wind and photovoltaics. The potential “worth” added by 
incorporating storage was extensively analyzed for both wind and 
photovoltaics. Energy storage concepts studied include (1) above 
ground pumped hydro storage, (2) underground pumped hydro 
storage, (3) thermal storage-oil, (4) thermal storage-steam, (5) under- 
ground compressed air storage, (6) pneumatic storage, (7) lead-acid 
batteries, (8) advanced batteries, (9) inertial storage (flywheel), (10) 
hydrogen generation and storage, and (11) superconducting magnet- 
ic energy storage. The investigations performed and the major 
results, conclusions, and recommendations are presented in this 
volume. (WHK) 


47102 (HCP/T22221—01/2) Applied research on energy storage 
and conversion for photovoltaic and wind energy systems. Volume II. 
Photovoltaic systems with energy storage. Final report. (General 
Electric Co., Philadelphia, Pa. (USA). Space Div.). Jan 1978. 344p. 
Dep. NTIS, PC A15/MF AO1. 

This volume of the General Electric study was directed at an 
evaluation of those energy storage technologies deemed best suited 
for use in conjunction with a photovoltaic energy conversion system 
in utility, residential and intermediate applications. Break-even cost 
goals are developed for several storage technologies in each applica- 
tion. These break-even costs are then compared with cost projec- 
tions presented in Volume I of this report to show technologies and 
time frames of potential economic viability. The form of the presen- 
tation allows the reader to use more accurate storage system cost 
data as they become available. The report summarizes the investiga- 
tions performed and presents the results, conclusions and recommen- 
dations pertaining to use of energy storage with photovoltaic energy 
conversion systems. Candidate storage concepts studied include (1) 
above ground and underground pumped hydro, (2) underground 
compressed air, (3) electric batteries, (4) flywheels, and (5) hydrogen 
production and storage. (WHK) 


SOLAR THERMAL POWER PLANTS 


47103 (DOE/EDP—0004) Environmental Development Plan 
(EDP). Solar thermal power systems, 1977. (Department of Energy, 
Washington, D.C. (USA)). Mar 1978. 61p. Dep. NTIS, PC A04/MF 
AOl. 

This Environmental Development Plan (EDP) for the ERDA 
Solar Thermal Power Systems Program briefly describes the goals 
of the program, and identifies potential environmental, health, safety, 
and socioeconomic impacts relevant to solar thermal power systems, 
particularly those sited in the southwest. These impacts are screened 
for key issues,” i.e., those which are considered to be most serious 
in nature, which have near-term importance to the program, and for 
which current knowledge of effects and control is inadequate. A 
management plan is then presented for conducting and coordinating 
environmental research in concert with the technology development 
effort. This will ensure that identified environmental issues are 


resolved prior to significant public deployment of the technology. 
Seven key issues related to solar thermal power systems are identi- 
fied in this EDP: handling and disposal of system fluids and wastes, 
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potable water contamination, heliostat reflection, ecological impacts 
of the heliostat field, alteration of the microclimate, land use, and 
utility-consumer interface. 


CENTRAL RECEIVER 
REFER ALSO TO CITATION(S) 47239 


47104 (CONF-770850—) Proceedings of the ERDA solar work- 
shop on methods for optical analysis of central receiver systems. 
(Houston Univ., Tex. (USA). Solar Energy Lab.). Oct 1977. Con- 
tract EY-76-C-04-1830. 306p. Dep. NTIS, PC A14/MF A011. 

From ERDA solar workshop on methods for optical analysis 
of central receiver systems; Houston, TX, USA (9 Aug 1977). 

Sixteen papers are included. One appeared previously as 
CONF-770850—1. Two are journal reprints which appeared previ- 
— — abstracts were prepared for each of the other papers. 
(MHR 


47105 (CONF-770850—, pp 19-37) Fundamental physics of cone 
optics and the simulation of solar-thermal systems. Schrenk, G.L. 
(Univ. of Pennsylvania, Philadelphia). Oct 1977. 

From ERDA solar workshop on methods for optical analysis 
of central receiver systems; Houston, TX, USA (9 Aug 1977). 

In Proceedings of the ERDA solar workshop on methods for 
optical analysis of central receiver systems. 

New analytical techniques were developed in the early 1960's 
for the design and analysis of solar-thermal energy conversion sys- 
tems for space power applications, which are useful in the design 
and analysis of terrestrial solar-thermal systems. They are based on 
the fundamantal physical realizations that there is an extended finite- 
sized source and that the resultant radiation transfer must therefore 
be analyzed using cones, either infinitesimal or finite, rather than 
optical rays as the basic vehicle for energy transport. Classical 
analytical optical procedures do not deal with the energy flux 
distribution in the image of an extended source. Accordingly, direct 
analytical methods and their accompanying computer codes have 
been developed for using finite-sized cones to treat the finite size flux 
distribution on any arbitrarily shaped absorber surface. These analyt- 
ical methods include provisions for evaluating the effects of both 
concentrator surface errors and orientation errors. Moreover, a 
unique distinction is made between the prediction of the perform- 
ance of a solar concentrator before it is actually built and calculation 
of the performance on a solar concentrator after construction. Utiliz- 
ing the physical insights gained from these direct analytical methods, 
a comprehensive approach to the design, analysis, testing, and oper- 
ational use of solar-thermal systems has been developed and present- 
ed. The accompanying computer codes, originally written as large 
FORTRAN IV programs, have recently been rewritten in APL on 
the APL-PLUS Scientific Time Sharing Corporation System. 


47106 (CONF-770850—, pp 39-60) Image generation for solar 
central receiver systems. Walzel, M.D. Oct 1977. 

From ERDA solar workshop on methods for optical analysis 
of central receiver systems; Houston, TX, USA (9 Aug 1977). 

In Proceedings of the ERDA solar workshop on methods for 
optical analysis of central receiver systems. 

Computer programs involving the calculation of images 
formed by heliostats comprise an integral part of the system simula- 
tion, optimization and design phases for the solar tower method of 
solar energy collection. Four subroutines are currently available. 
The routines vary in method, capability, computer time require- 
ments, and accuracy. Two subroutines can simulate flat polygonal 
reflectors. A subroutine called FLASH provides an exact analytic 
result for reflected sunlight. The sun is represented by an analytic 
function, and an integration is performed over the visible portion of 
the sun as viewed from selected nodes on an image plane. HCOEF is 
a subroutine utilizing Hermite polynomials resulting in an analytic 
function for the image which may be evluated at any point on the 
image plane. The Hermite function method is much faster, but less 
accurate than FLASH. Two other subroutines can handle arbitrary 
reflector surfaces and boundaries. Initially a set of central rays from 
the sun is traced to the image plane for a selected set of nodes in the 
mrror surface. SUNCONE places a solar image of correct size and 
power at each ray’s impact point. This neglects the size of the mirror 
element which the ray represents. HFOCUS, a modification of 
HCOEF, uses the same set of impact points to find moments for the 
mirror as required by the Hermite function method. The moments of 
the image approach their analytic values to an extent dependent 
upon the number of traced days. 


47107 (CONF-770850—, pp 61-66) Receiver programs. Lipps, 
F.W. Oct 1977. 
From ERDA solar workshop on methods for optical analysis 
of central receiver systems; Houston, TX, USA (9 Aug 1977). 
In Proceedings of the ERDA solar workshop on methods for 
optical analysis of central receiver systems. 
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The CYLN subroutine is designed for the MDAC external 
cylindrical receiver, but is typical of receiver programs. It generates 
a set of receiver nodes. Secondly, it incorporates the flux from each 
cell in the collector field subject to a variety of options concerning 
canted heliostats, shading and blocking, aiming strategy, and choice 
of image generator. Finally, it outputs the flux density map and the 
various interception factors, etc. 


47108 (CONF-770850—, pp 67-75) Shading and blocking proces- 
sor. Lipps, F.W. Oct 1977. 

From ERDA solar workshop on methods for optical analysis 
of central receiver systems; Houston, TX, USA (9 Aug 1977). 

In Proceedings of the ERDA solar workshop on methods for 
optical analysis of central receiver systems. 

Shading and blocking events reduce the reflective efficiency 
of a given heliostat due to interference by its neighbors. Shading 
restricts the incoming rays and blocking restricts the outgoing rays. 
The shading and blocking subroutine can process any number of 
events by updating the boundary vector of the heliostat. 


47109 (CONF-770850—, pp 77-79) Collector field power pro- 
gram. Hart, W.G. (Martin Marietta Aerospace, Denver). Oct 1977. 

From ERDA solar workshop on methods for optical analysis 
of central receiver systems; Houston, TX, USA (9 Aug 1977). 

In Proceedings of the ERDA solar workshop on methods for 
optical analysis of central receiver systems. 

A computer program is described that was developed to 
calculate thermal power reflected into a receiver from a field of 
heliostats and to determine power losses. Inputs to the program are 
the geometry of the heliostat, collector field and receiver; alignment 
and operating times; insolation; mirror reflectivity; reflected flux 
patterns; and mirror structural deflections as functions of heliostat 
elevation angle, wind velocity and wind direction. Examples are 
included of reflected flux patterns obtained from radiometer mea- 
surements and used as the basis for the reflected flux patterns 
employed in the program. Mirror structural deflections are calculat- 
ed by another computer program and have been verified by testing. 
Example structural deflection data are included. The program deter- 
mines power losses caused by pointing errors, off-axis aberration and 
heliostat structural deflections. The computation of aberration ef- 
fects has been verified by comparison of computer results with test 
data; this comparison is included. Also included are examples of 
program outputs showing power losses as a function of wind veloc- 
ity and direction. The program is briefly described in terms of a 
toy:2vel flow chart and major subroutines. Program run time on a 
CDC 6500 is approximately half a minute for 100 heliostats. 


47110 (CONF-770850—, pp 123-141) Computer software pack- 
age for the optical analysis of central receivers and heliostat fields. 
McBride, E.J. (Black and Veatch Consulting Engineers, Kansas 
City, MO). Oct 1977. 

From ERDA solar workshop on methods for optical analysis 
of central receiver systems; Houston, TX, USA (9 Aug 1977). 

In Proceedings of the ERDA solar workshop on methods for 
optical analysis of central receiver systems. 

A computer software package was developed for analysis of 
central receiver solar power plants. This software package was 
written in APL-PLUS, an interactive language, and is implemented 
on the Scientific Time Sharing System. This software package has 
three fundamental capabilities, as follows: to calculate, for a single 
time point, a flux map on a given receiver geometry; to calculate, for 
a single time point, the performance of a heliostat field. This per- 
formance of a heliastat field. This performance which is calculated as 
a function of position in the field, includes the cosine of the angle of 
incidence, the losses attributed to shadowing and blocking, and the 
cleanly redirected power; and to calculate, for any given time 
period, the integrated average performance of a heliostat field. This 
performance, which is calculated as a function of position in the 
field, includes average insolation, average insolation- -weighted cosine 
of the angle of incidence, and insolation-and-cosine-weighted 
shadow and block efficiency. This package is highly flexible with 
regard to heliostat field parameters such as ground cover, field 
shape, and heliostat array pattern and orientation. Because the 
software package is written in an interactive language and because 
the hardware is extremely fast, a user can generate dozens of runs in 
a single day. Because the APL-PLUS language is interactive, and 
because it is so condensed, a programmer can make major changes to 
the codes in a short time. 


47111 (CONF-770850—, pp 143-153) Circumsolar radiation data 
for central receiver simulation. Hunt, A.; Grether, D.; Wahlig, M. 
(Univ. of California, Berkeley). Oct 1977. 

From ERDA solar workshop on methods for optical analysis 
of central receiver systems; Houston, TX, USA (9 Aug 1977). 

In Proceedings of the ERDA solar workshop on methods for 
optical analysis of central receiver systems. 

The circumsolar measurement project is being carried out to 
provide data to assess the effects of circumsolar radiation on the 
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operation of solar thermal conversion systems using concentrating 
collectors, especially central receiver systems. Four circumsolar 
telescopes have been constructed and are providing detailed intensi- 
ty vs. angle profiles of the solar and circumsolar region, as well as 
other solar and climatological data. These measurements have been 
under way for more than one year at several locations. The current 
program emphasis is on reducing the data and making it available to 
groups anlyzing the performance of central receiver systems. In 
most highly concentrating solar systems, the size of the receiver is 
determined by the ray bundle originating from the most distant 
heliostat. If the bundle size is calculated by using the solar disc, it is 
clear that some fraction of the circumsolar radiation will fall outside 
the receiver aperture. The results of this project provide the detailed 
type of input data for central receiver simulation codes that are 
necessary for determining these losses, optimizing the receiver or 
field size, and determining the distribution of stray flux due to 
circumsolar radiation. 


47112 (CONF-770850—, pp 155-174) Strategy for calculations 
of optical concentration distributions for fixed mirror systems. Rei- 
chert, J.D. (Texas Tech Univ., Lubbock, TX). Oct 1977. 

From ERDA solar workshop on methods for optical analysis 
of central receiver systems; Houston, TX, USA (9 Aug 1977). 

In Proceedings of the ERDA solar workshop on methods for 
optical analysis of central receiver systems. 

A method of calculation of optical concentration distribu- 
tions, developed and implemented for the Crosbyton Solar Power 
Project, is described. The concept examined by this implementation 
is the Solar Gridiron, sometimes called FMDF (Fixed Mirror- 
Distributed Focus), differing from the Tower/Heliostat in that the 
concentrator is a large, fixed spherical segment mirror. The ony 
tracking element in the Solar Gridiron is a receiver/boiler suspended 
in the mirror bowl. A crucial feature for the thermal/fluid perform- 
ance of this receiver is the non-uniformity of the optical concentra- 
tion over the receiver surface. The fluid flow strategy for the boiler 
must be mated for advantage to the input power profile of the 
distributed focus. In order to develop and confirm the fluid flow 
strategy and the thermal absorption and transfer, it is necessary to 
determine the input optical power profile accurately as a function of 
position on the receiver and location of the sun with respect to the 
fixed axis of the mirror bowl. In the spherical segment bowls, certain 
sharp structure (concentration peaks and caustics) is present and it is 
of interest to determine this behavior accurately for purposes of 
thermal stress analysis as well as for the heat eunthe analysis. 


47113 (CONF-770850—, pp 197-212) Computer program 
CONCEN for calculation of irradiation of solar power central receiv- 
er. McFee, R.H. (McDonnell Douglas Astronautics Co., Huntington 
Beach, CA). Oct 1977. 

From ERDA solar workshop on methods for optical analysis 
of central receiver systems; Houston, TX, USA (9 Aug 1977). 

In Proceedings of the ERDA solar workshop on methods for 
optical analysis of central receiver systems. 

Program CONCEN has been developed for the purpose of 
computing the flux density distribution, total incident and received 
instantaneous power, diurnal incident and received energy, and 
related quantities for a solar thermal power system consisting of an 
array of heliostat-supported mirrors and a central receiver, under a 
variety of conditions of insolation, mirror surface characteristics, and 
receiver geometry. Computation is accomplished by subdividing 
each mirror into 121 elements and summing element solar disk 
images at the receiver surface. Shading and blocking effects are 
treated by testing each element and setting its contribution to zero if 
shaded or blocked. Mirror surface effects are included by computing 
the slope variation of the element due to effects such as waviness, 
spherical curvature, deformation, and canting for focusing purposes. 
Any segment of the heliostat array can be selected, from a single 
heliostat to the entire array. Systematic or Monte Carlo random 
processing can be used as required. Output data include power 
contribution by heliostat array region, total power and energy 
figures, flux density table, and a flux density contour diagram. 


47114 (CONF-770850—, pp 213-223) HASCM: a program for 
calculating the performance of a heliostat field. Rubeck, M. (Boeing 
Engineering and Construction, Seattle, WA). Oct 1977. 

From ERDA solar workshop on methods for optical analysis 
of central receiver systems; Houston, TX, USA (9 Aug 1977). 

In Proceedings of the ERDA solar workshop on methods for 
optical analysis of central receiver systems. 

The Heliostat Array Simulation Computer Model (HASCM) 
was developed by Boeing to aid in the design and evaluation of the 
heliostat field in solar thermal electric power generating facility. The 
program accepts as input the dimensions and performance character- 
istics of the heliostats and the receiver. It takes into account the 
relative geometries of the various elements, as well as the efficiencies 
of the system components, to arrive at the heliostat field perform- 
ance for a given design point time and location. The program uses a 
finite element method to compute field performance. It averages the 
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performance of several reflected rays to arrive at an efficiency for a 
portion of the reflector. It then averages the portion effeciencies to 
compute the performance of a given heliostat. A list of the input 
options and variables available to the user is presented. It will then 
describe the model itself, including the assumptions and algorithms 
which are utilized in computing field performance. Information will 
also be provided relating to the operation of the program. The 
capabilities of the model will be explained in more detail by present- 
ing typical output and examining the role of this data in the determi- 
nation of optimum heliostat design and overall field configuration. 


47115 (CONF-770850—, pp 225-242) Monte Carlo ray trace 
simulation for solar central receiver systems. Smith, G.A. (Hon- 
eywell, Inc., Minneapolis). Oct 1977. 

From ERDA solar workshop on methods for optical analysis 
of central receiver systems; Houston, TX, USA (9 Aug 1977). 

In Proceedings of the ERDA solar workshop on methods for 
optical analysis of central receiver systems. 

A Monte Carlo ray trace technique for the optical simulation 
of a solar central receiver system using a field of heliostats is 
presented. The ray trace technique has been used in analyzing 
heliostat and heliostat field trade-off issues and can provide flux 
maps for receiver design evaluation. The general technique has been 
applied to a variety of designs. A specific design and the computer 
code used to calculate desired performance parameters are de- 
scribed. Sample results are shown. 


47116 (CONF-770850—, pp 243-247) Description of MIRVAL. 
Hankins, J.D. (Sandia Labs., Livermore, CA). Oct 1977. 

From ERDA solar workshop on methods for optical analysis 
of central receiver systems; Houston, TX, USA (9 Aug 1977). 

In Proceedings of the ERDA solar workshop on methods for 
optical analysis of central receiver systems. 

MIRVAL (MIRror eVALuation) is a Monte Carle ray trace 
program which is designed to assess the overall optical performance 
of arbitrary deployments of heliostats used in the central receiver or 
power tower concept. Briefly, the geometry of the heliostat field, 
the tower, and the receiver along with miscellaneous physical data 
such as mirror reflectivity, insolation, etc., are input and thermal 
power into the receiver and the thermal power density on the plane 
of the receiver opening are output. By properly choosing control 
parameters values, anyone of three versions of four different helios- 
tats and any of three receivers can be selected for a run. 


47117 (CONF-770850—, pp 249-272) Collector field optimiz- 
ation and layout. Lipps, F.W. Oct 1977. 

From ERDA solar workshop on methods for optical analysis 
of central receiver systems; Houston, TX, USA (9 Aug 1977). 

In Proceedings of the ERDA solar workshop on methods for 
optical analysis of central receiver systems. 

A preliminary study via the LOSS program suggests that 
radial stagger neighborhoods are desirable for an optimized collector 
field. This conclusion is supported by the more comprehensive 
RCELL optimization program, and the subsequent layout processor 
which generates a complete set of heliostat coordinates. The 
RCELL program generates optimized heliostat spacing coordinates 
for the representative heliostats of a uniform cell structure in the 
collector field for the power tower system. RCELL inputs a trial set 
of spacing coordinates and outputs an improved set of estimates 
b on a sample of variations. A convergent optimization is 
obtained by iterating the solution with successively smaller vari- 
ations and by adjusting the input figure of merit to equal the output 
figure of merit. This program contains an adequate cost model, and 
an adequate optical model for the net annual receiver power, so that 
a meaningful figure of merit can be computed. It also outputs a brief 
performance summary. 


47118 (COO—2839-2) Heat pipe central solar receiver. Semian- 
nual progress report, September 1, 1976—May 31, 1977. Bienert, 
W.B.; Wolf, D.A. (Dynatherm Corp., Cockeysville, Md. (USA)). 
Sep 1977. Contract EY-76-C-02-2839. 54p. (DTM—77). Dep. NTIS, 
PC A04/MF AOl1. 

It is proposed to develop a solar-to-gas heat exchanger for a 
Central Solar Receiver Power Plant. The concept employs heat 
pipes to transfer the concentrated solar flux to the gaseous working 
medium of a Brayton cycle conversion system. During early phases 
of the program, an open air cycle with recuperator and a turbine 
inlet temperature of 800°C was selected as the optimum design. The 
predicted cycle efficiency is 33 percent and the overall solar-to- 
electric efficiency is 20 percent. Three potential receiver configura- 
tions were also identified during the initial phases of the program. 
Optimum heat pipe diameter is approximately 5 cm for all three 
receiver configurations, and typical lengths are 2 to 3 meters. The 
required number of heat pipes for a 10 MWe receiver ranges from 
2000 to 8000. Heat transport requirements per pipe vary from 4 to 18 
Kw. Several wick structures were developed and evaluated in 
subscale heat pipe tests using sodium as the working fluid. One full 
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scale heat pipe (5 cm diameter by 183 cm long) was developed and 
tested with sodium as the working fluid. 


DISTRIBUTED COLLECTOR 
REFER ALSO TO CITATION(S) 47105 


TOTAL ENERGY AND HYBRID SYSTEMS 


47119 (SAND—78-0396) Solar Total Energy Test Facility Proj- 
ect test summary report: Rankine Cycle energy conversion subsystem. 
Abbin, J.P. (Sandia Labs., Albuquerque, N.Mex. (USA)). Apr 1978. 
Contract EY-76-C-04-0789. 40p. Dep. NTIS, PC A03/MF AOIl. 

Results of tests run December 1975 to November 1977 on the 
Rankine cycle thermal Energy Conversion Subsystem (ECS) are 
summarized. The ECS is part of the Department of Energy's Solar 
Total Energy Test Facility (STETF) at Sandia Laboratories, Albu- 
querque, NM. The primary objective of testing has been to deter- 
mine the operational characteristics and suitability of the ECS as 
part of a solar total energy system. Toward this objective, the gross 
electrical generating efficiency of the unit was measured under 
varying condenser coolant conditions, heat input conditions, and 
electrical loads. Other tests reported include a safety-oriented test 
simulating loss of condenser coolant flows, and tests where the heat 
input was switched from the heater to storage and vice versa. In 
general, the testing indicates that the ECS will operate satisfactorily 
as part of a solar total energy system. Work is still required to switch 
over effectively from storage to fossil-fuel-fired heater operation. 
(WHK) 


47120 (SAND—78-0940C) Sandia Laboratories’ Midtempera- 
ture Solar Systems Test Facility. Workhoven, R.M. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 
10p. (CONF-780550—2). Dep. NTIS, PC A02/MF AO1. 

From Seminar on testing solar energy materials and systems; 
Washington, DC, USA (22 May 1978). 

The Midtemperature Solar Systems Test Facility (MSSTF) at 
Sandia Laboratories, Albuquerque, NM, supports the Department of 
Energy's (DOE's) National Dispersed Solar Thermal Power Sys- 
tems Program. It was established as a national test laboratory to 
develop technology that applies solar energy principles and to 
demonstrate the feasibility of the solar total energy concept. The 
System Test Facility was sized to meet the energy requirements of 
the Solar Projects Building. It is an 1130-m? (12,200-ft?) office 
building that houses, among other groups, the solar engineering 
project staff. The building's electrical load is 32 kW for an 11-hr day 
or a daily total of 352 kWh. The cascaded energy from a turbine 
condenser (approximately 200 kW th) meets about 70% of the 
building's peak heating and cooling demand and is supplemented by 
conventional means on peak-load days. The system is briefly de- 
scribed. 


OCEAN THERMAL GRADIENT POWER PLANTS 
REFER ALSO TO CITATION(S) 48195, 48196, 48197 


47121 (ANL-OTEC—78-2) Vapor/liquid interaction and en- 
trainment in shell-and-tube evaporators. Yung, D.; Lorenz, J.J.; 
Ganic, E.N. (Argonne National Lab., Il]. (USA)). Jun 1978. Con- 
tract W-31-109-ENG-38. 32p. Dep. NTIS, PC A03/MF AO1. 

The problem of vapor/liquid interaction and entrainment in 
shell-and-tube evaporators is analyzed. Attention is focused primar- 
ily on the horizontal tube falling film evaporators, which have been 
proposed for use in Ocean Thermal Energy Conversion (OTEC) 
power plants. In the horizontal tube design, liquid falls from one 
tube to the next in either a droplet or column mode. A criterion is 
derived for predicting the transition from the droplet mode to the 
column mode. Models are developed for predicting the deflection of 
droplets and columns due to vapor crossflow. Based on an experi- 
mental study of drop detachment and breakup, a correlation is 
established for determining the resulting droplet sizes. For high 
vapor crossflow velocities, a criterion is presented for predicting the 
inception of liquid entrainment by a process known as stripping. 
Based on the foregoing models, conditions are defined under which 
vapor/liquid interaction and entrainment are important for OTEC 
evaporators. 


47122 (CONF-770331—) Proceedings of the fourth annual con- 
ference on ocean thermal energy conversion. Ioup, G.E. (ed.). (Energy 
Research and Development Administration, Washington, D.C. 
(USA). Div. of Solar Energy; New Orleans Univ., La. (USA)). Jul 
oy Contract EG-77-G-05-5376. 626p. Dep. NTIS, PC A99/MF 
AOl. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 
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Sixty-five papers are included. Five appeared previously as 
Conf—770331— 1 through 5. A separate entry was prepared for 
each of the others for ERA; seven are included in EAPA. Eight 
short summaries of the working group reports were not abstracted. 


(MHR) 


47123 (CONF-770331—, pp II.3-II.5) Early ocean test platform 
conversion. Donovan, L.K.; Odden, C.R. (Naval Facilities Engineer- 
ing Command, Alexandria, VA). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

This project will provide the first Ocean Thermal Energy 
Conversion (OTEC) test platform for testing scaled heat exchangers 
and condensers in the open ocean. The Hughes Mining Barge is 
being converted into this test platform OTEC-1 and is scheduled for 
sea trials in 1979. 


47124 (CONF-770331—, pp II.6-II.10) Early ocean test platform 
for testing cycle components. Falconer, R.W.; Cohan, F.A.; Smith, 
M.J. (Mechanics Research Inc., Santa Monica, CA). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The background data was assembled during a five-month 
study conducted to evaluate the feasibility of using the Hughes 
Mining Barge (HMB) as an Early Ocean Test Platform (EOTP) for 
supporting the Ocean Thermal Energy Conversion (OTEC) devel- 
opmental programs. The results show that the HMB is well-suited 
for the EOTP tasks. This conclusion is based on several HMB 
physical characteristics. In addition, ERDA currently controls the 
HMB and it is readily available for conversion. The major HMB 
features which enhance its use for testing OTEC components are: (1) 
It has a large, unobstructed interior deck that is protected by wing 
walls. There is adequate room for locating moon pools for cold and 
warm water intake, crew quarters, the OTEC plant, the support 
shops, and for storing over 3000 feet of cold water pipe. (2) There is 
a 15-ton overhead crane that can move over the entire interior. This 
crane can support the pipe handling system, OTEC plant reconfigur- 
ation, and material logistics. (3) The HMB can be easily modified to 
allow large pipes to penetrate through the bottom of the hull 


between the wing walls. (4) The structural integrity of the main deck 
and wing walls will allow heavy equipment, additional decking, and 
cutouts to be located any place on the HMB where they can best 
support operational testing. 


47125 (CONF-770331—, pp II.11-II.19) Comparison of two ge- 
neric OTEC systems and missions. Lavi, G.H.; Zener, C. (Carnegie- 
Mellon Univ., Pittsburgh). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

A number of OTEC plant design options and missions have 
been proposed. Comparisons are made between electrical versus 
chemical utilization, near shore versus open sea installation, shell and 
tube versus plate type heat exchangers. It is argued that the electric 
power mission for direct delivery to the US mainland and its 
possessions is the most favored economically. If the busbar cost of 
OTEC power can be reduced, the first demonstration plant can more 
profitably utilize an over-designed vessel (barge type) located in the 
open seas. It is argued that even with the added cost of a sturdier 
hull to withstand possible disturbances from hurrican-prone sites and 
even with the added cost of transmission, a busbar cost of 20 to 30 
mills/kwh projected for electric utilization off the US shore is more 
achievable than a busbar cost of 10 mills/kwh projected for econom- 
ic production of chemicals (ammonia as proposed by APL) in the 
open seas. However, it is concluded that because of the potentially 
lower cost of the plate-type variety (as proposed by APL), contin- 
ued development of the plate-type and other shell-less heat exchang- 
ers (the plate-fin type with or without pressure balancing) is justified. 


47126 (CONF-770331—, pp I1.26-II.38) Cost comparison of se- 
lected OTEC power plant designs. Roberts, R. (Mitre Corp., McLean, 
VA). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

As part of the MITRE Corporation studies on solar energy 
systems and their engineering cost estimates, some of the proposed 
closed cycle OTEC systems have been reviewed: (1) That effort 
included the review of the most recent engineering design estimates 
of the Applied Physics Laboratory (APL) (2); and the Lockheed 
Missiles and Space Co. (LMSC) (3); The cost of the two designs are 
compared on the basis of their missions, operating conditions and 
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components. The major differences largely originate from the mis- 
sions and operating conditions selected with a lesser contribution 
from the specific component technologies, other than the heat ex- 
changers. It is also noted that assumptions regarding scale-up and the 
application of experience curves contribute much to the difference in 
the projected cost estimates for the production of these OTEC 
power plants. It is emphasized that the costs derived are based on 
those of the proponents and are not an independent verification of 
the published design cost estimates. 


47127 (CONF-770331—, pp II.39-I1.56) Influence of design fac- 
tors on the economy of sea thermal power plants. Anderson, J.H.; 
Anderson, J.H. Jr. (Sea Solar Power, Inc., York, PA). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

At first thought, it seems that, because a sea thermal power 
plant is fuel-free, efficiency and losses don’t really matter. Actually, 
nothing could be farther from the truth. The greatest costs in 
operating a low-temperature power plant such as this are those of 
getting heat to and from the working cycle. Therefore plant cost is 
almost inversely proportional to net plant efficiency. The effects of 
efficiency losses on plant economics are examined and how various 
design factors do affect overall feasibility is shown. 


47128 (CONF-770331—, pp III.3-III.16) Economic incentives 
for the commercialization of OTEC. Nilles, J.M.; Washom, B.J. 
(Univ. of Southern California, Los Angeles). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The needs for, and the alternative means of, Federal interven- 
tion in the market process through regulatory influence and through 
provision of various incentives to change the supply and the demand 
portions of the market process are examined. The reasons for prefer- 
ential or other governmental support of OTEC, and the policy 
options available to government agencies in this regard are dis- 
cussed. Anticipating the transition period between demonstration of 
technological feasibility and widespread commercial application of 
OTEC is of interest. In particular, if OTEC is to be depended upon 
to supply a portion of the nation’s energy demand to replace fossil 
and fissile fuel use, then adequate economic and public policy 
environments must exist. 


47129 (CONF-770331—, pp III.17-I11.20) Legal, political, and 
environmental aspects of ocean thermal energy conversion: a report on 
an ASIL/ERDA study. Knight, H.G. (Louisiana State Univ., Baton 
Rouge); Stein, R.E.; Nyhart, J.D. Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The deployment of ocean thermal om 93 conversion (OTEC) 
devices in the world ocean raises a number of domestic and interna- 
tional legal, political, and environmental problems. International 
aspects include jurisdiction to deploy and operate OTEC devices, 
political implications of such deployment, regulation of operations, 
and protection of the marine evnironment. Domestic aspects include 
multiple use of ocean space, state and Federal regulation, responsibil- 
ity and liability for damage to and by OTEC devices, protection of 
the marine environment, financing, and general economic issues. The 
American Society of International Law, pursuant to an NSF-ERDA 
grant, commissioned studies on these and related problems during 
1975, the results having been disseminated at a workshop held in 
Washington, DC, on January 15—16, 1976. The study provided an 
overview of legal/political problems contemporaneously with tech- 
nical research work on OTEC devices. Since legal/political issues 
have usually been raised after the perfection of a new technology, 
this approach affords an opportunity for current feedback to forestall 
impediments to implementation of OTEC projects. 


47130 (CONF-770331—, pp III.21-I11.25) Potential mariculture 
yield of sea thermal power plants. Part II. Food chain efficiency. 
Laurence, S.; Roels, O.A. (Port Aransas Marine Lab., TX). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

In the tropical and subtropical oceans where OTEC plants 
could operate, the deep-sea water is considerably higher in plant 
nutrients (such as nitrate and phosphate) than the surface water. It 
was demonstrated at the St. Croix Artificial Upwelling Laboratory 
that these nutrients in the deep-sea water, brought to the surface and 
exposed to sunlight, can be used for phytoplankton production in a 
continuous system. This phytoplankton is then fed to shellfish so that 
animal protein can be produced from deep-sea water and sunshine. 
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In the small-scale, shore-based St. Croix system, utilizing a continu- 
ous flow of 80% deep and 20% surface water, 79% of the available 
dissolved inorganic “nitrogen” in the mixed flow was converted to 
phytoplankton protein-N. This phytoplankton was fed to clams 
(Taped japonica) and 33% of the phytoplankton protein-N was 
converted into clam meat protein-N. This corresponds to a clam 
meat (wet weight) production of 18 g/m* of deep water. A 160 
MW/sub (e)/ net OTEC plant requires a deep-water flow of 1804 m*® 
of deep-sea water per second from the condensers—according to an 
ERDA-commissioned design by Lockheed. This corresponds to a 
net yield of approximately equal to .026 kWh for each m* of deep 
water pumped. From the estimated sales prices of clam meat and 
electricity, and from the capital and operating costs of the OTEC 
plant and the mariculture system, the relative cost of and profit from 
the AT and the nutrient content of the deep-sea water could be 
calculated. Major problems facing a mariculture system linked to a 
floating OTEC plant are (1) the necessity of containment of the 
deep-sea water to prevent too great dilution with surface water and 
sinking, (2) the very large areas required if the entire deep-water 
discharge from an OTEC plant were utilized, and (3) the impact on 
the market value of clam meat produced on a gigantic scale. 


47131 (CONF-770331—, pp III.26-III.33) Electrical energy 
transmission for OTEC power plants. Winer, B.M.; Nicol, J. (Arthur 
D. Little, Inc., Cambridge, MA). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The OTEC Power Plant will convert the energy stored in the 
waters of the oceans into electrical energy. Arthur D. Little, Inc. 
(ADL) has investigated the technical problems associated with trans- 
mitting this energy to shore via electric power cables and estimated 
the associated costs. Electric power cables of the necessary size have 
never operated under the conditions that will pertain for the OTEC 
cables. However, there appear to be no insuperable technical prob- 
lems associated with transmitting electrical energy from an OTEC 
plant located in reasonably shallow water (< 6000 ft.). Since most of 
the normally available cable design information has not yet been 
fixed, much of our work was a parametric analysis of the cost effect 
of various plant and cable design options. The normal method of 
ascertaining the number of redundant cables required to provide 
reliable energy transmission was not strictly applicable. The criterion 
used to develop this important design parameter was that the total 
cost of the energy delivered to shore should be minimized. This 
paper will present a detailed description of the methodology used to 
develop the cost estimates, the various cost elements that must be 
considered, and some of the study results. 


47132 (CONF-770331—, pp III.34-I11.46) Ocean energy indus- 
trial complexes. Lindal, B.; Hornburg, C.D.; El-Ramly, N. (DSS 
Engineers, Inc., Ft. Lauderdale, FL). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

Results of a one-year study on the feasibility of producing 
energy intensive products at ocean sites using electricity generated 
from Ocean Thermal Energy Conversion (OTEC) plants are pre- 
sented. Analysis of production methods and other data on 62 major 
products lead to selecting 23 of these for further study. Production 
was grouped into five separate, possible complexes. Further market 
and transportation studies showed that production of products in a 
sea chemicals complex and an organic chemicals and plastics com- 
plex had the highest economic potential. Detailed designs of these 
two complexes are presented. The three potential sites were selected 
for these OEICs. An environmental assessment revealed that these 
complexes would have negligible adverse environmental impact. 
The selected products can be produced at ocean sites competitively 
with production at similar land-based complexes. Return on invest- 
ment will be between 13% and 18% depending on actual power 
costs and details of the final designs. 


47133 (CONF-770331—, pp III.58-I11.66) Market definition, 
commercial development plan, and OTEC financing: a summary of 
1976 APL work for the U.S. Maritime Administration. Francis, E.J. 
(Johns Hopkins Univ., Laurel, MD); Seelinger, J. Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

A concept for Ocean Thermal Energy Conversion (OTEC) 
plant-ships for the onboard production of ammonia or other prod- 
ucts at tropical sites has been developed. Ammonia is of particular 
interest because it is presently produced from natural gas, our 
scarcest fossil fuel. Liquid ammonia could be shipped to the US to 
supply fertilizer and chemical markets or as a carrier of hydrogen for 
use in fuel cells to produce electricity. A cost estimate for a 100- 


ERA VOL. 3, NO. 20 


MW/sub e/, 313-short-ton/day, demonstration-size OTEC/ammonia 
plant-ship provided the basis for cost estimates for commercial-size 
ships producing 1000 tons per day or more of ammonia. Economic 
and marketing analyses have been conducted to provide forecasts 
bearing on the commercialization potential for the 1983—2000 
period, including ammonia production costs and prices, US and 
world market penetration, and benefits to the US and the world 
from a successful program. Less extensive analyses have been con- 
ducted for OTEC aluminum production and for the case of direct 
transmission of OTEC electric power to US and foreign shores. 


47134 (CONF-770331—, pp _III.67-III.75) Methodology for 
OTEC mission analysis. Reid, R.W. Jr. (Aerospace Corp., El Se- 
gundo, CA). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

An approach is described herein to evaluate alternate Ocean 
Thermal Energy Conversion (OTEC) concepts via a standard analy- 
sis simulation tool. The OTECOST computer program, which is 
currently being developed, is intended to simulate closed cycle 
OTEC power plant/transmission system performance and cost for a 
wide variety of design concepts and siting conditions. The intention 
is to provide a uniform economic basis for comparing candidate 
generation/delivery configurations on an overall system level. Given 
power plant and transmission system designs, the OTECOST simula- 
tion scales the performance and capital cost of the candidate designs 
to suit prescribed siting and power generation conditions. A capital 
cost for each major equipment item is then computed as a function of 
the key performance parameters. The performance and capital cost 
of the transmission system is next calculated as a function of the 
OTEC power flow. Capital expenditures, operating and maintenance 
costs, and the product flow to shore are distributed over the life of 
the plant in yearly segments. A cost benefits analysis then uses the 
capital/product flow stream with a selected capital interest rate, 
inflation rate, and product selling price to determine the economic 
benefit of the particular power plant/product configuration being 
simulated. A flexible optimization capability is built into OTECOST 
to minimize the capital cost per net power delivered by varying the 
inlet and outlet turbine and heat exchanger temperatures. A second 
mode of optimization allows the maximization of net power deliv- 
ered for a fixed plant design operating in the presence of off-nominal 
ocean temperature variation and heat transfer performance (e.g., 
caused by biofouling). 


47135 (CONF-770331—, pp III.76-III.82) OTEC implementa- 
tion problems for specific missions. Tschupp, E.; Berkowitz, B.; 
Hausz, W. (General Electric Co., Washington, DC). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The Ocean Thermal Energy Conversion (OTEC) comcepts 
for the production of electricity or energy-intensive products are 
generally conceded to be technically feasible within the foreseeable 
future. However, technical feasibility is only one requirement for 
enabling the OTEC program to make a significant contribution to 
the nation’s energy requirement. Another major requirement on such 
systems is that they are commercially competitive with more con- 
ventional energy technologies and that no significant barriers to 
implementation will exist. This study examines several specific appli- 
cations or missions for OTEC systems that appear to have high 
probability for commercial viability; and addresses, locations, and 
conditions making marketplace conditions favorable for OTEC. In 
addition, it addresses institutional, industrial, and political factors to 
enable the identification of possible barriers to implementation and 
deployment and means of minimizing such barrier problems. The 
study describes the potential OTEC energy contribution and steps 
that should be taken to maximize that contribution. 


47136 (CONF-770331—, pp IV.3-IV.6) Air—sea interaction 
perturbations by plant operations. Piacsek, S.A. (Naval Ocean Re- 
search and Development Activity, Bay St. Louis, MI); Warn- 
Varnas, A.C.; Martin, P.J. Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The readjustment in the air-sea heat flow and the air-sea 
temperature contrast following a possible sea surface temperature 
lowering by OTEC operations has been calculated in the areas of 
Puerto Rico, Gulf of Mexico, and Hawaii. The net heat flow in these 
areas has been found to be +76, -27 and +50 cal/cm?-day, respec- 
tively, and the perturbations due to OTPP operations are found to be 
96, 81 and 67 cal/cm?-day-°C. 
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47137 (CONF-770331—, pp IV.7-IV.25) Stratified turbulence 
modeling for the near field external flow. Roberts, G.O. (Science 
Applications, Inc., McLean, VA). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

A simplified two-dimensional model is used to calculate the 
turbulent flow near the two outflows and the warm inflow associat- 
ed with one power module of the Lockheed baseline OTPP design. 
A rectangular domain of depth 500 ft has three horizontal slots of 
height 72 ft on its left boundary, centered respectively at depths of 
75, 150 and 315 ft, to represent the inflow and outflows. Four 
separate computations assume statistical uniformity across widths of 
50 ft, 100 ft, 200 ft and 400 ft; we believe that the results for widths 
of 100 ft and 200 ft essentially bracket the results for the three- 
dimensional prototype flow. The assumed ambient temperature pro- 
file has a surface temperature of 80°F, and a thermocline at depth 
300 ft where the temperature is 61.5°F. The temperature at 500 ft is 
44.5°F. The assumed temperature at the cold inflow, at depth 1550 
ft, is 42.6°F, this water is warmed by 2.4°F in the condenser and 
leaves the cold outflow at 45°F. The numerical results for the 
average warm inflow temperature are 75.7°F, 77.2°F, 77.9°F and 
78.6°F in the four cases. This inflow water is cooled by 3°F in the 
condenser before leaving the warm outflow. In all four cases, the 
far-field flow leaves or enters the computational domain horizontal- 
ly, with temperature equal to the ambient profile. In the 50 ft and 
100 ft computations, there is significant recirculation (4000 cu ft/sec 
and 1300 cu ft/sec, respectively) from the warm outflow back into 
the warm inflow, contributing to the reduced inflow temperatures. 
In all cases, the OTPP-generated turbulence is negligible at distances 
greater than 350 ft from the inflow and outflows. 


47138 (CONF-770331—, pp IV.26-IV.34) Estimate of the 
impact of OTEC operation on the vertical distribution of heat in the 
Gulf of Mexico. Martin, P.J.; Roberts, G.O. (Science Applications, 
Inc., McLean, VA). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The effect of OTEC operation on the thermal structure of the 
Gulf of Mexico is estimated by using a one-dimensional z-t heat 
conservation equation to predict the horizontal mean temperature. 
The surface heat fluxes are parameterized in terms of the observed 
air-sea temperature difference and the predicted sea surface tempera- 
ture (SST). Advection of heat into the Gulf by the Yucatan Current 
is treated as a heat source for the surface layer of the Gulf. A 
constant mean upwelling is calculated to balance the overall heat 
budget. Within the mixed layer, the vertical diffusivity is calculated 
using the Mellor-Yamada Level 2 turbulent diffusion model. Below 
the mixed layer, a constant diffusivity is determined from a balance 
between vertical advection and diffusion to yield a realistic mean 
temperature profile. The operation of 1000 OTEC plants in the Gulf 
is parameterized by the addition to the model of a mean vertical 
velocity profile required to complete the circulation between the 
near-plant intake and discharge flows. The result is a surface cooling 
and a warming at depth. The SST drops about 0.3°C during the first 
two years and then remains fairly constant. However, the deep 
water in the region above the cold water intake warms continuously 
at the rate of about 0.3°C per year. This rate of deep warming is 
about the worst that could be expected since the model does not 
allow the removal of this heat from the Gulf by the currents. For the 
operation of only 100 OTEC plants, the impact is correspondingly 
reduced. After 30 years, the model predicts a drop in SST of 0.05°C 
and a warming in the region above the cold water intake of 0.8°C. 


47139 (CONF-770331—, pp IV.35-IV.41) Investigations of 
mixing and recirculation in the vicinity of an ocean thermal energy 
conversion plant. Jirka, G.H.; Fry, D.J.; Johnson, R.P.; Harleman, 
D.R.F. (Massachusetts Inst. of Tech., Cambridge). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

Experimental and analytical studies on the external fluid 
mechanics in the vicinity of an Ocean Thermal Energy Conversion 
(OTEC) plant are conducted. Schematic OTEC conditions defined 
by a mixed discharge mode and a discretely stratified ocean are 
assumed. The interaction of several fluid mechanical regions, a jet 
entrainment zone, an intermediate buoyant layer and an intake flow 
zone, is simulated in a shallow laboratory basin representing the 
upper layer of the stratified ocean. A concurrent analytical model 
development gives satisfactory agreement with the experiments and 
allows to define an approximate criterion for the existence of recir- 
culation of discharge water back into the plant intake. 
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47140 (CONF-770331—, pp IV.42-IV.49) External flow induced 
by an ocean thermal energy conversion (OTEC) power plant. Sun- 
daram, T.R.; Sambuco, E.; Sinnarwalla, A.M.; Kapur, S.K. (Hydron- 
autics, Inc., Laurel, MD). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

As an essential part of its operation, the OTEC plant with- 
draws large amounts of water (typically 6 x 10* gpm per MW of 
capacity) from both the surface layers and the deeper layers of the 
ocean and discharges them at intermediate levels. The circulations 
induced in the ambient ocean of these large withdrawals and dis- 
charges are of paramount importance, since any adverse changes in 
the ambient stratification will directly influence the operational 
efficiency of the plant itself. Specifically, any "short circuit’ be- 
tween the outflows and the inflows will directly lead to a decrease in 
power production. Because of this direct “feed back” effect, the 
external flow induced by an OTEC plant has to be considered as an 
essential part of its operation. The present paper describes the 
interim results from an on-going experimental study to assess the 
recirculation potential under various design and environmental con- 
ditions. The method used is a “building block” approach in which 
“dissected” parts of the overall problem are isolated and studied 
experimentally. Specifically, experiments are described on two 
classes of problems, the first in which an ambient current is present 
but not ambient stratification, and the second in which the opposite 
is true. Recirculation is measured directly by introducing dye into 
the discharges and by measuring the dye concentration in the intake 
flow. Maps of the distributions in the jet flow of the mean and 
turbulent quantities are also given; such detailed measurements being 
of relevance to the “tuning” mathematical (turbulence) models of the 
flow field. The similitude parameters governing the problem are 
identified and the manner in which the results of the “dissected” 
studies can be used to construct results for the overall problem is 
discussed. 


47141 (CONF-770331—, pp IV.50-IV.56) Developement of a 
numerical ocean model of the Gulf of Mexico for OTEC environmental 
impact and resource availability studies. Thompson, J.D.; Hurlburt, 
H.E.; Lin, L.B. (JAYCOR, Alexandria, VA). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

Short of actual operations the complex interactions of 
OTPP’s and the environment can only be assessed using numerical 
ocean models and laboratory experiments. The best strategy for 
OTPP far-field modelling of the ocean is the selection of a single, 
well-observed ocean basin with well-defined boundary and surface 
input data with conditions in the basin representative of those to be 
encountered in the tropical and subtropical oceans. The basin should 
be large enough to represent open ocean conditions but small 
enough for economical computer modelling. The Gulf of Mexico is 
therefore appropriate for initial model studies. A hierarchy of nu- 
merical models of the Gulf of Mexico is being developed for use in 
studies of OTPP operations. The first model is nonlinear, time- 
dependent, and retains both barotropic and first baroclinic modes. 
The model uses primitive equations on a B-plane and the external 
and internal gravity waves are treated implicitly. The model uses a 
uniform rectangular grid with Ax = Ay = 16/3 km and At up to 1/7 
day. The numerical model was driven for five years by an idealized 
wind field consistent with observational data presented by Frances- 
chini and by Hellerman. The statistically steady-state model results 
show periods of upwelling along all the boundaries and downwelling 
in the interior. Baroclinic boundary currents of varying strength are 
found along all the boundaries, but are strongest along the western 
and northern boundaries. Eddies associated with nonlinear recircula- 
tion are found in the northwest and southwest corners with addition- 
al eddies representing baroclinic Rossby waves found throughout 
the model basin. A significant result of the model is the existence of 
strong baroclinic eddies in the Gulf even in the absence of the Loop 
Current. 


47142 (CONF-770331—, pp IV.57-IV.60) Monthly assessment 
of temperature resource for three potential OTEC sites. Wolff, P.M. 
(Ocean Data Systems, Inc., Monterey, CA); Lewis, L. Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

During 1975 Ocean Data Systems, Inc. assembled an ocean 
temperature data set for OTEC purposes from available soundings in 
Navy and NOAA files. The OTEC data file was summarized month- 
ly for three possible sites. The depth necessary to achieve a AT of 
18°C, 20°C and 22°C was determined for each area for the most 
probable monthly temperature structure. The data are presented in 
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plan view and in tabular form. For each site the existence of a AT of 
20°C at a depth less than 1500 meters was demonstrated for each 
month of the year. 


47143 (CONF-770331—, pp IV.61-IV.73) Operational sea state 
and design wave criteria: state-of-the-art of available data for U.S.A. 
coasts and the equatorial latitudes. Bretschneider, C.L. (Univ. of 
Hawaii, Honolulu). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

Project OPSES-DEWAC stands for Operational Sea State 
and Design Wave Criteria. This was a “state-of-the-art” investigation 
on the availability of published material on the subjects of winds, 
waves, and surface currents for possible use in the determination of 
operational and design criteria for potential O.T.E.C. sites. It includ- 
ed the offshore areas of the U.S. East Coast, the Gulf Coast and the 
West Coast, the Hawaiian Islands, and all the equatorial oceanic 
areas between 20°S and 20°N latitude. No additional measurements 
and no generation of new data were made for increasing the "’state- 
of-the-art”. Actual data analysis by any statistical method was not 
part of the project. However, statistical techniques are briefly refer- 
enced that have been or are now being used for this purpose. 
Technical techniques for generating new data are given. Some 
presently used methods of application of OPSES-DEWAC data for 
preliminary design purposes are included in the graduate student 
educational parts of the project report. The source of data are 
referenced and classified into one of four classes according to a pre- 
determined set of rules and opinions. Here only a generalized over- 
view of the 32 OPSES-DEWAC zones as given in Vol. I of the 
Final Report is presented and then specific emphasis is given to the 
available data for Zone 3, the Gulf of Mexico. 


47144 (CONF-770331—, pp IV.74-IV.78) Resource assessment 
of a high potential OTEC site near Puerto Rico. Atwood, D.K. 
(NOAA/AOML/OCL, Miami); Stalcup, M.C.; Duncan, C.P.; Bar- 
celona, M.J. Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

Environmental assessment of potential OTEC sites near 
Puerto Rico indicates that a high-potential site exists off the south- 
east coast. The AT to 1000 meters can be as high as 24°C (43°F) and 
is never less than 20°C (36°F). The insular slope at the site is steep, 
and water depths of 1000 meters exist within 1'/2 miles off shore. 
Geostrophic conditions guarantee a warm, thick mixed layer with 
surface currents in the order of '/3 of a knot. The supply of cold 
water can be considered limitless. The site is protected from north 
and northeast swell, and a mild sea state exists all year round (except 
during hurricanes). The salinity, temperature and nutrient distribu- 
tions at the site are typical of open tropical seas making the site ideal 
for a prototype OTEC plant. 


47145 (CONF-770331—, pp IV.79-IV.99) Further evaluation of 
the oceanographic conditions found off Keahole Point, Hawaii, and the 
environmental impact of nearshore ocean thermal energy conversion 
plants on subtropical Hawaiian waters. Bathen, K.H. (Univ. of 
Hawaii, Honolulu). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

This work was performed as a five-month state funded exten- 
sion to a previous 15-month NSF/RANN sponsored research proj- 
ect concerning the application of ocean thermal energy conversion 
in subtropical Hawaiian waters. Specifically, further definition of 
existing oceanographic conditions off Keahole Point (19°45'N, 
156°04'W) and the environmental impact potentially resulting from 
conducting nearshore tests for both a 100 and 240 megawatt OTEC 
floating power plant off the Point are discussed. Environmental 
analyses are reported for the case of a 100 MW and a 240 MW 
nearshore floating power plant located 2 km off Keahole Point. Both 
summer and winter conditions were considered. The intent was to 
evaluate just the approximate scale of impact for each case. Based on 
the temperature and discharge rate of cold water from the OTEC 
plant, and the local meteorological and oceanographic data, esti- 
mates were made of changes in surface heat exchange, alteration in 
heat content of the mixed layer, and rates of spreading of the 
discharged work. Work was completed using the surface heat ex- 
change equations, and the two-dimensional heat conservation equa- 
tion. Given then an estimate of the plume outfall characteristics and 
local biological data, the degree of nutrient addition and the extent 
of possible biostimulation were estimated. 
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47146 (CONF-770331—, pp V.3-V.10) Dynamic response of 
moored bodies to wave motion. Garrison, C.J. (Naval Postgraduate 
School, Monterey, CA). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The analytic procedures are reviewed for calculation of the 
hydrodynamic Coefficients and the dynamic response of large dis- 
placement floating bodies in waves. The hydrodynamic analysis is 
based on the source distribution, or Green’s function, technique. The 
excitation forces and moments as well as added mass and damping 
coefficients are used together with the equations of motion to 
compute the dynamic response of the body to regular waves. 


47147 (CONF-770331—, pp V.11-V.22) Some factors affecting 
the selection of OTEC plant platform/cold water pipe designs. Barr, 
R.A.; Chang, P.Y. (Hydronautics, Inc., Laurel, MD). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

Factors having an important influence on the selection of 
platform and cold water pipe designs for OTEC plants are discussed. 
A number of platform types have and are being considered for 
OTEC use, ranging from a ship or barge form to a semi-submersible 
to a submarine. In selecting the best type of platform for a given 
OTEC plant design and operating site, attention must be paid to 
these factors and to the interactions between the platform and cold 
water pipe. 


47148 (CONF-770331—, pp V.23-V.39) Hydrodynamic loads on 
the cold water pipe. Hove, D.T.; Shih, W.C.L. (Science Applications, 
Inc., El Segundo, CA). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

Ocean current and/or plant motion crossflows induce time 
dependent hydrod ic loads on the cold water pipe. Initial esti- 
mates of lift, drag and Strouhal shedding frequency have been made 
based on a literature review for smooth and rough cylinders for the 
Reynolds number range of 10° to 107. An experimental program is 
underway to verify the design loads. Preliminary experiments were 
conducted at the CalTech Ten Foot Wind Tunnel, and a final 
experimental verification program will be conducted in the NASA 
Twelve Foot Pressure Tunnel during August 1977. An analytical 
technique is being developed to determine the validity of extending 
lower Reynolds number data to higher Reynolds numbers by model- 
ing the influence of roughness on cylinder boundary layer flows. 


47149 (CONF-770331—, pp V.40-V.48) Cold water transport, 
cold water pipe, and deep water mooring line analysis: a parametric 
approach. Little, T.E. (Westinghouse Electric Corp., Annapolis). Jul 
1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The successful implementation of the ocean thermal power 
plant is dependent upon the technical and economic feasibility of 
transporting large volumes of cold water from sea depths of 500 
meters or more, through suitable ducting to the power plant con- 
densers. In addition, plant/platform station a must be pro- 
vided by a mooring arrangement and/or by use of dynamic position- 
ing. Highlights of the analysis and evaluation of the cold water 
transport, cold water pipe, and deep water mooring lines are pro- 
vided with a view toward judging the impact of these subsystems on 
the overall OTEC plant/platform concept and to provide an esti- 
mate of material and construction cost. Selected parameters, issues, 
and evaluation criteria are used to assess the merits of candidate 
subsystems over a range of plant size from 100 MWe to 1000 MWe 
net output power. 


47150 (CONF-770331—, pp V.49-V.55) Anchor systems. 
Valent, P.J.; Atturio, J.M. (Naval Construction Battalion Center, 
Port Hueneme, CA). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The Ocean Thermal Energy Conversion (OTEC) power 
plants will impose lateral loads from 5 to 100 MN (1 x 10® to 23 x 108 
Ib), on its anchor systems, depending on the particular site environ- 
ment. Anchor systems are compared to identify those best suited to 
scaling up to the sizes required by OTEC. Deadweight anchors with 
base shear keys are identified as the best choice for the deep ocean 
environment. Pile anchors attached to a common frame (template) 
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are identified as a possible better anchor choice on hard (rock) 
seafloors and in high energy, shallow water areas typified by the 
Gulf Stream. Concepts for transporting and lowering the required 
dead-weight and pile anchor systems to the seafloor site are de- 
scribed and their limitations noted. The attractiveness—and techni- 
cal feasibility—of using a free-fall-emplaced deadweight anchor in- 
stallation is highlighted. 


47151 (CONF-770331—, pp V.56-V.69) Screens for the OTEC 
plants. Nath, J.H.; Ambler, J.W.; Hansen, R.M. (Oregon State Univ., 
Corvallis). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The work to date is described for the contract time period of 
15 September 1976 to 14 September 1977. An overview of screens 
for onshore plants is in progress while an overview of micronekton 
abundance has been completed. A tentative schematic design for a 
screening system for completely enclosed conduit flow is presented. 
In addition, a tentative proposed design for sampling micronekton in 
a manner similar to an OTEC plant is presented. It is concluded that 
possibly large volumes of micronekton will need to be filtered from 
the warm and cold water flows at times in order to protect the heat 
exchangers and other items. Most of the screened fish will die and 
will need to be disposed of in such a manner so as to not attract large 
numbers of predators. 


47152 (CONF-770331—, pp V.70-V.78) Concrete OTEC struc- 
tures: fabrication methods. Haynes, H.H.; Rail, R.D. (Naval Con- 
struction Battalion Center, Port Hueneme, CA). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

Fabrication methods using cast-in-place and precast concrete 
techniques for large floating structures are discussed. OTEC struc- 
tures of various configurations and sizes up to 500,000 tons or larger 
can be constructed in Puget Sound, Washington. At other potential 
U.S. construction sites, with water limitations of 35 to 45 feet, 
OTEC structures of about 150,000 tons (about 100 MWe power 
plant size) can be built of concrete using existing facilities. Tech- 
niques for reducing the draft of structures during construction and 
towout, such as temporary buoyancy and the use of lightweight 
concrete, are also discussed. 


47153 (CONF-770331—, pp VI.3-VI.14) Compact heat exchang- 
ers for sea thermal power plants. Anderson, J.H.; Anderson, J.H. Jr. 
(Sea Solar Power, Inc., York, PA). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

It has, for a long time, been recognized that the key element 
affecting the economic feasibility of ocean thermal! power is the cost 
of the heat exchangers. Because of the huge potential of the sea as a 
viable source of energy, no avenue should be left unexplored in the 
search for heat exchangers that are optimally suited to this applica- 
tion. This search should include, in addition to conventionally used 
exchangers, innovative designs such as those of plate and fin con- 
struction. The applicability and possibilities for using compact plate- 
fin exchangers is examined with emphasis on practicality of manufac- 
ture, cost effectiveness, heat transfer capability, and adaptability for 
use in the ocean environment. 


47154 (CONF-770331—, pp VI.41-VI.54) Enhanced single-phase 
heat transfer for OTEC systems. Bergles, A.E.; Jensen, M.K. (lowa 
State Univ., Ames). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

An initial study directed toward assessing the potential for 
heat transfer enhancement of the sea water, or single-phase side, of 
Ocean Thermal Energy Conversion (OTEC) heat exchangers is 
reported. Of primary interest in large-scale heat exchange equipment 
are a number of “passive’’ enhancement techniques which do not 
require external power to generate and sustain the improvement. 
These techniques are: rough surfaces, extended surfaces, displaced 
enhancement devices, and swirl flow devices. The world literature 
was surveyed to locate representative data for these techniques. Heat 
transfer and friction factor data are presented for various techniques 
and subgroups of techniques. The enhancement data are screened 
using a performance evaluation criterion which represents a measure 
of the reduction in heat transfer surface area with enhancement, 
subject to the constraints of constant heat duty and fluid pumping 
power. Rough tubes (particularly those with repeated-ribs or spiral 
protuberances), internally finned tubes, and tubes with twisted-tape 
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inserts are shown to be the most effective. Using the best configura- 
tions of these techniques, it is possible to reduce the required heat 
exchanger surface area by 30%. 


47155 (CONF-770331—, pp VI.71-V1.92) Enhanced perform- 
ance heat exchangers. Czikk, A.M.; Fricke, H.D.; Ganic, E.N. 
(Union Carbide Corp., Tonawanda, NY). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

This program involves development of enhanced perform- 
ance shell and tube evaporators and condensers for the OTEC 
application, using proprietary heat transfer enhancement devices. 
The work includes: analytical development of thermal and fluid flow 
models for sprayed bundle and flooded bundle evaporators; experi- 
mental determination of the heat transfer and fluid flow factors 
necessary for the evaporator models; designing, building and testing 
three pilot scale heat exchangers, comprising a sprayed bundle 
evaporator, a flooded bundle evaporator, and a horizontal tube 
condenser. 


47156 (CONF-770331—, pp VI.93-VI.104) Heat transfer en- 
hancement for evaporators. Sabin, C.M.; Poppendiek, H.F. (Geosci- 
ence Ltd., Solana Beach, CA). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The enhancement of heat transfer conductances of water 
flowing through round tubes and ammonia boiling over horizontal 
submerged tubes has been studied previously. A study of ammonia 
film evaporation, has been added to the program. The ammonia 
boiling work has been directed toward the identification of tube 
surface modifications which, in addition to high heat transfer con- 
ductance, exhibit nucleation at very low temperature difference and 
uniform long term behavior. Several surfaces which satisfy these 
criteria have been found. The performance of one particular surface 
modification, consisting of two layers of woven screen, is described. 
The water heat transfer conductance enhancement work has been 
undertaken on two different concepts. Both utilize only the tube wall 
itself for heat transfer surface, so that the effects of modifications are 
hydrodynamic. In one concept, inserts modify the flow adjacent to 
the tube wall to increase radial transport by relatively large scale 
motions. In the other concept, the laminar sublayer adjacent to the 
tube wall is disturbed by surface treatment. For higher Prandtl 
modulus fluids, such as water, in Reynolds modulus ranges of 
interest to OTEC, the reduction of the thermal resistance in the 
laminar sublayer can be significant if this layer is partially destroyed. 
One such surface modification, consisting of thin annular rings, is 
described together with its performance. The potential impact of 
enhancement techniques is described. It is shown that under some 
circumstances, significant heat transfer area reductions result from 
application of these techniques. 


47157 (CONF-770331—, pp VI.105-VI.109) Comments on sea 
water side enhancement for OTEC heat exchangers. Owens, W.L. 
(Lockheed Missiles and Space Co., Sunnyvale, CA). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

An attempt was made to evaluate the efficacy of tube side 
enhancement in a manner that incorporates the pumping power 
penalty for an optimized OTEC plant. Two cases were considered: 
one case assumes enhancement of the sea water side only; the other 
considers both shell and tube side enhancement. (MHR) 


47158 (CONF-770331—, pp VI.111-V1I.123) Experiments on and 
design of low-cost aluminum heat exchangers for OTEC plant ships. 
Dugger, G.L.; Olsen, H.L.; Pandolfini, P.P.; Avery, W.H. (Johns 
Hopkins Univ., Laurel, MD). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

Successful commercial implementation of ocean thermal 
energy conversion (OTEC) plant-ships will require achievement of a 
capital cost competitive with land-based plants. The most expensive 
components of an OTEC system are the evaporators (heated by 
warm surface water), the condensers (cooled by water from 700 to 
1000 m depth), and the floating ocean platform. To minimize these 
costs, simple two-phase-flow heat exchangers made of large-diame- 
ter aluminum tubes (ammonia inside, sea water outside) have been 
designed for integration with a simple, barge-type, reinforced con- 
crete hull. Each 2.5-MW/sub e/ (net) evaporator or condenser 
module has 259, 76-mm (3-in.)-O.D. tubes approximately 730 ft long, 
folded to 27 horizontal passes each; 7 of these tubes are “nested” in a 
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vertical plane in each of 37 “elements.” The method of analysis and a 
—— for assembling these modules are presented. The estimated 
costs for the sixth and subsequent 500-MW/sub e/ (net) commercial 
ace are $19/m? ($1.77/ft?) for the heat exchangers and $573/ 

W/sub e/ of net onboard power for the OTEC plant-ship. Experi- 
ments have been conducted with an ammonia flow loop containing a 
77-mm (3.02-in.)-O.D. x 6-m (20-ft)-long aluminum tube simulating 
one pass in an evaporator. Inlet quality (mass percent vapor) was 
varied from 0 to 20% by means of a digitally modularized, steam- 
jacketed preheater. The test section was heated externally by electric 
tape. Some flow stratification occurred as expected at these low 
qualities, but the internal (ammonia-side), two-phase heat transfer 
coefficients were in agreement with the Chaddock-Brunemann cor- 
relation. 


47159 (CONF-770331—, pp VI.124-VI.137) Design and produci- 
bility study of heat exchangers for ocean thermal energy conversion 
systems. Manikowski, A.F.; Pfluger, A.R. (Loskheed Missiles and 
Space Co., Sunnyvale, CA). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The design and producibility of shell and tube heat exchang- 
ers for use in ocean thermal gradient power plants is discussed. The 
results of an ERDA-sponsored 4-month preliminary design and 
manufacturing study of heat exchangers for this application are 
reviewed. Both titanium-tubed and aluminum-tubed designs were 
investigated. Pressure vessel concepts evaluated included monoco- 
que cylinders and spheres, and ring-stiffened cylinders fabricated 
with aluminum, steel, and concrete. A manufacturing study was 
carried out in parallel with the design study to ensure that a 
producible design concept was evolved, and to provide a basis for 
making preliminary cost estimates of the heat exchangers. The study 
indicates that OTEC is economically attractive when the marine 
alloys of aluminum are selected as the material of construction for 
the heat exchangers, and when mass production techniques are 
employed in the manufacture of the heat exchangers. Estimates of 
the costs of aluminum heat exchangers manufactured on a produc- 
tion line basis with appropriate investment in jigs tooling and auto- 
matic welding equipment were also made. The critical development 
aspects of the OTEC shell and tube heat exchangers was found to be 
the tube-to-tubesheet joint. It is imperative that this joint be sound 
and reliable from a leakage standpoint. Neither leakage of ammonia 
working fluid from the system, nor leakage of sea water into the 
system, can be tolerated. The results of an exploratory development 
program carried out during the study indicate that explosive welding 
or magnetic forming in conjunction with conventional welding or 
elastomeric seals are feasible for joining aluminum tubing to the 
tubesheets. 


47160 (CONF-770331—, pp VII.11-VII.14) Ultra clean heat 
exchangers: a critical OTEC requirement. Conn, A.F.; Rice, M.S.; 
Hagel, D. (Hydronautics, Inc., Laurel, MD). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

Cleanliness of the heat exchanger tube, so as to maintain large 
heat transfer coefficients, has been identified as one of the critical 
requirements for successful operation of an OTEC power plant due 
to the already very low thermal efficiency which is projected for 
this concept. It has been estimated that it may be necessary to keep 
the microfouling layer (slime and other deposits) on the seawater 
side of the tubes down to a thickness of only 0.001 in. (25). The 
objective of this study is to provide a catalog of methods now used 
to maintain the cleanliness of conventional heat exchangers, either 


by preventing or removing fouling, and to critically assess the 
applicability of each method for OTEC. Preliminary results and 
conclusions from this on-going study are presented. 


47161 (CONF-770331—, pp VII.15-VII.23) Studies of biofoul- 
ing in ocean thermal energy conversion plants. Fetkovich, J.G. (Car- 
negie-Mellon Univ., Pittsburgh); Grannemann, G.N.; Mahalingam, 
L.M.; Meier, D.L.; Munchmeyer, F.C. Jul 1977. 
From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977) 
In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 
Thermal Energy Conversion (OTEC) plants will re- 
uire large heat exchangers carrying immense quantities of seawater. 
e inevitable biofouling of the heat transfer surfaces will rapidly 
reduce the efficiency of such plants below acceptable levels unless 
suitable measures are taken. A group at Carnegie-Mellon University, 
in collaboration with one at the University of Hawaii, has begun a 
study, in the waters off Keahole Point, on the Big Island of Hawaii, 
of the problem of biofouling in simulated heat exchanger tubes under 
OTEC conditions. One series of experiments was conducted with 
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the apparatus mounted on a moored boat in the interval July- 
September 1976. In these experiments, water was pumped up to the 
apparatus from a depth of 20 feet. The tube was 1” ID aluminum, 8'/ 
2 feet long. Studies were conducted at nominal flow velocities of 3 
and 6 feet per second. At present a second series of experiments is 
under way. In these, the apparatus is mounted on a submarine buoy 
at a depth of about 50 feet. Three experiments are in progress. Two 
of these nominally duplicate the conditions described above. In the 
third, a similar titanium tube is being used at a velocity of about 6 
feet per second. The apparatus and methods being used are described 
and the conditions of the experiments are discussed in detail. The 
results of the analysis of the first series of experiments are also 
presented and discussed. All available preliminary results from the 
second series are also presented. 


47162 (CONF-770331—, pp VII.24-VII.25) Primary biofouling 
films and OTEC heat exchangers. Haderlie, E.C. (Naval Postgradu- 
ate School, Monterey, CA). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

It has been recognized for some time that the development of 
thin biological films produced through the activities of marine 
microorganisms could reduce the efficiency of heat exchangers 
proposed for closed-cycle OTEC power plants. Yet the published 
and unpublished literature dealing with marine microbial films has 
been so widely scattered that it been difficult for design engi- 
neers to review what is known and what is not known at the present 
time regarding the nature of these films. A report has been prepared 
for ERDA which surveys all the pertinent literature, brings together 
an extensive bibliography, and points out areas where further re- 
search is needed to give possible answers to a number of critical 
questions. 


47163 (CONF-770331—, pp VII.26-VII.32) Cataloging of ocean- 
ographic parameters of interest to biofouling and corrosion. Craig, 
H.L. Jr.; Munier, R.S.C. (Univ. of Miami, FL). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

One of the deciding factors in site selection could be the 
potential for either fouling or corrosion of the heat exchanger 
surfaces which would lower the efficiency past the point of econom- 
ic viability. The assembly of the available data is described. Five 
potential sites were selected for study based on proximity to the 
United States (including territories), the available AT over the water 
column, and the bathymetry. They are: Eastern Gulf of Mexico, 
Hawaii/Oahu, Guam, Straits of Florida, and Puerto Rico/Virgin 
Islands. Twelve parameters were chosen for study because of their 
potential impact on heat exchanger corrosion and biofouling. These 
were divided among three categories: physical: temperature profile, 
salinity, surface currents, current profile, and turbidity; chemical: 
pH, dissolved oxygen, trace metals, dissolved CO2, and E/sub H/; 
and biological: nutrients and microbial cell count. The primary 
source of this information is the RSMAS Marine Library. The 
National Oceanic and Atmospheric Administration (NOAA) Envi- 
ronmental Data Index and the Oceanic and Atmospheric Scientific 
Information System (ENDEX/OASIS) were used to provide ab- 
stracts and data. Using Marsden square grid locators and appropriate 
keywords, searches were made of both services. The citations were 
assessed, original documents obtained and reviewed, along with the 
data. A source book is in preparation incorporating the reviewed 
data, the bibliography from which it has been obtained, and sections 
containing recommendations on further work to fill gaps that were 
found. Site descriptions, parameter definition, a glossary, keywords, 
and sources are included. 


47164 (CONF-770331—, pp VII.34-VII.36) Corrosion and bio- 
fouling on an ocean thermal energy conversion power plant. What are 
the questions. Castelli, V.J. (Taylor Naval Ship R and D Center, 
Annapolis). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

Of the large number of problems which confront economical 
Ocean Thermal Energy Conversion (OTEC) plant construction and 
operation, both biofouling and corrosion are major items. Present 
antifouling coating systems are limited to a maximum three-year 
service life in temperate waters, and less in tropical waters. Howev- 
er, experience in fouling control systems for conventional power 
plants may be applicable in certain parts of the OTEC plant. In 
addition, some recent major advances in the long-term control of 
biofouling through coatings which have been sponsored by the 
Navy are in the development and testing phases. On the other hand, 
the development of long-term corrosion control systems has been 
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more actively pursued for many years and successful solutions on 
previous applications can be transferred directly to OTEC Power 
Plants. Most problems in the area are expected to be associated with 
scale-up. Areas requiring accelerated short-term development and 
particular systems currently under advanced development will both 
be identiied. 


47165 (CONF-770331—, pp VII.37-VII.40) Application of alu- 
minum alloys. Bonewitz, R.A. (Alcoa Technical Center, Alcoa 
Center, PA). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The application of aluminum alloys to ocean thermal energy 
conversion (OTEC) depends on establishing their performance in 
both surface and deep sea water. A search of the existing literature 
and unpublished data on the corrosion performance of aluminum 
alloys in sea water is being conducted and quantitative data are being 
computer cataloged. Analysis of this data will establish relative alloy 
performance, effects of various exposure conditions on performance, 
and areas where additional information is required. 


47166 (CONF-770331—, pp VII.41-VII.45) Corrosion fatigue of 
5086-H34 aluminum in sea water. Flodder, S.P.; Hartt, W.H. (Florida 
Atlantic Univ., Boca Raton). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

Failure due to fatigue is often a significant problem in struc- 
tural marine applications involving cyclic or time variable stresses. 
In OTEC heat exchangers fatigue and corrosion fatigue of materials 
may well result from vibratory motion of the sea water and working 
fluid as these flow past or through metal components of the system. 
If the phenomenon of corrosion fatigue is not properly integrated 
into the materials selection and engineering design aspect of OTEC 
system development, then unexpected, premature failure of impor- 
tant components could result. Aluminum alloys are prime candidates 
for the material of construction of OTEC heat exchange systems. 
While the corrosion properties of the 5xxx (aluminum-magnesium) 
alloys in sea water have been studied in some detail, the same is not 
true with regard to corrosion fatigue. Particularly lacking are corro- 
sion fatigue data for aluminum alloys where (a) the tests were 
performed in actual flowing sea water and (b) where tests extended 
to the high cycle range. It was with these data gaps in mind that the 
present experiments were undertaken. The present research involved 
corrosion fatigue crack growth rate determination for 0.500 inch 
thick, symmetrical center cracked plate specimens of 5086-H34 
aluminum in both air and sea water. Limited experiments employing 
cathodic protection were also conducted. The data is presented as 
plots of crack growth rate as a function of stress intensity. Ranges of 
stress intensity where corrosion is most detrimental with regard to 
fatigue crack growth rate and where cathodic protection is most 
advantageous are made apparent. Importance of the experimental 
results with regard to OTEC systems is discussed. 


47167 (CONF-770331—, pp VII. 46-VII. 53) Compatibility stud- 
ies for the ammonia—tit seawater system as related to ocean 
thermal energy conversion. Saaski, E.W.; Owzarski, P.C. (Sigma 
Research, Inc., Richland, WA). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The objective of this project is to determine if titanium is 
susceptible to stress corrosion cracking (SCC) in ammonia-seawater 
environments. The scope involves slow tensile strain experiments 
until failure of titanium rods in pure liquid ammonia, ammonia-water 
(0.025-1.0%) and ammonia-seawater (0.025-1%) mixtures. Results 
will be quantified by percent elongation and area reduction at 
failure, galvanic voltage versus elongation and by microscopic anal- 
ysis of SCC crack growth. Preliminary rapid strain experiments 
showed that the Ti specimens became highly anodic before failure 
and that —— occurred slowly, but at a somewhat faster rate 
in liquid ammonia-1'/2% seawater than in anhydrous ammonia. 
Small amounts of gas appeared on the Ti specimen under strain in 
anhydrous ammonia. White precipitate appeared in liquid ammonia 
(0.27-5%)-seawater mixtures and in seawater (1-5%)-ammonia mix- 
tures. The nature and possible role in fouling and corrosion of these 
precipitates is addressed. 


47168 (CONF-770331—, pp VII.54-VII.55) Design factors influ- 
encing biofouling and corrosion of ocean thermal energy conversion 
heat exchangers. Jenkins, J.F. (Naval Construction Battalion Center, 
Port Hueneme, CA). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 
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In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The ability to obtain and maintain high levels of heat transfer 
efficiency is a major factor in the technical and economic feasibility 
of Ocean Thermal Energy Conversion (OTEC) power piants. A 
major factor in the efficiency of heat transfer through a material is 
the presence of surface films of low thermal conductivity. Nearly all 
materials will, when exposed to the ocean environment, quickly 
become covered with either a biological slime film, a corrosion 
product film, or both. These initial films may be of sufficient thick- 
ness to severely limit the feasibility of OTEC plants. Also, if allowed 
to follow their natural course, these films will become thicker with 
time and further inhibit heat transfer. While the nature of the metal 
surface has a primary influence on the formation of both biological 
and corrosion films other factors may also influence film formation. 
As the number of practical heat exchanger materials is limited by 
other factors to materials which are not inherently resistant to film 
formation, the inhibition of film formation must be accomplished by 
manipulation of those other factors. The factors which can be 
manipulated to inhibit film formation fall into two broad categories: 
Mechanical and Environmental. Mechanical factors include the ge- 
ometry, orientation, layout, surface finish and location of the heat 
exchangers. Environmental factors include the chemical characteris- 
tics of the seawater, its velocity, flow regime, temperature and 
pressure. The possible effects of these factors on biological and 
corrosion film formation on OTEC heat exchangers are discussed. 


47169 (CONF-770331—, pp VII.56-VII.60) Hydrodynamic con- 
trol of biofouling in OTEC heat exchangers. Tennant, J.S.; Wood, 
M.A. (Florida Atlantic Univ., Boca Raton). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

An effort to determine the relationship between hydrodyna- 
mic boundary layer parameters and biofouling is described. Wall 
shear stress is shown to be an important parameter and its relation- 
ship to biofouling is examined in detail. Seawater flow parallel to a 
flat plate with a laminar boundary layer is used to insure that 
experimental conditions exist in which a known wall shear stress 
distribution has been established. The tests were conducted in a 
submerged water tunnel attached to a dock at Virginia Key in 
Miami, Florida. The results of the experiments clearly indicate a 
limiting value of wall shear stress exists, which effectively inhibits 
attachment of the macrofouler under study, the acorn barnacle 
(Balanus spp.). Reported growth rates from other studies are pre- 
sented to substantiate these results. Recommendations for additional 
hydrodynamic investigations in dealing with biofouling are made. 


47170 (CONF-770331—, pp VII.61-VII.63) Automatic tube 
cleaning system: brush and cage principle. Nuebel, E.D. (American 
Man Corp., New York). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The M.A.N. System uses flow reversal to move brushes 
which are permanently installed in each tube. Flow reversal is very 
quick and heat exchangers are cleaned one section at a time, so 
influence on load factor is negligible. The M.A.N. brush and basket 
system guarantees that each tube is cleaned on every cycle. It offers 
an effective and simple solution to the fouling problem. The M.A.N. 
System is completely automatic and requires no supporting equip- 
ment. 


47171 (CONF-770331—, pp VII.64-VII.78) Increasing heat ex- 
changer efficiency through continuous mechanical tube maintenance. 
Kern, W.I. (Amertap Corp., Mineola, NY). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The application of continuous mechanical tube cleaning 
through the recirculation of sponge rubber cleaning balls has been 
well established for large power plant condensers. In these power 
plant installations the economics of the mechanical tube cleaning 
equipment have been easily justified on the basis of improved per- 
formance and efficiency. The technique of mechanical tube cleaning 
has been applied to several process industry condensers and heat 
exchangers and the results have been similar to the power plant 
experience, i.¢., significant increases in the efficiency of heat transfer, 


and corresponding decreases in energy consumption and mainte- 
nance costs. 


47172 (CONF-770331—, pp VIII.3-VIII.11) Potential of open 
cycle OTEC: a general survey. Watt, A.D.; Mathews, F.S.; 
Hathaway, R.E. (Colorado School of Mines, Golden). Jul 1977. 
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From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The basic concept of converting the ocean thermal energy to 
mechanical power is straightforward. However, when one attempts 
a detailed system design, a number of complex problems are encoun- 
tered. With OTEC plants, certain scale factors are involved which 
dictate the building of large size plants for efficient operation. To 
gain an understanding of the problems involved, a barometric type 
open cycle plant is examined. It consists of three principal parts: a 
warm water loop, a turbogenerator, and a cold water loop. The low 
AT available leads to a low cycle efficiency, 3% or less. Hence, very 
large flow rates in both water loops are required. An examination of 
the pumping power versus head loss soon reveals the need of placing 
both evaporator and condenser close to the barometric level. An 
important aspect of the open cycle is the amount of dissolved gases 
released in the evaporator and the effect of these gases on condenser 
performance. To maintain a high cycle efficiency, the condenser 
temperature must be kept low. This results in a very high specific 
volume for the steam and a large exit annulus area for the turbine. In 
spite of the component sizes, a preliminary examination of potential 
costs indicates that a cost effective open cycle OTEC may be 
possible. 


47173 (CONF-770331—, pp VIII.12-VIII.17) Sea thermal power 
cycles. Van Hemelryck, L. (Univ. of Texas Marine Science Inst., 
Port Aransas). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The limit of available energy per unit of “processed” seawater 
is established for a sea thermal power plant. Using the amount of 
power generated for a given deepsea water flow as a criterion, 
methods to approach the theoretical limit are examined. 


47174 (CONF-770331—, pp VIII.18-VIII.26) Steam lift cycle at 
very low mist densities. Beck, E.J. (Design Services, Ventura, CA). 
Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The proposed development of the steam driven version of the 
air lift pump presents some opportunities and some problems. The 
Opportunities lie in simplicity and low cost. The problems as now 
understood result from the large steam volume when seawater is 
evaporated at, say, 27°C, the very low pressure difference available 
below the saturated pressure (0.03564 bar) and a reasonable condens- 
ing pressure of perhaps 0.02337 bar at 22°C. Nevertheless, the 
particular mode of operation using a very small part of the warm 
water heat to elevate a greater mass of water promises to allow the 
development of large systems with moderate cost. The nature of the 
air lift pump, the modification to make a steam lift pump, and the 
major modification to make a steam lift pump operating at low 
pressure are discussed. In the lower section of the pump stable 
bubbles are formed but with decreasing pressure and the flashing of 
additional steam the bubble will burst and the major pumping action 
will be dependent on successfully carrying these small drops of 
seawater to a useful hydraulic height. The power required for 
providing the necessary condensing is discussed as well as the 
opportunity for eliminating air released in the nucleating and boiling 
processes by the use of a Taylor air compressor. 


47175 (CONF-770331—, pp VIII.27-VIII.30) Foam OTEC 
system: a proposed alternative to the closed cycle OTEC system. 
Zener, C. (Carnegie-Mellon Univ., Pittsburgh). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The many potential advantages of the Foam OTEC System 
over the standard Closed Cycle OTEC System are discussed. These 
advantages include the absence of heat exchangers, the replacement 
of gas turbines by high head (over 600 ft) hydraulic turbines, the 
automatic elimination of the recirculation problem, more than 5 
times greater power output per unit warm water intake, and hence 5 
times greater power output per unit warm water intake, and hence 5 
times greater power generated along the Louisiana Coast. The 
physical principles of foam, as well as of the foam system, are 
discussed in detail. 

47176 (CONF-770331—, pp VIII.31-VIII.36) Preliminary anal- 
ysis of the effects of sea water leakage on the performance of the 

cycle. Hafezzadah, H.; Johnson, D.W.; Starling, K.E. 
(Univ. of Oklahoma, Norman). Jul 1977. 
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From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

A preliminary investigation was made into the effects of 
water contamination on an OTEC power plant utilizing ammonia as 
the working fluid. Both power cycles with and without recycle 
around the evaporator were studied. An optimized ammonia cycle 
plant was used as the basis for the study. The thermodynamic effects 
of increasing the water concentration were analyzed by utilizing the 
Han-Starling Generalized Correlation with appropriate parameters 
for ammonia-water mixtures. The results of this analysis placed 
upper limit bounds on the thermodynamically permissible amounts 
of water contamination. The actual power cycle degradation was 
studied using the OTEC simulator developed at the University of 
Oklahoma. In each case, it was assumed that an actual OTEC- 
ammonia plant was operating at an offshore location when the water 
contamination started. Thus, the major items of equipment, such as 
evaporator, condenser, turbine, cycle pump, hot and cold water 
pumps and cold water pipe were fixed. The preliminary results 
showed that a small amount of water could be tolerated without 
serious degradation in cycle performance. The amount of water 
which could be tolerated increased as the recycle ratio around the 
evaporator increased. Work is continuing in this area with three 
objectives: (1) further definition of the range of water concentrations 
which can be tolerated in OTEC plants, (2) optimization of an 
OTEC cycle with a water concentration attainable with available 
ammonia-water cleanup equipment, and (3) investigation of the 
effect of water concentrations on heat transfer in OTEC evaporators 
and condensers. 


47177 (CONF-770331—, pp VIII.37-VIII.41) Mist flow OTEC 
plant. Ridgway, S.L. (R and D Associates, Marina del Rey, CA). Jul 
1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The Mist Flow OTEC Plant uses the steam evaporated from 
a spray of very fine warm water droplets to lift these droplets to 
substantial heights. The used steam is condensed at the end of the lift 
by a cold water spray. Gravitational potential energy is removed 
from the warm water in a conventional hydraulic turbine to provide 
the desired power output. The large evacuated duct in which the 
upward mist flow takes place is the major ($360/kW) cost element of 
the system. 


47178 (CONF-780408—2) Experimental study of ammonia con- 
densation on vertical fluted tubes. Combs, S.K. (Oak Ridge National 
Lab., Tenn. (USA)). 1978. Contract W-7405-ENG-26. 32p. Dep. 
NTIS, PC A03/MF AOl1. 

From Southeastern seminar on thermal sciences; Raleigh, 
NC, USA (6 Apr 1978). 

Experiments were run to determine heat transfer performance 
of single vertical tubes with ammonia condensing on the outside. 
The four test tubes (aluminum) were of 1-in. nominal diameter and 4- 
ft length with O (smooth), 24, 48, and 60 external flutes. The 
condensing heat transfer coefficients are reported as composite coef- 
ficients that include the resistance of both the condensing side and 
the tube wall. The composite condensing coefficients ranged from 
720 to 9600 Btu/hr x ft? x °F over a heat flux range of 1600 to 16,000 
Btu/hr x ft?. All parameters were based on total condensing surface 
area. The data show that, for a given heat flux, a fluted tube can 
increase condensing coefficients up to 7.2 times smooth tube values. 
Corresponding condensing temperature differences (composite) 
ranged from 0.3 to 23°F in the experiments; and the data show that, 
for a given condensing temperature difference, a fluted tube can 
accommodate heat loads up to 5.4 times the smooth tube values. 
Conversely, for a given heat load, a smooth tube requires condensing 
temperature differences up to 9.7 times the fluted tube values. 


47179 (COO—2909-3) Ocean thermal energy conversion plants: 
experimental and analytical study of mixing and recirculation. Jirka, 
G.H.; Johnson, R.P.; Fry, D.J.; Harleman, D.R.F. (Massachusetts 
Inst. of Tech., Cambridge (USA). Ralph M. Parsons Lab. for Water 
Resources and Hydrodynamics). Sep 1977. Contract EY-76-S-02- 
2909. 271p. (OSP—83746; R—77-38). Dep. NTIS, PC A12/MF AOI. 

Ocean thermal energy conversion (OTEC) is a method of 
generating power using the vertical temperature gradient of the 
tropical ocean as an energy source. Experimental and analytical 
studies have been carried out to determine the characteristics of the 
temperature and velocity fields induced in the surrounding ocean by 
the operation of an OTEC plant. The condition of recirculation, i.e., 
the re-entering of mixed discharge water back into the plant intake, 
was of particular interest because of its adverse effect on plant 
efficiency. The studies were directed at the mixed discharge con- 
cept, in which the evaporator and condenser water flows are ex- 
hausted jointly at the approximate level of the ambient ocean ther- 
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mocline. The OTEC plant was of the symmetric spar-buoy type with 
radial or separate discharge configurations. A distinctly stratified 
ocean with uniform, ambient current velocity was assumed. The 
following conclusions are obtained: The recirculation potential of an 
OTEC plant in a stagnant ocean is determined by the interaction of 
the jet discharge zone and a double sink return flow (one sink being 
the evaporator intake, the other the jet entrainment). This process 
occurs in the near-field of an OTEC plant up to a distance of about 
three times the ocean mixed layer depth. The stratified internal flow 
beyond this zone has little effect on recirculation, as have small 
ocean current velocities (up to 0.10 m/s prototype). Conditions 
which are conducive to recirculation are characterized by high 
discharge velocities and large plant flow rates. A design formula is 
proposed which determines whether recirculation would occur or 
not as a function of plant design and ocean conditions. On the basis 
of these results, it can be concluded that a 100 MW OTEC plant 
with the mixed discharge mode can operate at a typical candidate 
ocean site without incurring any discharge recirculation. 


47180 (COO—4041-7) Degradation of heat transfer rates due to 
biofouling and corrosion at Keahole Point, Hawaii. Fetkovich, J.G.; 
Grannemann, G.N.; Mahalingam, L.M.; Meier, D.L.; Munchmeyer, 
F.C. (Carnegie-Mellon Univ., Pittsburgh, Pa. (USA). Dept. of Phys- 
ics; Hawaii Univ., Honolulu (USA). Dept. of Mechanical Engineer- 
ing). 1977. Contract EY-76-S-02-4041. 28p. (CONF-771001—1). 
Dep. NTIS, PC A03/MF AOl1. 

From Conference on ocean thermal energy conversion-bio- 
fouling and corrosion problems; Seattle, WA, USA (10 Oct 1977). 

By using a method developed at CMU, the biofouling buildup 
associated with seawater flowing through a simulated OTEC heat 
exchanger tube was measured by monitoring heat transfer rates with 
a precision of 1% or better. Two series of experiments were carried 
out. In the first series seawater was pumped up to two simulated 
tubes (aluminum 6061-T6) which were mounted in protective hous- 
ings on board a research vessel moored off Keahole Point. In the 
second series three simulated tubes (aluminum 6061-T6 and titanium) 
in their housings were attached to a buoy which was submerged at a 
depth of 50 feet. Flow velocities of 3 ft/sec and 6 ft/sec were used. 
In addition, preliminary data on cleaning fouled tubes using M.A.N. 
brushes were obtained. 


47181 (COO—4071-1) Platform station keeping study: Ocean 
Thermal Energy Conversion Program. Final report. Davidson, H. Jr.; 
Little, T.E. (Westinghouse Electric Corp., Annapolis, Md. (USA). 
Oceanic Div.). Dec 1977. Contract EY-76-C-02-4071. 11lp. Dep. 
NTIS, PC A06/MF AO1. 

Station keeping considerations for the OTEC plant can have 
significant effect upon platform configuration and overall plant 
efficiency and cost. This study develops candidate configurations for 
dynamic positioning and mooring systems for the OTEC application, 
presenting parametric performance and cost data over a wide range 
of platform size and configuration and site environments. The data 
provide a general baseline, useful for OTEC system analysis, and 
generally applicable to future system configurations. 


47182 (PNL—2631) Uncertainty analysis routine for the Ocean 
Thermal Energy Conversion (OTEC) biofouling measurement device 
and data reduction procedure. Bird, S.P. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Mar 1978. Contract EY-76-C-06- 
1830. 86p. Dep. NTIS, PC A05/MF AO1. 

Biofouling and corrosion of heat exchanger surfaces in Ocean 
Thermal Energy Conversion (OTEC) systems may be controlling 
factors in the potential success of the OTEC concept. Very little is 
known about the nature and behavior of marine fouling films at sites 
potentially suitable for OTEC power plants. To facilitate the acquisi- 
tion of needed data, a biofouling measurement device developed by 
Professor J. G. Fetkovich and his associates at Carnegie-Mellon 
University (CMU) has been mass produced for use by several 
organizations in experiments at a variety of ocean sites. The CMU 
device is designed to detect small changes in thermal resistance 
associated with the formation of marine microfouling films. An 
account of the work performed at the Pacific Northwest Laboratory 
(PNL) to develop a computerized uncertainty analysis for estimating 
experimental uncertainties of results obtained with the CMU biofoul- 
ing measurement device and data reduction scheme is presented. The 
analysis program was written as a subroutine to the CMU data 
reduction code and provides an alternative to the CMU procedure 
for estimating experimental errors. The PNL code was used to 
analyze sample data sets taken at Keahole Point, Hawaii; St. Croix, 
the Virgin Islands; and at a site in the Gulf of Mexico. The 
uncertainties of the experimental results were found to vary consid- 
erably with the conditions under which the data were taken. For 
example, uncertainties of fouling factors (where fouling factor is 
defined as the thermal resistance of the biofouling layer) estimated 
from data taken on a submerged buoy at Keahole Point, Hawaii 
were found to be consistently within 0.00006 hr-ft?-°F/Btu, while 
corresponding values for data taken on a tugboat in the Gulf of 
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Mexico ranged up to 0.0010 hr-ft?-°F/Btu. Reasons for these differ- 
ences are discussed. 


47183 (TID—27948) OTEC thermal resource report for Florida 
East Coast. (Ocean Data Systems, Inc., Monterey, Calif. (USA)). 
Oct 1977. Contract EG-77-C-01-4028. 61p. Dep. NTIS, PC A04/MF 
AOl. 

Most probable monthly temperature profiles from surface to 
1500-meter depths were developed for eight one-degree latitude- 
longitude squares off the East Coast of Florida for Ocean Thermal 
Energy Conversion (OTEC) purposes. These fairly shallow ocean 
areas are characterized by large time and space variability of tem- 
perature at all depths. In particular, a temperature differential (AT) 
varies considerably annually and within any month. There may be 
smaller areas with consistent AT values, but they were not apparent 
from this analysis based on one-degree squares. An inventory sum- 
mary of the temperature observations available in the area, as well as 
overall bathymetric information are presented. The monthly tem- 
perature data are provided in tabular form and as plots of AT versus 
depth for each latitude-longitude square. All soundings and analyses 
are being delivered to the National Oceanographic Data Center 
(NODC) to be maintained in an OTEC file. A separate annex to this 
report contains detailed bathymetry, complete data inventories, loca- 
tor plots of all observations and results of intermediate analysis. 


SOLAR RADIATION UTILIZATION 


REFER ALSO TO CITATION(S) 47030 


47184 (CONF-761220—, pp 361-362) Solar heating and cooling 
perspective program of Turkey. Ultanir, M.O. (Univ. of Ankara). 
1976. 


From Solar cooling and heating forum; Miami Beach, FL, 
USA (13 Dec 1976). 

In Solar cooling and heating: a national forum. 

Turkey's energy demand, solar energy potential, current solar 
heating activities, and future projects are described briefly. (MHR) 


SPACE HEATING AND COOLING 
REFER ALSO TO CITATION(S) 47031, 47083, 47242 


47185 (CONF-761220—, pp 345-346) National solar heating and 
cooling R and D program. Morse, F.H. (Energy Research and Devel- 
opment Administration, Washington, DC). 1976. 

From Solar cooling and heating forum; Miami Beach, FL, 
USA (13 Dec 1976). 

In Solar cooling and heating: a national forum. 

The objectives of the ERDA heating and cooling research 
and development program are discussed briefly. The program plan is 
based on ten different approaches to the use of solar energy to meet 
the heating and cooling needs of buildings: two for service hot 
water, four for space heating, and four for space cooling. (MHR) 


47186 (CONF-761220—, pp 347-351) Second-law assessment of 
solar heating and cooling systems. Lay, J.E. (Michigan State Univ., 
East Lansing). 1976. 

From Solar cooling and heating forum; Miami Beach, FL, 
USA (13 Dec 1976). 

In Solar cooling and heating: a national forum. 

Of the figures of merit proposed, the one recommended here 
is the "second-law efficiency”. This is a measure of performance 
relative fo the optimal performance permitted by both the first and 
second laws of thermodynamics. Tables of first-law and second-law 
efficiencies, available work supply and demand, and second-law 
efficiency in the assessment of solar heating and cooling systems are 
presented. (MHR) 


47187 (CONF-761220—, pp 353-354) Solar powered heating and 
cooling system design for a large family residence. Mei, H.T.; Clavin, 
K.L. (Lamar Univ., Beaumont, TX). 1976. 

From Solar cooling and heating forum; Miami Beach, FL, 
USA (13 Dec 1976). 

In Solar cooling and heating: a national forum. 

The way a solar energy system was designed for a suburban 
house is shown, and also general guidelines are provided for home- 


owners who are interested in installing a solar unit in their homes. 
(MHR) 


47188 (CONF-761220—, pp 355-360) Solar heating/electric air 
conditioning storage system. Shelton, S.V. (Scientific-Atlanta, Inc., 
Atlanta). 1976. 

From Solar cooling and heating forum; Miami Beach, FL, 
USA (13 Dec 1976). 

In Solar cooling and heating: a national forum. 
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Studies showed the most economical solar heating and/or 
cooling system for the Atlanta, Georgia weather where the electric 
utility peak demands corresponding to the summer residential air 
conditioning peaks and a moderately high heating energy consump- 
tion, is a solar heating system integrated with an electric air condi- 
tioning storage system. The system, its components, operating 
modes, and cost are discussed. (MHR) 


47189 (CONF-761220—, pp 385-390) Solar energy powered do- 
mestic air conditioner for solar day operation. Romero, A.F.; Best, G. 
(Universidad Nacional Autonoma de Mexico). 1976. 

From Solar cooling and heating forum; Miami Beach, FL, 
USA (13 Dec 1976). 

In Solar cooling and heating: a national forum. 

The H2O-NHs3-H2 systems, that is, the Servel-Electrolux 
process, are studied as applied to air conditioning. The objective is 
to develop an inexpensive domestic air conditioning unit in which 
the only moving part is the air fan and which requires no manual or 
automatic operating procedures. The thermodynamic analysis and 
design of such a system is considered. The flow diagram of the 
system and operating conditions based on Mexicali, Mexico are 
shown. (MHR) 


47190 (CONF-761220—, pp 391-394) Stirling cycle solar cooling 
system. Pedroso, R.I. (American Industrial Systems, Inc., Miami, 
FL). 1976. 

From Solar cooling and heating forum; Miami Beach, FL, 
USA (13 Dec 1976). 

In Solar cooling and heating: a national forum. 

The Stirling cycle is considered for application to solar 
powered cooling systems. The typical performance for a small 
Stirling and an organic Rankine cycle engine is shown. The solar 
conversion efficiencies is shown. The solar conversion efficiencies 
are shown for a Stirling engine in combination with a Fresnel lens 
and a tracking concentrator. (MHR) 


47191 (CONF-761220—, pp 433-434) Life cycle cost analysis of 
solar system. McMordie, R.K.; Jensen, C.L.; Giellis, R.T. (Martin 
Marietta Corp., Denver). 1976. 

From Solar cooling and heating forum; Miami Beach, FL, 
USA (13 Dec 1976). 

In Solar cooling and heating: a national forum. 

The computer program, SOLCOST, intended for use by the 
HVAC industry for making decisions on economically justifiable 
investments in solar powered heating and cooling systems is de- 
scribed briefly. The SOLCOST program computer an optimum solar 
collector area and tilt angle from an analysis of life cycle cost 
difference for a solar system versus a reference (conventional) 
HVAC system. (MHR) 


47192 (CONF-770152—, pp 69-70) Solar heating of dry lumber 
storage areas. Wengert, E.M. (Virginia Polytechnic Inst. and State 
Univ., Blacksburg, VA). 1977. 

From Practical application of solar energy to wood process- 
ing workshop; Blacksburg, VA, USA (6 Jan 1977). 

In Practical application of solar energy to wood processing. 

Dried lumber should be stored in a controlled environment so 
it won't gain or lose moisture. In most cases, these necessary storage 
conditions can be obtained by heating the storage area several to 
25°F above the average outside temperature. Practical guidelines are 
developed for using solar energy to accomplish the necessary heat- 
ing, involving a pole-type storage shed with a clear roof. Painting 
exterior walls a dark color and insulating exterior walls of the 
storage shed are suggested as improvements to the basic design. 


47193 (CONF-770152—, pp 71-73) Solar energy for comfort 
heating in sawmills and furniture plants. Vaughan, D.H. (Virginia 
Polytechnic Inst. and State Univ., Blacksburg, VA). 1977. 

From Practical application of solar energy to wood process- 
ing workshop; Blacksburg, VA, USA (6 Jan 1977). 

In Practical application of solar energy to wood processing. 

Since wood processing facilities are usually unheated, spot 
heating for workers is often desirable. Conventional spot heating 
methods include radiant and convective heaters. Solar technology 
can be readily adapted for spot heating. The major drawback to 
solar spot heating is economics. With increasing energy costs and 
— fuels becoming scarcer, however, this picture can change 
rapidly. 


47194 (CONF-771167—1) Survey of the gas utility role in solar 
energy. Schora, F.C.; Rush, W.F. (Institute of Gas Technology, 
a Ill. (USA)). 1977. 22p. Inst. of Gas Technology, Chicago, 


From Conference on financing world energy requirements; 
Honolulu, HI, USA (30 Nov 1977). 

The idea that the energy industries and utilities are suppress- 
ing utilization of solar energy is discussed as a misconception. The 
usefulness of solar energy in various areas and the role of gas utilities 
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are discussed. Solar water heating, solar ae heating, and solar 
cooling and heating relative to the gas utilities role are described 
briefly. (MHR) 


47195 (CONF-7609161—, pp 69-73) Using solar energy for 
greenhouse heating. Roberts, W.J.; Mears, D.R. (Rutgers—the State 
Univ., New Brunswick, NJ). 1976. 

From Joint conference between the University of Reading 
and UK section of the International Solar Energy Society; Reading, 
UK (13 Sep 1976). 

In Solar energy in agriculture. 

The work described includes design of low cost solar collec- 
tors, efficient storage, reduction of heat loss, and the use of low cost 
heat exchangers. (MHR) 


47196 (CONF-7609161—, pp 82-87) Need and design for a solar 
. Damagnez, J. (National Inst. of Agricultural Research, 
Avignon, France). 1976. 

From Joint conference between the University of Reading 
and UK section of the International Solar Energy Society; Reading, 
UK (13 Sep 1976). 

In Solar energy in agriculture. 

The breakdown of covered areas in market gardening in 
France is given. The energy balance of a greenhouse, radiation 
balance of greenhouses, heat mass exchanges by convection, and the 
principles and design of a solar greenhouse are discussed. (MHR) 


47197 (DOE/CS—0009) Solar heating and cooling demonstra- 
tion project summaries. (Department of Energy, Washington, D.C. 
(USA). Div. of Solar Applications). May 1978. 270p. Dep. NTIS, 
PC Al2/MF AO1. 

Brief descriptive overviews are presented of the design and 
operating characteristics of all commercial and Federal residential 
solar heating and cooling systems and of the structures themselves. 
Also included are available pictures of the buildings and simplified 
solar system diagrams. A list of non-Federal residential installations 
is provided. 


47198 (LA-UR—78-773) Data acquisition and processing with a 
HP 9825 desk top calculator controlled instrumentation system in the 
Los Alamos solar mobile/modular home. Hedstrom, J.C. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1978. Contract W-7405-ENG-36. 
9p. (CONF-780432—1). Dep. NTIS, PC A02/MF AO1. 

From Conference on performance monitoring techniques for 
evaluation of solar heating and cooling systems; Washington, DC, 
USA (3 Apr 1978). 

Data have been taken in the solar Mobile/Modular Home 
with a Hewlett Packard 9825 calculator from October 1976 until the 
present. The data system and data reduction techniques are de- 
scribed and some of the typical results obtained are presented. 


47199 (NMEI—8) Analysis of the potential for commercializa- 
tion of solar energy in New Mexico. Technical completion report. 
GoHo, T.S.; Kimzey, B.W.; Smith, D.B.; Thode, E.F.; Lenberg, 
R.A. (New Mexico State Univ., Las Cruces (USA). New Mexico 
Energy Inst.). Dec 1977. 196p. New Mexico Energy Inst., Las 
Cruces. 

The nature and size of the solar industry in New Mexico was 
investigated, the potential market in New Mexico for solar systems 
was estimated, and conclusions are drawn from the analysis which 
might be used by public a Officials in trying to expand this 
industry and its markets. The economic feasibility of solar energy in 
New Mexico is explored in detail. (MHR) 


47200 (NMEI—18) Application of solar energy to night heating 
of greenhouses in New Mexico. Technical completion report. Laplante, 
J.D. (New Mexico State Univ., Las Cruces (USA). New Mexico 
Energy Inst.). Dec 1977. 34p. New Mexico Energy Inst., Las 
Cruces. 

The problems in providing solar heating systems for existing 
greenhouses in the state are examined. Topics covered design con- 
sideration, computer model and simulation results, heat exchange 


problem, and solar greenhouse development work elsewhere. 
(MHR) 


47201 (PB—253277) Home heating conservation alternatives and 
the solar collector industry. Magnas, H.; Stoll, R.; Walton, H. (Na- 
tional Energy Information Center, Washington, D.C. (USA)). Mar 
1976. 9p. (FEA/B—76/182). Dep. NTIS, PC A02/MF AO1. 
Analyses of 20-year costs for retrofitting single family resi- 
dences with increased amounts of insulation and solar energy sys- 
tems are discussed. The results of this study indicate that the heating 
load of the “average” single family dwelling with 2 '/2 inches of 
ceiling can be reduced up to approximately 35% by (1) adding 
enough ceiling insulation to equal 10 to 12 inches and (2) installing 
storm windows and doors. This is for a home in an area with solar 
radiation characteristics similar to those of Washington, DC. 
Twenty-year life cycle cost analyses show that water and space 
heating via solar collector systems competes favorably with conven- 
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tional electrical heating systems, but not with conventional gas or oil 
heating systems except in regions of the country where there are 
extremely high fossil fuel prices. If solar collectors were mass 
produced, the competitive advantage might increase because of 
reduction in costs. The level of manufacturing activity in the solar 
collector industry, based on FEA surveys, is also discussed in this 
report. There are indications of a 400% increase in the production of 
medium-temperature flat plate solar collectors during 1975. Contin- 
ued rapid expansion will have to occur before solar collectors will 
have an appreciable impact on the country’s total consumption of 
fossil fuels. 


47202 (SAN—1587-1) Candidate chemical systems for air cooled 
solar powered, absorption air conditioner design. Part I. Organic 
absorbent systems. Biermann, W.J. (Carrier Corp., Syracuse, N.Y. 
(USA). Energy Systems Div.). [nd]. Contract EG-77-C-03-1587. 
126p. Dep. NTIS, PC A07/MF AOl1. 

All the available experimental evidence suggests that the 
optimum “organic” absorbent/refrigerant combination would be a 
methane derivative with a single hydrogen atom with chlorine and 
fluorine atoms in the other sites, as refrigerant. This would be 
hydrogen bonded to an absorbent molecule containing the group 
=NC’O, with the substituent groups being such that no steric 
hindrance took place. Cycle analyses showed that the ratio of 
internal heat transfer to cooling would be large, probably impracti- 
cally so in view of the high coefficient of performance needed for 
solar driven cooling and the additional handicap of heat rejection to 
the atmosphere. A more promising approach would be to reduce the 
internal heat transfer per unit of space cooling by selecting a 
refrigerant with a high latent heat of vaporization and selecting an 
absorbent with suitable properties. 


47203 (TID—28282) Research experiments planned for the Inte- 
grated Solar Energy Heating/Cooling System for the proposed new 
Physical Science Education Center in Richmond, Virginia. Iachetta, 
F.A. (Virginia Univ., Charlottesville (USA). School of Engineering 
and Applied Science). Jun 1976. Contract EY-76-C-05-4899. 354p. 
Dep. NTIS, PC A16/MF AOl1. 

A review of the Integrated Solar Energy Heating and Cool- 
ing system for the New Physical Science Education Center in 
Richmond is provided and several potential experiments were devel- 
oped for possible inclusion in the design. The evaluation of the 
system performance includes instrumentation for the (A) collector 
subsystem, (B) heating mode, (C) cooling mode (adsorption chiller, 
centrifugal chiller), and (D) the storage system. Research experi- 
ments dealing with experimental collectors, stratification in thermal 
storage tanks, insolation/material life studies, and corrosion studies 
are included. Separate abstracts were prepared for three papers in 
this report. 


47204 (TID—28282, pp 48p, Paper 2) Integrated Solar Energy 
Heating and Cooling System for a new Physical Sciences Education 
Center in Richmond, Virginia. Final report. Knappenberger, P.H. Jr. 
(Science Museaum of Virginia, Richmond). Jun 1976. 

In Research experiments planned for the Integrated Solar 
Energy Heating/Cooling System for the proposed new Physical 
Science Education Center in Richmond, Virginia. 

Before its termination, the Physical Sciences Education 
Center project for the Science Museum of Virginia was to have been 
an exemplary facility exhibiting the latest in the state of the art in (1) 
energy conserving building design and (2) the integrated use of a 
solar energy system for heating and cooling. The solar energy 
system was to serve as an observable exhibit and also to serve as an 
operational research facility for performance studies of a large scale 
solar energy system. Features to be included as part of the proposed 
solar energy system were (1) an integrated flat-plate collector array 
of some 2,600 m% (2) a high-lift centrifugal refrigeration machine 
coupled with a solar energy fired absorption refrigeration machine, 
to meet a peak cooling demand of 175 tons; (3) 80,000 gallons of 
thermal energy storage at varying temperatures; and (4) an advanced 
optimizing control system coupled with a fully operational weather 
station, permitting anticipatory responses on the part of the entire 
heating and cooling system. 


47205 (TID—28282, pp 109p, Paper 3) Report on a philosophy 
of simulation of complex solar energy systems and other studies for the 
Science Museum of Virginia, Richmond, Virginia. Jun 1976. 

In Research experiments planned for the Integrated Solar 
Energy Heating/Cooling System for the proposed new Physical 
Science Education Center in Richmond, Virginia. 

A philosophy of simulation of complex solar energy systems 
was developed with the aim of determining an optimum system 
design in terms of equipment sizes, control scheme and utilization of 
solar energy. The simulation techniques invloved are primarily appli- 
cable to projects involving the use of commercial lithium-bromide 
absorption water chillers for cooling in addition to space heating and 
domestic hot water heating. Much of the research on component 
performance data and some initial calculations for the simulation of 
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the mechanical system in the Science Museum of Virginia Byrd Park 
Facility had been performed when work was called to a halt because 
there was little prospect that funds would be available in the 
foreseeable future for construction of the building. Several studies on 
non-simulation aspects of the mechanical system were also undertak- 
en in response to requests from other members of the team working 
on the overall project. A flowchart, with accompanying text, show- 
ing Progress and Strategy of System Simulation for the work is 
presented. 


47206 Solar heating system and components thereof. Stout, H.E.; 
Stout, B. US Patent 4,038,967. 2 Aug 1977. Filed date 6 Nov 1975. 
6p. 


A lightweight, low cost, solar heat collecting system is pro- 
vided for use with homes and other buildings. Solar heat collecting 
panels are mounted on a roof or other support and connected to the 
building's heating system. A liquid black body medium is pumped to 
the elevated upper end of each unit and is allowed to drain down 
through each panel by gravity feed back into a storage tank where 
the heated liquid is circulated, on demand, through the building. 
Each heating panel is comprised of a rigid foam plastic frame having 
a back wall over which is disposed a reflective stratum. A sheet of 
plastic material having a black surface is bonded to thy reflective 
stratum along spaced parallel lines to define a plurality of parallel 
channels extending lengthwise of the panel. Manifolds are provided 
at opposite ends of the panel to feed the liquid into and drain the 
liquid from the channels. Spaced layers of flexible, transparent 
plastic film are mounted to the frame across the front of the panel to 
pass radiant heat from the front to heat liquid in the channels and 
trap the heat absorbed by the panel. 


AGRICULTURAL AND INDUSTRIAL PROCESS HEAT 
REFER ALSO TO CITATION(S) 47192, 47193, 47225, 48198 


47207 (CONF-770152—) Practical application of solar energy to 
wood processing. Workshop proceedings. (Forest Products Research 
Society, Madison, Wis. (USA)). 1977. 84p. Forest Products Research 
Society, Madison, WI. 

From Practical application of solar energy to wood process- 
ing workshop; Blacksburg, VA, USA (6 Jan 1977). 

Sixteen papers are included, and a separate abstract was 
prepared for each. All abstracts are included in Energy Research 
Abstracts (ERA), and three were selected for Energy Abstracts for 
Policy Analysis (EAPA). 


47208 (CONF-770152—, pp 5-6) Introduction to solar energy 
application for wood processing. Thomas, W.C. (Virginia Polytechnic 
Inst. and State Univ., Blacksburg). 1977. 

From Practical application of solar energy to wood process- 
ing workshop; Blacksburg, VA, USA (6 Jan 1977). 

In Practical application of solar energy to wood processing. 

Solar kilns for drying lumber have been used on an experi- 
mental basis in various countries for the past 15 to 20 years. Addi- 
tional technical and descriptive information on solar energy hard- 
ware components and systems for building and domestic hot water 
heating are now readily available. Practical information on collector 
design and performance is summarized. Flat-plate collectors using 
both liquid and air as the energy transfer fluid are considered. Since 
predicting the thermal performance of a proposed solar collector— 
an important practical consideration--involves estimating the amount 
of solar energy available at the site, sources of weather data are 
given. 


47209 (CONF-770152—, pp 14-22) Optimization of solar energy 
usage in the forest products industry. Klamecki, B.E. (Univ. of 
California, Richmond). 1977. 

From Practical application of solar energy to wood process- 
ing workshop; Blacksburg, VA, USA (6 Jan 1977). 

In Practical application of solar energy to wood processing. 

Linear-programming techniques were used to investigate the 
economic feasibility of solar energy in the forest-products industry. 
Energy outputs derived from oil and natural gas, mill residues, and 
the sun were considered and the minimum-cost energy-use program 
determined. The analysis indicates that the dominant use of solar 
energy in the forest-products industry will probably be for lumber 
drying. A lumber-drying system composed of a solar kiln and a 
conventional kiln was considered, and the minimum energy require- 
ment for drying a quantity of green lumber calculated. It appears 
that the optimum use of solar kilns will be a combination of total 
drying of some lumber and partial drying of other lumber, which 
will then be finish-dried in conventional kilns. 


47210 (CONF-770152—, pp 23-28) Removal of water from wood. 
Johnson, J.A. a Polytechnic Inst. and State Univ., Blacks- 
burg, VA). 197 

From Practical application of solar energy to wood process- 
ing workshop; Blacksburg, VA, USA (6 Jan 1977). 
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In Practical application of solar energy to wood processing. 

Various aspects of wood drying are reviewed briefly. This is 
accomplished by considering the drying process in wood from a 
perspective of scale. The discussion starts at the molecular dimen- 
sional level and works up to the dry kiln scale. 


47211 (CONF-770152—, pp 29-32) Energy requirements for 
drying lumber . Skaar, C. (Virginia Polytechnic Inst. and State Univ., 
Blacksburg). 1977. 

From Practical application of solar energy to wood process- 
ing workshop; Blacksburg, VA, USA (6 Jan 1977). 

In Practical application of solar energy to wood processing. 

The drying of lumber consumes 60 to 70% of the energy used 
in lumber manufacture--approximately 7.5 x 10'° Btu in 1972. This 
was about 0.1% of all the energy used in the United States in that 
year. The kiln-drying process uses 2 to 2.5 times as much energy as 
the intrinsic energy required to evaporate water from lumber. Tradi- 
tional greenhouse-type solar driers have been even less efficient, in 
one case absorbing about 6 times as much energy as is required to 
evaporate water from the lumber. The energy requirements for the 
basic operation of wood drying are discussed. 


47212 (CONF-770152—, pp 33-34) Application of solar energy 
to air drying. Wengert, E.M. (Virginia Polytechnic Inst. and State 
Univ., Blacksburg). 1977. 

From Practical application of solar energy to wood process- 
ing workshop; Blacksburg, VA, USA (6 Jan 1977). 

In Practical application of solar energy to wood processing. 

Large amounts of energy can be conserved in drying lumber 
by first air drying before kiln drying. Well air-dried lumber may 
require only 1/3 of the energy in the kiln that green lumber requires. 
However, the interest on the lumber inventory during extended air 
drying, especially i in areas where the daily average temperatures are 
below 50°F, is frequently a serious constraint. Air drying can be 
accelerated in the slow air-drying months by effective use of solar 
energy and natural air movement. In locations where natural air 
movement is restricted, air drying rates can be augmented by electri- 
cal fans and solar energy. Details of these methods are discussed. 


47213 (CONF-770152—, pp 35-48) Design and performance of 
foreign solar lumber dryers. Little, R.L. 1977. 

From Practical application of solar energy to wood process- 
ing workshop; Blacksburg, VA, USA (6 Jan 1977). 

In Practical application of solar energy to wood processing. 

A review was made of all available foreign literature dealing 
with the application of solar energy to the drying of wood. Kilns in 
India, Puerto Rico, the Philippines, Uganda, and Australia are de- 
scribed in detail. In addition to these installations, research efforts in 
Taiwan, Japan, Madagascar, Ghana, and Tanzania are cited. The 
most common design is a small, wooden frame kiln; the frame being 
covered on the outside with a clear material such as glass, fiberglass, 
or various types of plastic sheeting. Generally, a blackened, metal 
collector plate is located inside the kiln for absorbing the incoming 
sunlight. Fans are used internally to circulate air past the collector 
and through the lumber. In one unique installation, heat storage by 
means of heated rocks is described. Solar drying defects are within 
acceptable bounds and drying time falls between that of air drying 
and conventional kiln seasoning. As the size and sophistication of 
these kilns increase, there should be considerable commercial accept- 
ance, both here and abroad, particularly in an era of rising fossil-fuel 
prices. 


47214 (CONF-770152—, pp 49-55) Application of solar energy 
for drying lumber in the Central Rocky Mountain region. Troxell, 
H.E. (Colorado State Univ., Fort Collins, CO). 1977. 

From Practical application of solar energy to wood process- 
ing workshop; Blacksburg, VA, USA (6 Jan 1977). 

In Practical application of solar energy to wood processing. 

Drying lumber is an important element of processing wood 
for use. A solar-heated dryer of frame and corrugated fiberglass 
reinforced polyester construction was built and tested during the 
1960's. Comparisons of solar drying of lumber were made to conven- 
tional air drying. The time required to dry 1200 feet b.m. of lumber 
was found to be less; degrade due to drying was also slightly less and 
energy losses were attributed to five major areas which accounted 
for 84% of the incoming solar energy. The five areas were convec- 
tion from the walls and roof, 29%; reflection and transmission of 
solar energy, 17%; ventilation, 14%; transmission of longwave radi- 
ation, 13%, and conduction through the floor 11%. Changes in the 
design are suggested to reduce energy losses. The solar dryer may 
well be the solution to certain types of lumber-drying problems as 
energy costs rise. 


47215 (CONF-770152—, pp 56-61) Solar lumber dryer designs 
for developing countries. Simpson, W.T.; Tschernitz, J.L. (Forest 
Products Lab., Madison, WI). 1977. 

From Practical application of solar energy to wood process- 
ing workshop; Blacksburg, VA, USA (6 Jan 1977). 


ERA VOL. 3, NO. 20 


In Practical application of solar energy to wood processing. 

The U.S. Forest Products Laboratory has been involved in 
solar-lumber-drying research since the late 1950’s. The level of 
activity has varied as priorities have changed, but the interest has 
been continuous. The current solar-drying work at the Laboratory is 
a study, sponsored by the Agency for International Development, to 
test the feasibility of using solar energy to improve drying of lumber 
processed by small- and medium-scale operators in developing na- 
tions. The initial target country for the feasibility study is the 
Republic of the Philippines. The study showed that if solar dryers 
could be built for no more than approximately $5,000 and could 
process at least 1,000 board feet per week, they would be feasible in 
the Philippines. Using a material- and energy-balance analysis and 
construction-cost estimates, two solar dryer designs that meet the 
performance and cost criteria have been proposed for construction 
and evaluation. 


47216 (CONF-770152—, pp 62-64) Use of solar energy in drying 
lumber. Cuppett, D.G. (Forest Products Marketing Lab., Princeton, 
WV). 1977. 

From Practical application of solar energy to wood process- 
ing workshop; Blacksburg, VA, USA (6 Jan 1977). 

In Practical application of solar energy to wood processing. 

Available technology for construction and use of solar kilns 
and low-temperature dryers is summarized, including suggestions for 
research needed to facilitate the use of solar heat in conventional dry 
kilns. (MHR) 


47217 (CONF-770152—, pp 65-68) Solar industrial process heat 
for kiln drying lumber. McCormick, P.O.; Robertson, S.J. (Lockheed 
Research and Engineering Center, Huntsville, AL). 1977. 

From Practical application of solar energy to wood process- 
ing workshop; Blacksburg, VA, USA (6 Jan 1977). 

In Practical application of solar energy to wood processing. 

A solar heating system for providing heat to a hardwood 
lumber kiln was designed and costed. The system includes 2500 ft? of 
solar collector units, 40,000 Ibm of water storage, and a finned-tube 
heat exchanger in a 50,000-bd-ft capacity kiln. The design was based 
on installing the system at the J.A. LaCour Kiln Service, Inc., 
facility in Canton, Mississippi. The solar system was sized to provide 
a significant portion (40%) of the energy used by the kiln in its 
normal operating mode. 


47218 (CONF-770152—, pp 74-79) Solar drying of hogged wood 
and bark fuels. White, M.S. (Virginia Polytechnic Inst. and State 
Univ., Blacksburg, VA). 1977. 

From Practical application of solar energy to wood process- 
ing workshop; Blacksburg, VA, USA (6 Jan 1977). 

In Practical application of solar energy to wood processing. 

An attempt is made to evaluate the feasibility of drying 
hogged wood fuel using solar energy. Two basic approaches are 
considered: (1) solar-collector-augmented particle dryer, and (2) air 
drying. A hypothetical solar-augmented particle dryer with an auxil- 
iary flue-gas energy supply was designed using performance data 
from an existing flue-gas-fired drum drier and the predicted perform- 
ance of typical hot-air flat-plate solar collectors. Projected annual 
costs were compared to the potential income from drying fuel. By 
varying the size of the system and by introducing flue gases, the best 
alternative configuration was determined. Because of the relatively 
high cost of the solar collectors necessary for drying, the optimum 
design is only marginally profitable. Three experimental air-drying 
piles consisting of pine bark, pine and mixed hardwood sawdust, and 
hardwood bark were constructed by overhead conveyors, pneumat- 
ics, and a front-end-loader, respectively. Internal temperatures, mois- 
ture content, and fuel values were measured periodically during five- 
months exposure to the elements. The pine bark pile was hottest at 
about 190°F and dried from 80% to 30% moisture (dry basis) in one 
month. Sawdust dries much more slowly. The hardwood bark pile, 
because of its relatively low angle of repose, accumulated moisture 
during the five-month storage. The fuel values (BTU/dry pound) 
increased by 5 to 7% during storage in all piles studied. 


47219 (CONF-770152—, pp 80-81) Note on energy requirements 
for heating veneer logs. Steinhagen, H.P. 1977. 

From Practical application of solar energy to wood process- 
ing workshop; Blacksburg, VA, USA (6 Jan 1977). 

In Practical application of solar energy to wood processing. 

The energy requirements for heating veneer logs are calculat- 
ed, and it is concluded that it is not feasible to consider solar veneer 
log heating. (MHR) 


47220 (SRO—0885-77/2/2) Feasibility evaluation solar heated 
textile process water. Volume II. Appendices. Final report. Hester, 
J.C.; Beard, J.N.; Robinson, G.F.; Harnett, R.M. (Clemson Univ., 
S.C. (USA). Coll. of Engineering). Feb 1977. Contract EY- 16-S-09- 
0885. 400p. Dep. NTIS, PC A17/MF AOl1. 

The general objectives of this study are to determine the 
technical and economic feasibility of the use of solar energy for 
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heating waters in the textile industry and to develop a plan for 
efforts beyond this feasibility study phase. Specific objectives include 
(1) determine the industry requirements for heated process water, (2) 
assess particular schemes and their economic impact, (3) study the 
total cost environment for solar water heating in this industry, and 
(4) recommend future experiments. This volume contains the appen- 
dices: (A) fiber distribution and end use data; (B) computer model 
description for textile plant energy balances; (C) computer model 
description to generate local solar potential; (D) computer model 
description for system synthesis and analysis; (E) computer model to 
determine pressure drop, flow distribution and plumbing compo- 
nents; (F) area requirement plots for various use rates, temperature 
levels, seasons, orientations and collector types for textile operations; 
(G) computer model description of economic variables for COSMO1 
and COSMO2; (H) rate of return plots for various textile applica- 
tions and energy cost scenerios; and (I) data base for efficiency 
curves for six collector types. (WHK) 


47221 Solar grain drying apparatus. Steffen, S.L. US Patent 
4,045,880. 6 Sep 1977. Filed date 12 Apr 1976. vp. 

A grain storage bin is described utilizing solar energy to heat 
air that is circulated through stored grain, having an outside sidewall 
constructed of heat absorbing material and forming a closed struc- 
ture. A roof is disposed over the outside sidewalls. An inside 
sidewall forming a second closed structure is disposed inwardly from 
the outside sidewall, thereby forming a solar plenum between the 
outside and inside sidewalls. Air intakes are disposed within the 
outside sidewalls, thereby permitting ambient air to pass into the 
solar plenum. An air pervious floor is attached to the inside surface 
of the inside sidewalls and a grain chamber is formed by the inside 
sidewalls and the air pervious floor. An air circulating device is 
disposed within the grain bin for circulating ambient air through the 
air intakes, the solar plenum, the air pervious floor, the stored grain, 
and out of the grain bin. 


WATER HEATING 


REFER ALSO TO CITATION(S) 47037, 47185, 47194, 47198, 
47199, 47201 


OTHER 
REFER ALSO TO CITATION(S) 47083 


47222 (CONF-770152—, pp 7-13) Experience with solar collec- 
tor designs, operations, and maintenance. Moseley, T.D. (Terrell E. 
Moseley, Inc., Lynchburg, VA). 1977. 

From Practical application of solar energy to wood process- 
ing workshop; Blacksburg, VA, USA (6 Jan 1977). 

In Practical application of solar energy to wood processing. 

Three areas are covered: (a) typical problems encountered in 
operating and maintaining solar systems; (b) design considerations as 
they affect maintenance; and (c) importance of routine maintenance. 
The five basic components of a solar system are considered: (1) 
energy collection; (2) energy transport; (3) energy storage; (4) 
energy distribution; and (5) control. The very simplest air dryers 
consist of a transparent enclosure and have the first four components 
inherent in the design. Such a system is often referred to as a passive 
one. Control of temperature can be by nature or by ventilators. A 
more sophisticated system can have complex components controlled 
by computers. These can be both wet and dry or a combination of 
the two. Examples are given. 


47223 (CONF-7609161—, pp 22-26) Solar distillation. Thring, 
M.W. (Queen Mary Coll., London). 1976. 


From Joint conference between the University of Reading 
and UK section of the International Solar Energy Society; Reading, 
UK (13 Sep 1976). 

In Solar energy in agriculture. 

Research on solar stills and possibilities for their use in arid 
lands are reviewed briefly. (MHR) 


47224 (CONF-7609161—, pp 55-58) Solar powered pumps. 
Dunn, P.D. (Univ. of Reading, Eng.). 1976. 

From Joint conference between the University of Reading 
and UK section of the International Solar Energy Society; Reading, 
UK (13 Sep 1976). 

In Solar energy in agriculture. 

The following components of a solar pumping system are 
discussed: heat engines, heat sources, practical expanders, solid ex- 
panders, and liquid piston expanders. Examples of different vapor 
engines and Stirling engines are shown. (MHR) 


47225 (CONF-7609161—, pp 74-78) Utilisation of solar energy 
for crop storage. Kennedy, L. (Tropical Products Inst., Culham, 
Eng.). 1976. 
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From Joint conference between the University of Reading 
and UK section of the International Solar Energy Society; Reading, 
UK (13 Sep 1976). 

In Solar energy in agriculture. 

Attention is confined to the use of low grade heat produced 
by flat plate collectors since it is considered that the relatively simple 
design of these (compared with concentrator collectors and helios- 
tats) make them more suitable for introduction to developing coun- 
tries. The storage life of perishable produce can be extended, within 
limits depending upon the commodity, by storage at a reduced 
temperature or by drying. Particular interest is attached to the use of 
solar refrigeration in areas in which electricity supplies are restrict- 
ed, though in the final analysis, the use of solar refrigeration or 
indeed of solar dryers, must be costed against other options such as 
the generation of electricity on site, or the use of locally available 
fuels to provide the necessary heat and motive power. 


47226 (LA-UR—78-1051) Treatment of molybdenite ore using a 
2 kW solar furnace. Skaggs, S.R.; Coutures, J.P.; Renard, R. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1978. Contract W-7405- 
ENG-36. 17p. (CONF-780447—4). Dep. NTIS, PC A02/MF AOl1. 

From Solar Thermal Test Facilities Users Association meet- 
ing; Golden, CO, USA (11 Apr 1978). 

In the summer of 1977 several 10 g samples of molybdenite 
ore containing 5 to 6% Mo as MoS: were heated in one of the 2 kW 
solar furnaces at the Laboratoire des Ultra-Refractaires, Odeillo, 
France. The end products showed excellent separation with pure 
yellow acicular crystals of 99* % MoOs and pure white SiO. powder 
being the two major components. Impurity levels in the MoOs did 
not exceed 6000 ppM while only a small fraction of the molybdenite 
was entrained along with the SiO2. All treatment was done in a 
flowing oxygen atmosphere, and other elements condensed out at 
specific sites in the gas transport system. Analysis of the products 
was one by x-ray diffraction and x-ray fluorescence, emission spec- 
troscopy, and wet chemical analysis. The ore was donated by 
Climax Molybdenum Co., Climax Co., and the work is a joint effort 
of LASL and CNRS Laboratoire des Ultra-Refractaires, Odeillo, 
France. 


47227 (SAND—78-0308) Solar irrigation program plan. Second 
revision. Alvis, R.L.; Lukens, L.L. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). May 1978. Contract EY-76-C-04-0789. 28p. Dep. 
NTIS, PC A03/MF AO1. 

The updated goals reflect the effect of experience. New goals 
are listed, participants named, and their responsibilities outlined. 
DOE has program responsibility, DOE field offices the contractual 
responsibility for large industry projects, and Sandia Laboratories 
the technical responsibility for monitoring industry projects, for 
shallow-well experiments, technology development, and for systems 
analysis. Irrigation experiments planned, system analyses to be con- 
ducted, and program participants are described. This document is a 
program guide for accomplishing program goals. 


SOLAR COLLECTORS AND CONCENTRATORS 
REFER ALSO TO CITATION(S) 47075, 47076, 47201 


47228 (CONF-761220—, pp 441-455) Considerations in the deve- 
lopmemt of a high performance per unit cost solar collector. Sims, 
W.H. (Chamberlain Manufacturing Corp., Waterloo, IA). 1976. 

From Solar cooling and heating forum; Miami Beach, FL, 
USA (13 Dec 1976). 

In Solar cooling and heating: a national forum. 

A flat plate solar collector with the characteristics of high 
unit performance at a low unit cost was developed. The collector is 
capable of energy output levels commensurate with the requirements 
of driving an absorption refrigeration system while operating at 
efficiency levels in the 35—40 percent range. Selective absorber 
surfaces of black chrome over nickel and black copper over copper 
were analyzed. Prototype collectors containing each type absorber 
plating were fabricated and tested for performance. The primary 
consideration during the development of the collector was to ensure 
the cost effectiveness of each component selected, while at the same 
time complying with model building codes and representative Gov- 
ernmental procurements for component specifications. Criteria ap- 
plied to the cost effectiveness analysis of the collector included both 
the energy output per unit area and the collector fabrication cost per 
unit area. The resulting parameter is (BTU/hr-ft*)/($/ft?). Compara- 
tive analyses were performed for many combinations of collector 
components, with major emphasis being placed on the glazing mate- 
rial and the absorber plate coating, both selective and non-selective. 
Comparison of performance per unit cost figures for combinations of 
variables are presented. 


47229 (GA-A— 14883) Fixed mirror solar concentrator for power 
generation. Schuster, J.R.; Russell, J.L. Jr.; Eggers, G.H.; Shelton, 
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S.V. (General Atomic Co., San Diego, Calif. (USA); Georgia Inst. 
of Tech., Atlanta (USA). School of Mechanical — Mar 
1978. Contract EY-76-C-04-0789. 25p. (CONF-780425—3). Dep. 
NTIS, PC A02/MF AO1. 

From Symposium on solar-thermal power stations; Cologne, 
F.R. Germany (12 Apr 1978). 

The General Atomic ay (GA) Fixed Mirror Solar 
Concentrator (FMSC) employs a fixed mirror trough that produces 
a sharp line focus regardless of sun ition. The heat receiver, 
which employs a compound parabolic (Winston) secondary concen- 
trator, is moved in a circular arc to track the focal line. With 
secondary concentration the FMSC has a theoretical upper concen- 
tration limit of 206 suns, and the secondary concentrator makes 
possible the design of a practical FMSC to efficiently generate steam 
at modern steam plant operating conditions. Because the mirror 
trough of the FMSC is stationary, it can be made using low-cost type 
construction approaches. General Atomic has fabricated FMSC 
modules of precast concrete and glass mirrors to supply a 260-m? 
collector field to Sandia Laboratories for their Solar Total Energy 
Demonstration Facility. These modules were constructed on-site at 
Sandia using local labor. The combination of concrete substrate and 
glass mirrors yields a rugged, low-maintenance concentrator that has 
good potential for low-cost, high volume, on-site construction. Sci- 
entific Atlanta, Inc., has developed another construction approach 
based on supporting the glass mirrors with inexpensive metal stamp- 
ings. These structures can be quickly assembled in the field. 


47230 (LA—7041) Augmented solar energy collection using var- 
ious planar reflective surfaces: theoretical calculations and experimen- 
tal results. Grimmer, D.P.; Zinn, K.G.; Herr, K.C.; Wood, B.E. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Apr 1978. Contract W- 
7405-ENG-36. 39p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

The use of planar reflective surfaces can substantially im- 
prove the performance of both active and passive solar collectors. 
The results of theoretical calculations and experimental tests on the 
use of different types of flat reflective surfaces to increase the 
collection of solar energy by flat collectors are presented. Specular, 
diffuse, and combination specular/diffuse reflective surfaces are dis- 
cussed. This present work differs from that of other investigators 
principally in that an attempt has been made to describe the reflec- 
tive properties of surfaces in more generalized terms than simple 
direct or simple diffuse. Most real surfaces possess a combination of 
specular-like and diffuse-like reflective properties. A computer 
model has been generated to describe surfaces as a combination of 
specular- and diffuse-like reflectivities. The reflective properties of a 

iven surface can be measured in the laboratory as a function of 
incident and reflected angles, and these measured reflective proper- 
ties can be used in the computer model to predict the increase in 
collector performance with such a reflector. Predictions of system 
performance were made for various collector/reflector configura- 
tions and compared with the performance of an optimally oriented 
collector without a reflector. 


47231 (ORO—5100-1) Analysis, design, fabrication, and testing 
of moderately concentrating solar energy collectors. Semiannual pro- 
gress report, June—November 1976. Howell, J.R.; Bannerot, R.B. 
(Houston Univ., Tex. (USA). Dept. of Mechanical Engineering). 
yoy 1976. Contract EY-76-S-05-5100. 32p. Dep. NTIS, PC A03/MF 
AOl. 

The overall object of the proposed work is to aid in the 
development of low-cost, moderately high temperature, solar energy 
collectors. This is to be achieved by moderate concentration in a 
groove-like geometry. Previously, a class of solar collectors consist- 
ing of East-West aligned trapezoidal grooves was examined. Two 
prototype collectors were fabricated and tested. The specific objec- 
tive is the further development of the design and the proof of the 
concept through testing. The individual tasks that have been identi- 
fied are improved computer simulations of the radiative perform- 
ance; development of a thermal model for the collector which 
includes results from some free convection experiments; modify and 
expand an existing test stand; design and fabricate approximately ten 
prototype collectors; and test the prototypes. The progress made on 
these tasks is reported. 


47232 (SAND—78-0510) Heliostat dust buildup and cleaning 
studies. Berg, R.S. (Sandia Labs., Albuquerque, N.Mex. (USA)). Mar 
ar Contract EY-76-C-04-0789. 35p. Dep. NTIS, PC A03/MF 
AOl. 

Dirt accumulation on solar energy optical surfaces such as 
heliostats can cause losses of over 25% after relatively short outdoor 
exposure. Cleaning effectiveness depends on the technique used, the 
environmental conditions, and the amount of time the mirror has 
been exposed. Several continuous and periodic cleaning techniques 
have shown promise. Continuous cleaning using electrostatic repul- 
sion has been tested in laboratory experiments and was shown to 
reduce dust accumulation. These experiments were performed in a 
low velocity (0 to 25 m/s) atmospheric wind tunnel fitted with a 
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dust injector capable of injecting 10* times as many optically impor- 
tant particles as are present in the normal aerosol. Periodic cleaning 
using high pressure sprays of up to 10,000 psi have been used to 
clean dirt from outdoor test samples. Tap water sprays at pressures 
above 500 psi seem to be equally effective and recover about 95% of 
the reflectance loss from dirt buildup. Several common detergents 
have been examined. Detergents with low pressure sprays generally 
must be used on short intervals, less than two weeks, or they lose 
their effectiveness. Measurements on accumulated dirt show that a 
limited number of measurements are required to characterize the 
optical loss of a dirty mirror. Weighted reflectivity measurements at 
500 nm can be used. The dirt buildup is a very complex function of 
time and environmental conditions. 


47233 (SAND—78-0700) Sensitivity of slope measurements on 
parabolic solar mirrors to positioning and alignment of the laser 
scanner. Orear, L. (Sandia Labs., Albuquerque, N.Mex. (USA)). Apr 
1978. Contract EY-76-C-04-0789. 28p. Dep. NTIS, PC A03/MF 
AOl. 


A laser scanning system for measuring the geometric accura- 
cy of parabolic solar concentrators in both laboratory and field 
situations is being developed. Inaccuracies in positioning and align- 
ing this device with respect to the parabola reference system will 
introduce systematic errors in the measured data. The nature and 
sensitivity of these measurement errors are analyzed and evaluated 
by means of a mathematical model and computer simulation tech- 
niques. Distinctive patterns of apparent error in the collector surface 
geometry are introduced by inaccuracies in three apparatus set up 
parameters: vertical position, angular alignment, and horizontal posi- 
tion. These error patterns scale in proportion to the magnitude of the 
relevant set-up inaccuracy. The studies allowed recognition of the 
subsequent compensation for the effects introduced by errors in the 
vertical position and the angular alignment. But, the similarity be- 
tween patterns generated by errors in the horizontal position and 
those due to deviations in parabola focal length precluded the use of 
pattern recognition techniques. This ambiguity between error 
sources introduces an uncertainty in the best fit focal length estimat- 
ed from scanning data which is equal to 0.42 times the uncertainty in 
horizontal positioning. In addition, the practical lower bounds for all 
three set-up tolerances are dependent on the resolution of the system 
detector. Analysis of worst case error combinations indicate the 
need for yet closer positioning and alignment tolerances. 


47234 (UCRL—52385) Design guide for shallow solar ponds. 
Casamajor, A.B.; Parsons, R.E. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 6 Jan 1978. Contract W-7405-ENG-48. 
74p. Dep. NTIS, PC A04/MF AO1. 

The Solar Energy Group at LLL has developed shallow solar 
ponds to supply solar-heated water for industrial and commercial use 
at a cost that is competitive with conventional energy sources. Three 
aspects of this SSP technology are discussed: (1) an introduction to 
SSP technology, potential, and limitations; (2) a detailed description 
of the design and operation of an SSP system including component 
drawings and specifications; and (3) planning information so that an 
SSP system can be sized for a particular application and the cost can 
be estimated. 


47235 Solar absorber surfaces. Reid, A.F. (to Commonwealth 
Scientific and Industrial Research Organization). US Patent 
4,087,288. 2 May 1978. Filed date 14 Jul 1976. 6p. 

A method is described for improving the selectivity of a black 
copper oxide absorber surface which comprises treating the surface 
with a solution containing chromate ions and ammonium ions. 
Copper black surfaces when so treated and solar absorbers with such 
surfaces are included. 


47236 Selling solar energy as a cash crop. Brantley, L.W. 
(NASA, Marshal Space Flight Cent, Ala). Agric. Eng.; 59: No. 3, 12- 
16(Mar 1978). 

The author describes a concentrating two-axis, tracking sphe- 
roidal collector which produces high-quality energy. Applications 
could include space heating and cooling for homes, industries and 
commercial buildings; crop drying; process hot water; heat for 
specific farm and industrial routines. The collector is reported to 
offer advantages even when it’s used for low-temperature applica- 
tions. Low working fluid flow rates (smaller pipes) with lower 
pumping power can be used. 


47237 Solar heating cell. Anderson, J.H. US Patent 4,047,518. 
13 Sep 1977. Filed date 7 Apr 1975. 8p. 

A system is described for gathering solar energy which 
includes a solar cell having an inlet and an outlet for the transmission 
of a fluid energy transfer medium therethrough. The fluid energy 
transfer medium is normally translucent, is provided with an energy 
absorbing material such as carbon black, with the carbon black being 
dispersed through the medium possibly aided by means of a deter- 
gent or other dispersant. The cell is provided with a sun-viewing 
inner base surface which is responsive to incident radiant solar 
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energy by either being highly reflective or by being blackened or 
darkened in order to enhance the heat absorbing properties of the 
cell structure. 


HEAT STORAGE 
REFER ALSO TO CITATION(S) 48021 


47238 (SAND—77-1528) Solar Total Energy Test Facility Proj- 
ect test results: High-Temperature Thermocline Storage Subsystem. 
Harrison, T.D.; Hickox, C.E.; Ortega, A.; Wally, K. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Apr 1978. Contract EY-76-C-04-0789. 
4lp. Dep. NTIS, PC A03/MF AO1. 

The results of tests conducted on the Sandia Laboratories 
High-Temperature Thermocline Storage Subsystem (HTTSS) from 
August 1976 through June 1977 are summarized and analyzed. The 
subsystem is a part of the Department of Energy's (DOE) Solar 
Total Energy System Test Facility (STESTF) at Sandia Laborato- 
ries in Albuquerque, New Mexico. In a thermocline storage system, 
separation of liquid layers at different temperatures is maintained by 
the naturally occurring stratification that arises because of the depen- 
dence of liquid density on temperature. A thermocline storage 
system has certain theoretical thermodynamic and economic advan- 
tages that make it an attractive thermal energy storage concept. The 
studies described were performed to determine to what extent these 
theoretical advantages could be realized in practice. The objectives 
of the tests described were to measure thermal losses from the tank, 
to determine the stability of the thermocline, and to estimate the 
costs associated with the thermocline thermal energy storage option. 
Results of tests performed with the thermocline storage system 
associated with the New Mexico/DOE Solar Irrigation Project at 
Willard, New Mexico, are included for comparison. 


47239 (SAND—77-8686) Anharmonic analysis of a time-depend- 
ent packed bed thermocline. Margolis, S.B. (Sandia Labs., Livermore, 
Calif. (USA)). Oct 1977. Contract EY-76-C-04-0789. 49p. (CONF- 
780608—1). Dep. NTIS, PC A03/MF AOI. 

From 8. U.S. national congress of applied mechanics; Los 
Angeles, CA, USA (26 Jun 1978). 

The problem of thermocline degradation in a packed bed 
thermal storage tank, important to the proposed central solar receiv- 
er power plants, is considered. In an earlier report (SAND77-8032), 
the mathematical model, which incorporates the effects of heat 
losses out the ends of the tank, was solved analytically using a 
transform technique. Although that method is applicable for com- 
pletely general boundary conditions, the actual application to any 
particular example is usually tedious and is thus primarily valuable 
for the illustration of the types of phenomena which are described by 
the model. In the present work, a much more user-oriented method 
is used to solve the problem for the types of boundary conditions of 
greatest interest. In particular, a vectorized separation of variables 
approach is applied to the coupled pair of parabolic partial differen- 
tial equations describing the degradation of the thermocline. The 
time-dependent, one-dimensional model includes the effects of finite 
tank length, thermal conduction in the direction parallel to the tank 
walls, and heat transfer between the fluid and solid components of 
the bed. For certain classes of boundary conditions, the analysis 
leads to an eigenvalue problem for the spatial dependence of the 
fluid and solid temperatures in the bed. The eigenvalues and corre- 
sponding eigenfunctions are readily calculated, and completeness of 
the eigenfunctions follows from a transformation to an integral 
equation by the construction of a Green's tensor function. The 
method is illustrated by several examples and important conclusions 
are drawn from the results. In particular, the analysis shows that a 
thermocline may be maintained for a period of several hundred 
hours in a well-insulated tank of the size and type currently under 
consideration. 


47240 (SRO—893-11) Development of a practical photochemical 
energy storage system. Quarterly report, July 1, 1977—September 30, 
1977. Hautala, R.R.; Kutal, C.R. (Georgia Univ., Athens (USA). 
Dept. of Chemistry). 15 Sep 1977. Contract EY-76-S-09-0893. 16p. 
Dep. NTIS, PC A02/MF AOl. 

During this quarter the portion of this project concerned with 
catalysis has concentrated on the development of increased under- 
standing of the cobalt(II) porphyrin catalyst. Of potential impor- 
tance is the observation that the activity of partially deactivated 
catalysts can be partially restored by treatment with titanium(III) 
solutions thereby suggesting that a major cause of the losses of 
activity of catalysts upon repeated recycling arises from oxidation of 
cobalt(II) to cobalt(III). The previously discovered molybdenum 
catalyst [(CFs)eC2S2]sMo and the closely related nickel catalyst 
[(CFs)2C2S2]2Ni were also studied in detail. 


47241 (SRO—893-13) Development of a practical photochemical 
energy storage system. Quarterly report. Hautala, R.R.; Kutal, C.R. 
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(Georgia Univ., Athens (USA). Dept. of Chemistry). 15 Mar 1977. 
Contract EY-76-S-09-0893. 16p. Dep. NTIS, PC A02/MF AOl. 

The emphasis of work during this past quarter has been on 
improvement of the performance of immobilized photosensitizers. 
Prolonged use of Polymer N in the recycling prototype has resulted 
in gradual deterioration of the behavior of this photosensitizer. 
Furthermore the opacity of the beads results in an inherent 20% loss 
in efficiency apparently through light reflection. In an attempt to 
improve the characteristics with respect to these points considerable 
effort was devoted in the synthetic grafting of sensitizer chromo- 
phores to glass surfaces. Some success has already been achieved, 
and the first successful silica-grafted photosensitizer is reported. 
Experience with the polystyrene grafted sensitizers, such as polymer 
N, has shown that details concerning the synthetic pathway (such as 
percent loading, types of site-site interactions, particle size and 
synthetic sequence) markedly influence the performance. Clearly, 
enhanced characteristics can be expected with systematic refine- 
ments. Preliminary results on both organic and inorganic systems are 
described. 


47242 (TID—28282, pp 124p, Paper 1) Feasibility study and 
design of ferrocement tanks for solar energy storage at Science 
Museum of Virginia. Final report of Task Team 3. Davis, W.J. 
(William J. Davis Consulting Engineers, Richmond, VA); Austin, 
G.A.; Taylor, M.R.; Mende, B.A.; Glave, J.M.; Prud’homme, R.; 
Shah, S.P.; Naaman, A.E. Jun 1976. 

In Research experiments planned for the Integrated Solar 
Energy Heating/Cooling System for the proposed new Physical 
Science Education Center in Richmond, Virginia. 

The use of ten tanks of 16,000 gallons each for heat storage is 
investigated and a design given using ferrocement, a thin membrane 
of concrete matrix and small mesh steel reinforcement. The design, 
predicted performance, construction specifications, and cost analysis 
of water storage tanks up to two inches thick are considered. (MHR) 


47243 Attached metal complex catalysts for a solar energy stor- 
age system. King, R.B.; Sweet, E.M.; Hanes, R.M. (Univ. of Geor- 
gia, Athens). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 4, 
1201-1206(Aug 1977). 

From American Chemical Society meeting; Chicago, IL (28 
Aug 1977). 

A promising method of this type for storing energy from 
sunlight is based on the photosensitized conversion of norbornadiene 
to quadricyclane. A device based on this reaction requires two steps: 
energy storage through the sensitized photolysis of norbornadiene, 
to quadricyclane, in an endothermic reaction; energy release through 
the catalyzed reconversion of quadricyclane to norbornadiene in 
anexothermic reaction. Research directed towards the development 
of suitable polystyrene-anchored metal complex catalysts for the 
conversion of quadricyclane to norbornadiene in the energy-release 
step of the solar energy storage system outlined above is described. 
Research has resulted in the development of polymer-anchored 
catalysts for the conversion of quadricyclane to norbornadiene con- 
taining the following structural features: cobalt (II) tetraarylpor- 
phyrin derivatives linked to polystyrene through appropriate substi- 
tuents on the phenyl rings; palladium (II) chloride complexes of 
diphenylphosphinated polystyrene. The preparation and catalytic 
properties of these two different types of attached metal complex 
catalysts are described. 
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47244 (LBL—7803) National Geothermal Information Resource 
annual report, 1977. Phillips, S.L. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). 19 Apr 1978. Contract W-7405-ENG-48. 
72p. Dep. NTIS, PC A04/MF AOl1. 

The National Geothermal Information Resource (GRID) of 
the Lawrence Berkeley Laboratory is chartered by the U.S. Depart- 
ment of Energy (DOE) to provide critically evaluated data and 
other information for the development and utilization of geothermal 
energy. Included are both site dependent and site independent infor- 
mation related to resource evaluation, electrical and direct utiliza- 
tion, environmental aspects, and the basic properties of aqueous 
electrolytes. The GRID project is involved in cooperative agree- 
ments for the interchange of information and data with other organi- 
zations. There are currently three U.S. data centers working to 
implement the collection and exchange of information on geothermal 
energy research and production: the DOE Technical Information 
Center (TIC), Oak Ridge, the GEOTHERM database of the U.S. 
Geological Survey in Menlo Park, and the GRID project. The data 
systems of TIC, GEOTHERM and GRID are coordinated for data 
collection and dissemination, with GRID serving as a clearinghouse 
having access to files from all geothermal databases including both 
numerical and bibliographic data. GRID interfaces with DOE/TIC 
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for bibliographic information and with GEOTHERM for certain 
site-dependent numerical data. The program is organized into four 
— areas: (1) basic geothermal energy data; (2) site-dependent 
data for both electrical and direct utilization; (3) environmental 
aspects, and (4) data handling development. The four sections of the 
report are organized in this way. 


RESOURCE STATUS AND ASSESSMENT 


USA 
REFER ALSO TO CITATION(S) 46376 


47245 (HCP/T4014—01/3) Site-specific analysis of geothermal 
development-data files of prospective sites. Vol. III. Williams, F.; 
Cohen, A.; Pfundstein, R.; Pond, S. (Mitre Corp., McLean, Va. 
(USA). METREK Div.). Feb 1978. Contract EG-77-C-01-4014. 
554p. Dep. NTIS, PC A24/MF AOl1. 

Development scenarios for 37 hydrothermal and geopres- 
sured prospects in the United States were analyzed. This third of 
three volumes presents site-specific data and sample development 
schedules for the first plant on line at each of the 37 prospects. 


47246 (VPI-SU—5103-5) Evaluation and targeting of geothermal 
energy resources in the southeastern United States. Progress report, 
July 1—September 30, 1977. Costain, J.K.; Glover, L. III; Krishna 
Sinha, A. (Virginia Polytechnic Inst. and State Univ., Blacksburg 
(USA). Dept. of Geological Sciences). 1977. Contract EY-76-S-05- 
5103. 103p. Dep. NTIS, PC A06/MF AOI. 

The objective of this program is to develop and apply target- 
ing procedures for the evaluation of low-temperature radiogenically- 
derived geothermal resources in the eastern United States utilizing 
geological, geochemical, and geophysical data. The near-term re- 
source assessment for Region V (the states east of the Rocky 
Mountains, excluding Texas and Louisiana) places primary program- 
matic emphasis on the confirmation of radiogenic resources in the 
Atlantic Coastal Plain. This emphasis is based on the partial confir- 
mation of the radiogenic model as described in this and previous 
reports from VPI and SU. Geothermal gradients known to date in 
the Atlantic Coastal Plain are consistent with those expected from a 
concealed radiogenic source. Our current work in the Piedmont 
appears to be confirming the linear relationship between heat flow 
and heat generation. This is important because it permits theoretical 
calculations of temperatures to be expected within the sediments of 
the Atlantic Coastal Plain, in the granitic rocks beneath the Coastal 
Plain, and in those exposed in the Piedmont. Sixteen holes suitable 
for excellent heat flow determinations have been drilled by VPI and 
SU and will be reported on as the holes reach thermal equilibrium 
and chemical analyses and heat determination of core samples are 
completed. Reconnaissance surface sampling of igneous rocks was 
carried out to define the variation in surface heat generation that 
might be expected. Collation of existing gravity and magnetic data 
available for the Atlantic Coastal Plain was completed and modeling 
of selected negative gravity anomalies has begun. Insight into restric- 
tions on the vertical distribution of heat-producing elements is being 
obtained by consideration of restraints imposed by analyses of meta- 
morphic mineral assemblages. 


NON-USA 


47247 (NP—22322) Geothermal energy utilization outline of 
Japan. Geothermal energy data No. 13. (Japan Geothermal Energy 
Association, Tokyo). 1977. 7p. (In Japanese). TIC. 

Portions of document are illegible. 

The geology, hot springs and volcanoes of Japan are de- 
scribed. Geothermal energy in Japan is evaluated in terms of capac- 
ity, pressure, temperature, methodology and equipment. The use of 
geothermal energy for electrical power generation and the heating 
of homes and factories is described. As miscellaneous uses for 
geothermal heat the report discusses the heating of schools, public 
buildings, hospitals, hotels, botanical gardens and poultry farms as 
well as the techniques of producing minerals from geothermal steam. 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


REFER ALSO TO CITATION(S) 47277 


47248 Sourcelines, sourceregions, and pathlines for fluids in hy- 
drothermal systems related to cooling plutons. Norton, D. (Univ of 
Ariz, Tucson). Econ. Geol.; 73: No. 1, 21-28(Jan-Feb 1978). 
Simulation of hydrothermal systems by numerical methods 
permits computation of the initial positions (sources) of all fluids in 
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the system. The locus of these positions, which are sourcelines, 
defines an essential link between the theories of irreversible mass 
transfer and those of thermally driven fluid flow. Examples of fluid 
sourcelines, sourceregions, and pathlines defined for inert fluids in an 
idealized hydrothermal system indicate the predominant source of 
fluids flowing through permeable hot plutons is from host rock 
environments adjacent to and above the pluton. 22 refs. 


USA 
REFER ALSO TO CITATION(S) 47245, 47253, 47274 


47249 Geology and Bouguer gravity of the Hell's Half Acre area 
and their relation to volcanotectonic processes within the Snake River 
Plain rift zone, Idaho. Karlo, J.F.M. Buffalo; State Univ. of New 
York (1977). 196p. University Microfilms Order No. 77-19,448. 

Thesis (Ph. D.). 

The regional tectonics of the Eastern Snake River Plain must 
be determined by detailed studies of volcanic history and crustal 
structure within the Province. Approximately 1200 sq. km within the 
Eastern Snake River Plain, encompassing the Hell’s Half Acre lava 
field SW of Idaho Falls, were mapped in an attempt to establish 
constraints on tectonic models. Except for sedimentary deposits 
along the Snake River, the surface geology is formed by relatively 
young, less than 1 m.y., basalt volcanoes. Where open fractures, vent 
chains or vent asymmetries indicate fracture control, those fractures 
are extension fractures oriented NW-SE, perpendicular to the trend 
of the Plain. This implies that the overriding regional extension 
occurred along the axis of the Plain. Surface fractures, however, are 
in four extensional sets with NE-SW dominant, and NW-SE, E-W 
and N-S secondary. Numerous shallow normal faults and grabens, 
reflected in Bouguer gravity, have the same four orientations. These 
data are consistent with the hypothesis that the Eastern Snake River 
Plain lithosphere is very thin, approximately 30 km. Such a lithos- 
phere is incapable of supporting the weight of the volcanic accumu- 
lation. Even though no major bounding faults could be identified in 
support of this hypothesis, weight-induced downfaulting may have 
produced the Eastern Snake River Plain depression. The results of 
this study are not obviously consistent with plume-rift models for the 
origin of the Plain. The volcanism and structural geology is similar, 
however, to that seen elsewhere in the Basin and Range, suggesting 
that the Eastern Snake River Plain may be part of the Basin and 
Range tectonic system. 


NON-USA 


47250 Hydrological investigation of stream flow in the Onikobe 
geothermal area. Ozaki, T.; Kanno, T. Chishitsu Chosasho Geppo; 28: 
No. 11, 25-41(Nov 1977). (In Japanese). 

Water discharge, temperature, and specific resistivities of the 
stream flows in the Onikobe basin, where the geothermal activities 
are very active, were measured in order to get basic information on 
the water and heat balances of Onikobe geothermal system. The 
stream flow measurements were carried out from July 24 to August 
5 in 1973. Measurement points (108) were set in the drainage basin of 
180 km? in the Onikobe area. As the amount of precipitation was 
almost nothing during the measurements, it is considered that the 
distribution of specific discharge calculated from the field measure- 
ments are closely related to the amount of seepage that is connected 
to geological constitution of the area. Therefore specific discharges 
of each subdivided eleven drainage areas were calculated and were 
classified into two groups, i.e. the area having the discharge higher 
than mean value of 0.013 m*/sec/km? and the low specific discharge 
area which is lower than the mean value. According to the map of 
specific discharge distribution, lower discharge areas are distributed 
in the southern part of the central mountains which consist of 
mudstone or argillaceous altered rocks made by geothermal activi- 
ties. On the other hand, higher discharge areas are distributed at the 
northern half and southeastern end of the central mountains where 
volcanic rocks are predominated. Based on the temperatures and 
discharges of stream flow, the specific heat discharges were calculat- 
ed and divided into high and low heat discharge areas which are 
classified by the mean value of 140 kcal/sec/km*. According to this 
map high heat discharge areas are distributed in the southeastern and 
northwestern parts of the central mountains with the trend of NE- 
SW direction. 


47251 4C-age of the Oura pyroclastic flow of the Satsuma- 
Iwojima (Kikai Caldera), Kagoshima Prefecture: '*C-ages of the qua- 
ternary rocks associated with the geothermal activity in Japan. Kim- 
bara, K.; Shigeno, H.; Ono, K. Chishitsu Chosasho Geppo; 28: No. 11, 
53-55(Nov 1977). (In Japanese). 

The '*C-age of the Oura pyroclastic flow deposit of the Kikai 
Caldera from the Satsuma-Iwojima, Kagoshima Prefecture was de- 
termined to be 5,590 +- 170 years B.P. This age is younger than 
those of the deposits related with other large calderas in Kyushu 
such as Aso, Aira and Ata. 
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GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


REFER ALSO TO CITATION(S) 47245, 47274, 48938 


GEOPHYSICAL TECHNIQUES AND SURVEYS 


47252 (LBL—7042) Low frequency electromagnetic prospecting 
system. Jain, B.K. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Apr 1978. Contract W-7405-ENG-48. 135p. Dep. 
NTIS, PC A07/MF AO1. 

Thesis. 

A prototype portable electromagnetic sounding system was 
assembled and depth sounding survey was conducted in Grass 
Valley, Nevada, as a part of a program to evaluate geophysical 
techniques in geothermal exploration. A horizontal loop transmitter 
of radius 50 meters operating between .01 Hz and 100 Hz was used 
in conjunction with a SQUID magnetometer. A digital synchronous 
detector was used for on site processing of magnetometer output. 
This detector allowed useful data acquisition with transmitter-receiv- 
er separation of up to 2 km with power requirements of less than 72 
watts. Conductive sediments (1 to 10 ohm-m) of thicknesses of up to 
1.5 km were well resolved with this system, and the interpreted 
sections compared very well with dc resistivity measurements made 
with much heavier equipment and larger arrays in the same area. 


47253 (TID—28540) Electrical energizing of well casings. Final 
report: Volume 77-8. Sill, W.R.; Ward, S.H. (Utah Univ., Salt Lake 
City (USA). Dept. of Geology and Geophysics). Jan 1978. Contract 
EY-76-S-07-1601. 14p. Dep. NTIS, PC A02/MF AO1. 

Electrical measurements of several kinds were made at Roo- 
sevelt Hot Springs KGRA using the casings of two producing wells 
as electrodes. One purpose of these measurements was to determine 
if a mise a la masse” measurement could provide useful information 
on the fault system which controls the near surface and deeper 
circulation. A second purpose was to determine if the introduction 
of the current deep into the conductive part of the system, via the 
well casing, would provide any additional information about the 
conductivity at depths below the near surface conductor. Distortions 
of the equipotentials in the vicinity of the electrodes provided some 
information about the conductivity structure, which is in general 
agreement with the results from other electrical measurements. The 
potential falls off more or less logarithmically with distance, indicat- 
ing that the well casing is acting as a vertical line source at least for 
distances between a few hundred meters and few kilometers. The 
vector field measurements revealed that to the southeast the appar- 
ent resistivity increases with distance (depth). In this direction the 
measurement profile passes through or near several of the volcanic 
domes in the Mineral Range. In looking for the deep seated source 
one might consider the region of the domes, but these resistivity 
measurements do not show any gross effects of a deep conductor. 
However, there is some slight indication that the resistivity is smaller 
to the northeast of the dipole. 


47254 New determinations of geothermal heat flow in France. 
Bertaux, M.G. (Universite Pierre-et-Marie Curie, Paris); Bienfait, G.; 
Bottinga, Y. C. R. Hebd. Seances Acad. Sci., Ser. D; 286: No. 12, 933- 
936(28 Mar 1978). (In French). 

A brief analysis of geothermal heat flow determinations ob- 
tained in France during the past few years is presented. General 
trends were compared with older measurements and new data 
published in Europe. 


47255 New trends in the evolution of seismic methods. Puzyrev, 
N.N. Geol. Geofiz.; No. 11, 47-53(Nov 1977). (In Russian). 

Principal results of studies using new seismic methods of 
prospecting carried out by the Institute of Geology and Geophysics 
of the Siberian Branch of the USSR Academy of Sciences in 
cooperation with some other organizations are reported. Some re- 
sults and future trends in the transverse wave method are discussed, 
also use of diffracted waves, f-technique of vibrational seismic pro- 
specting as well as regional seismic studies for the distant and poorly 
accessible area of Siberia. The necessary increase of fundamental 
studies for development of physical bases of seismic method is 
stressed as based on complex use of waves of various types, im- 
proved new seismic apparatus and devices. 


47256 Transient heat transfer in liquid flow through permeable 
subsurface strata. Kremnev, O.A.; Shurchkov, A.V.; Aronova, N.A.; 
Kozlov, Ye.M. (Eng Thermophys Inst, Acad of Sci, Ukr SSR). Heat 
Transfer - Sov. Res.; 9: No. 1, 51-59(Jan-Feb 1977). 

Various physical and mathematical models of transient heat 
transfer accompanying the flow of liquid through permeable under- 
ground strata are discussed. and a model for granular and jointed 
reservoirs is developed. The analytic solutions for temperature fields 
in the exact and approximate forms are presented. The relationships 
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governing heat transfer are analyzed, and the effect of various 
factors on its rate is estimated. 7 refs. 


47257 Temperature-depth profiles for the Earth’s crust and 
mantle heat flow in Poland derived from geothermal and deep seismic 
sounding data. Majorowicz, J. (Geological Inst., Warsaw). Acta 
Geophys. Pol.; 25: No. 3, 225-234(1977). 

The results of seismic measurements along deep seismic 
sounding profile VII and terrestrial heat flow measurements were 
used for construction of heat generation models for the crust in 
Fore-Sudetic Monocline region, Sudetic Mountains, and European 
Precambrian Platform in Poland. The temperature-depth profiles for 
steady-state conduction models of these regions were calculated. At 
the base of the crust variations from 440 to 510°C in the models of 
Precambrian Platform (block F;, block F2) to 700 to 820°C in Fore- 
Sudetic Monocline and Sudets are found. These differences are 
associated with considerable variations in heat flow from the mantle. 
The calculated models show mantle heat flow of about 0.2 to 0.3 x 
10-® cal/cm? x s for Precambrian Platform and 0.74 to 0.9 x 10~®cal/ 
cm? x s for Paleozoic orogenic areas. Considerable physical differ- 
ences in the lower crust and upper mantle between Precambrian 
Platform and the adjacent areas, produced by lateral temperature 
variations, could be expected. It is shown that crustal contribution of 
heat flow originated by radiogenic heat generation is almost the 
same for different tectonic units and varies from 0.8 to 0.9 x 107 cal/ 
cm?s, 


47258 Telluric mapping over the Mesa Geothermal Anomaly, 
Imperial Valley, California. Maas, J.P. (California State Univ., River- 
side). pp 325-342 of Future energy horizons of the Pacific Coast. 
Paleogene symposium and selected technical papers. Weaver, D.W.; 
Hornaday, G.R.; Tipton, A. (eds.). Long Beach, CA; Geological 
Services (1975). 

From Conference on future energy horizons of the Pacific 
coast; Long Beach, CA, USA (Apr 1975). 

See CONF-7504137—. 

The telluric prospecting method employs naturally occurring 
ac electric fields in the earth to measure the variations in lateral 
electrical conductance within a sedimentary basin. It is a relatively 
inexpensive, rapid and deeply penetrating method of estimating 
electrical conductivity. Telluric measurements were made at thirty 
nine stations in the vicinity of the Mesa Geothermal Anomaly, 
Imperial Valley, California in order to evaluate the usefulness of the 
method as a geothermal prospecting tool. The area of investigation is 
characterised by thick (about 3 km) and highly conductive (resistiv- 
ity on the order of 5 ohm-m) sediments. The large sediment depth 
and conductivity necessitated a more sensitive (p-p noise level = 5 
uv) apparatus operating at lower frequencies (.0067 hz) than is 
normally employed for telluric investigations. Relative ellipse areas 
were determined for the stations and plotted as total field and 
residual contour maps. These maps clearly reveal the presence of the 
thermal anomaly. They coincide well in geometry with the anomaly 
shown by shallow thermal gradient data and are consistent with 
temperature data from five deep wells in the area. 


GEOCHEMICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 47271 


47259 (PNL—2655) Rapid characterization of drilled test earth 
cores by x-ray energy dispersive analysis. Tenny, H.; Robertson, 
D.M. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 1 
May 1978. Contract EY-76-C-06-1830. 18p. Dep. NTIS, PC A02/ 
MF AOI. 

The usability of electron microprobe analysis employing x-ray 
energy-dispersive (EDX) measurements for the characterization of 
core specimens was demonstrated. The EDX method produced 
comparable results to the wavelength-dispersive x-ray (WLX) 
method. The cost per analysis by EDX is approximately 20 percent 
that of WLX. The EDX method identified the minerals, revealed 
alteration of the minerals and can form a basis for predicting possible 
pollutants associated with use of the geothermal energy site. 


47260 Survey of the chemistry of geothermal brines. Sanyal, 
S.K.; Yu, J.P. (Stanford Univ., CA). Trans. Am. Nucl. Soc.; 28: 4(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978) 


" See CONF-780622—. 


47261 Chemical problems in geopressured geothermal energy de- 
velopment. Wilson, J.S. (Dow Chemical Co., Freeport, TX). Trans. 
Am. Nucl. Soc.; 28: 5(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 
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47262 Standardizing sampling and analysis methods for geother- 
mal fluids and gases. Watson, J.C. (Battelle Northwest Lab., Rich- 
land, WA). Trans. Am. Nucl. Soc.; 28: 5-6(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978) 


” See CONF-780622—. 


47263 Aquifer chemistry of four high-temperature geothermal 
systems in Iceland. Arnorsson, S.; Groenvold, K.; Sigurdsson, S. 
(National Energy Authority, Reykjavik, Iceland). Geochim. Cosmo- 
chim. Acta; 42: No. 5, 523-536(May 1978). 

The deep water feeding wet-steam wells in four high-tem- 
perature geothermal areas in Iceland have highly variable salinity as 
reflected in the chlorine concentrations which vary from 20 to 19000 
ppM. Using available values for equilibrium constants, the activities 
of 26 chemical species involving the major components of the 
reservoir water were calculated and quantitative evaluations of 
solute/solute, mineral/solute chemical equilibria in these geothermal 
systems were made. The unflashed reservoir water is just saturated 
with calcite. The saline geothermal waters, which represent heated 
sea-water, are just saturated with anhydrite, but the dilute waters, 
which are of meteoric origin, are somewhat undersaturated with this 
mineral. The fluoride mobility is thought to be limited by an ionic 
exchange reaction where F~ replaces some of the OH™ in the layered 
silicates. The pH of the unflashed reservoir water is governed by 
ionic exchange equilibrium in which all the major cations participate. 
At a given temperature it seems likely that the activity of one cation 
fixes the activities of all the other major cations and hydrogen ion. If 
this is so, and we take all the other chemical equilibria which have 
been demonstrated to exist for granted, it turns out that the major 
element composition of the unflashed high-temperature geothermal 
waters is controlled by two independent variables only. These 
variables are the temperature and the supply to the water of the 
incompatible element chlorine, incompatible indicating that this ele- 
ment is not incorporated in the geothermal minerals. 


47264 Significance of the presence of radon-222 in geothermal 
fluids. D'Amore, F. (Istituto Internazionale per le Ricerche Geoter- 
miche, Pisa, Italy); Sabroux, J.C. Bull. Volcanol.; 40: No. 2, 106- 
115(1976). (In French). 

The ?”?Rn content of a subterranean fluid depends on the 
physico-chemical nature of the media through which the fluid passes 
and on the time spent by the fluid in the various geological forma- 
tions encountered. Consequently, ???Rn measurement in a geofluid 
gives a clue to the subsurface transport conditions of this geofluid. 
Simple models are proposed for various types of buried structures 
connected with the surface by a geothermal well; they all lead to the 
222Rn concentration expressed as a function of the flow-rate of the 
carrier fluid. In real systems, the variations of this concentration 
with flow-rate would allow the type of structure feeding the well to 
be determined, and, in propitious circumstances, the volume of the 
possible reservoir to be estimated. 


47265 Helium distribution in ground waters of the Western 
Trans-Caspian and its relation to tectonic structure. Mstislavskii, 
M.M.; Marinov, B.N.; Marinova, G.S.; Mezentsev, A.M.; Olofinskii, 
L.N.; Podkolzin, V.N. (Central Expedition of USSR Ministry of 
Geology, Moscow). Geokhimiya; No. 4, 586-598(1976). (In Russian). 

It was revealed that helium distribution in ground waters of 
the Western Trans-Caspian is determined by combination of three 
factors: uplift degree of basement blocks, presence of impermeable 
beds, depth of faults and the degree of recent activization of the 
faults. Minimum and background contents of helium were discov- 
ered in the areas where the main regional impermeable beds occur. 
Uplifted blocks of basement rock, for which the least thickness or 
absence of impermeable beds is characteristic, possess the heightened 
helium background. Within these blocks the most significant helium 
anomalies located at faults and knots of their intersections are 
observed. The increase in helium content in ground waters accompa- 
nies the increase in water mineralization, heightening of abundances 
of chlorine, hydrogen, hydrocarbonate-ion, and, hydrogen sulfide, as 
well as an increase in heat flow. 


LEGAL AND INSTITUTIONAL ASPECTS 


47266 (TID—28270) Geothermal development on federal lands: 
the impediments and potential solutions. Final report, September 6, 
1977—January 13, 1978. Beeland, G.V.; Sebian, D.J.; Whitenight, 
D.K. (Wapora, Inc., Washington, D.C. (USA)). Jan 1978. Contract 
EG-77-C-01-4114. 141p. Dep. NTIS, PC AO7/MF AO1. 

It is concluded that the regulatory program devised by the 
Bureau of Land Management and the US Geological Survey to 
implement the Geothermal Steam Act of 1970 has been ineffective 
thus far in encouraging private enterprise to invest in and develop 
this resource. After seven years, there is still no commercial produc- 
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tion or utilization of the geothermal resource underlying federal 
lands. There are a number of factors—such as the unknown charac- 
ter of the resource and the less-than-perfect technologies for utilizing 
it and disposing of the resulting wastes—which are retarding the 
growth of a geothermal industry. However, would-be developers 
point to the complexity of the federal geothermal leasing and post- 
leasing requirements as the major impediment, and, specifically, the 
repetitive environmental review procedures involved. A fundamen- 
tal fault in the regulatory process is that there is no provision for 
identification of the resource before a lease is issued. Identification of 
its characteristics is mandatory before the use to be made of it can be 
determined, if indeed it is found to be adequate and economic for 
any use. A very large percentage of the exploratory holes drilled 
will be abandoned as non-productive of a usable resource, in which 
case there is no need for the long term commitment of a lease. A 
streamlined regulatory process was designed to overcome these and 
other problems. If adopted, it would provide for orderly develop- 
ment of the resource and adequately protect the public interest and 
the environment. 


ECONOMIC AND FINANCIAL ASPECTS 


47267 Hybrid geothermal/fossil power plants: a site specific anal- 
ysis. Anno, G.H.; Dore, M.A.; Grijalon, R.L.; Lang, G.D.; Thomas, 
F.J. (Pacific—Sierra Research Corp., Santa Monica, CA). Trans. 
Am. Nucl. Soc.; 28: 15-16(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 48744 


47268 Injection chemistry. Owen, L.B.; Tardiff, G.E. (Univ. of 
California, Livermore). Trans. Am. Nucl. Soc.; 28: 4Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


BY-PRODUCTS 


REFER ALSO TO CITATION(S) 47247 


GEOTHERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 47267 


DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 47271 


GEOTHERMAL ENGINEERING 
REFER ALSO TO CITATION(S) 47261 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 


47269 Corrosion and scaling in a geothermal test facility. Bishop, 
H.K. (San Diego Gas and Electric Co., CA). Trans. Am. Nucl. Soc.; 
28: 4(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47270 Computer modeling of scaling in geothermal power plants. 
Shannon, D.W.; Lessor, D.L.; Morrey, J.R. (Battelle Northwest 
Lab., Richland, WA). Trans. Am. Nucl. Soc.; 28: 4-5(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 
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47271 Impact of brine chemistry on geothermal power plant 
design. Hankin, J.W. (Bechtel National, Inc., San Francisco). Trans. 
Am. Nucl. Soc.; 28: 5(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
197 


" See CONF-780622—. 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 
REFER ALSO TO CITATION(S) 48629 


47272 Geothermal reservoir engineering: performance matching 
and predicting. Seki, A.S.; Chen, B.H.; Takahashi, P.K. (Hawaii 
Geotherm Proj, Univ of Hawaii, Honolulu). J. Power Div., Am. Soc. 
Civ. Eng.; 104: No. 2, 169-181(Apr 1978). 

The initial conditions (physical and chemical state) of a geo- 
thermal reservoir and its fluids are important information needed in 
geothermal reservoir engineering for determining the future produc- 
tivity of the reservoir. An optimization scheme was employed to 
minimize the least-squares function and determine the optimum 
initial conditions. Using the mass, energy, and volumetric balance 
equations, the initial neta were obtained by matching the 
production data plot of average reservoir pressure versus cumulative 
mass produced for a compressed liquid, saturated liquid-steam, and 
superheated steam reservoir. Once a good curve match was attained, 
the performance projection of the geothermal reservoir was made at 
different production rates. A successful curve match was found to be 
. hly dependent on the constraints chosen in the optimization 

me. Mass influx, as well as porosity also proved to be an 
iiiweaine factor in the determination of the initial conditions. The 
computer prediction model is presently being used to assess reservoir 
conditions for the Hawaii Geothermal Project Well A, believed to 
be the hottest producing geothermal well in the world. 


47273 Results of interference tests from two geothermal reser- 
voirs. Witherspoon, P.A.; Narasimhan, T.N.; McEdwards, D.G. 
(Univ of Calif, Berkeley). J. Pet. Technol; 30: 10-16(Jan 1978). 

Results are presented from interference tests on two liquid- 
dominated geothermal reservoirs in the United States. The collected 
pressure data show that interference effects can be masked by earth 
tides and other effects. Well-known techniques of petroleum engi- 
neering and hydrogeology are used to estimate hydraulic character- 
_ and to infer the presence of barrier and leaky boundaries. 7 
refs. 


DIRECT ENERGY UTILIZATION 
REFER ALSO TO CITATION(S) 47247 


47274 (IDO— 1625-2) Geothermal applications on the Madison 
(Pahasapa) aquifer system in South Dakota. Final report, October 1, 
1976—September 30, 1977. Gries, J.P. (South Dakota School of 
Mines and Technology, Rapid City (USA)). Sep 1977. Contract EY- 
76-C-07-1570. 256p. Dep. NTIS, PC A12/MF AO1. 

Pertinent geologic, hydrologic, and chemical data for the 
Madison Formation underlying western South Dakota are presented 
in text and in graphic form. A temperature anomaly in west central 
South Dakota makes 130 to 160°F water available at depths of less 
than 3500 ft. A central geothermal space heating system designed for 
Midland, South Dakota indicates that by 1980 geothermal heat will 
be competitive with existing energy sources. Preliminary tests indi- 
cate the superiority of 304 or 316 stainless steel for fabrication of 
equipment to utilize the warm, corrosive Madison water. South 
Dakota has no statutes governing geothermal resources; under exist- 
ing water law, geothermal water would be classified as a top priority 
domestic use. Suggestions are made for state legislation pertaining to 
the development of geothermal energy. 


47275 (NP—21922) Geothermics: Heating of dwellings. (Delega- 
tion Generale a la Recherche Scientifique et Technique, 75 - Paris 
(France)). [nd]. 24p. (In French). Dep. NTIS (US Sales Only), PC 
A02/MF AO1. 

The use of geothermal hot water for heating dwellings was 
studied. It quickly appeared that the size of the type of heating 
apparatus used in homes was fundamental and that the heat pump 
could be a valuable auxiliary, taking advantage of geothermal calo- 
ries and thus substantially improving the return on the investment. 
After a preliminary analysis of the problem by a manual method, a 
computer program was developed for systematic consideration of a 
large number of cases. Eight hundred and sixty-four cases, corre- 
sponding to 36 types of days, defined by 24 hourly points, were used 
to represent the heating season, defining the heating needs for any 
type of dwelling. A geothermal heating installation in which the heat 
is taken from a doublet of drillings by a simple exchanger was 
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simulated and analyzed. This simulation indicates the properties of 
the various types of heating apparatus that can be used in dwellings. 
Financial aspects were also considered. It is concluded that the heat 
pump, taking account of its average properties and conditions of use 
of the heat (cost, performance coefficient, use time, cost setting, 
etc.), should not be sized for the maximum heating power. The 
calculations suggest several possible sizings with various installation 
schemes. (JGB) 


47276 Geothermal energy. Energy Dig. (London) ; 6: No. 6, 20- 
21(Dec 1977). 

A hot-water heating system using geothermal water, put into 
operation in 1700 dwellings in Paris, France, in 1976, is described. 
The original system consumed oil at 3400 tonnes/yr. Using geother- 
mal water at 63C to provide under-floor heating (nominally at 55C), 
it is estimated that only 650 tonnes/yr of supplemental oil will be 
required to furnish 60,000 m* of domestic hot water at 55 to 60C. 
Geothermal energy is thus expected to provide 80% of the annual 
energy requirement. The wells from which the geothermal water is 
obtained lie at a depth between 1600 and 1800 m, and contain briny 
water at 60 to 75C. Water extracted from these wells must be 
reinjected to protect the environment. Therefore two pipes are 
required, one to extract the water and pass it through heat exchang- 
ers, the other to reinject the water after it leaves the exchangers. 
One exchanger serves the heating-system water, the other the do- 
mestic-water system. The pipelines are fiber-glass lined because of 
the corrosive geothermal water; for the same reason, titanium is used 
in the heat exchangers. To separate the extraction and reinjection 
lines, they are deviated below the surface. 


GEOTHERMAL DATA AND THEORY 
REFER ALSO TO CITATION(S) 47248, 48941 


47277 Free convection about a vertice flat plate embedded in a 
porous medium with application to heat transfer from a dike. Cheng, 
P. (Univ. of Hawaii, Honolulu); Minkowycz, W.J. J. Geophys. Res.; 
82: No. 14, 2040-2044(10 May 1977). 

An analysis is made for steady free convection about a 
vertical flat plate embedded in a saturated porous medium at high 
Rayleigh numbers. Within the framework of boundary layer ap- 
proximations, similarity solutions are obtained for a class of problems 
where wall temperature varies as x/sup lambda/, i.e., a power 
function of distance from the origin where wall temperature begins 
to deviate from that of the surrounding fluids. Analytical expressions 
are obtained for boundary layer thickness, local and overall surface 
heat flux, and local and average heat transfer coefficients. Applica- 
tion to convective heat transfer about an isothermal dike intruded in 
an aquifer is discussed. 


47278 Cooling of a system of Dykes and of a subadjacent magma 
chamber. Kast, Y.; Girod, M. (Universite des Sciences et Techniques 
du Languedoc, Montpellier, France). Bull. Volcanol.; 40: No. 2, 85- 
105(1976). (In French). 

In volcanic areas occurring in zones of extension, basaltic 
magma rises up to the surface, through fissures, to form dikes which 
in depth are connected with one or several magmatic chambers 
located in the crust or the upper mantle. Starting from this geologi- 
cal situation, models of increasing complexity are per to study 
cooling by heat conduction of a system composed of parallel dikes 
and underlying magmatic chamber. This work was carried out by 
numerical methods which take into account the variation with 
temperature of the thermic parameters and by using an analytical 
solution of the Fourier equation (an initial fictive temperature is then 
calculated). The thermic individuality of the dikes disappears quick- 
ly, and the dike system may be replaced by a single “intrusion” 
which cools slowly from a temperature = 2/8 thetao much lower 
than thetao (thetap = initial temperature; 1/8 = injection density). 
The temperature gradient due to the dike system was estimated for 
different time intervals after the intrusion. For the calculation of the 
thermal effect of a magmatic chamber, its size, depth and age were 
taken into account. Numerical application for appropriate geological 
cases were carried out, and the respective e' ehfects of dikes and 
magma chamber were estimated. 


PROPERTIES OF AQUEOUS SOLUTIONS 


47279 Dissolution kinetics of calcium carbonate in sea water: VI. 
The near-equilibrium dissolution kinetics of calcium carbonate-rich 
deep sea sediments. Morse, J.W. (Univ. of Miami, FL). Am. J. Sci.; 
278: No. 3, 344-353(Mar 1978). 

The dissolution kinetics of calcium carbonate from calcium 
carbonate-rich deep-sea sediments collected in the Indian, Pacific, 
and Atlantic Oceans were studied using a pH-stat technique in 
natural ocean and pore water. Sediments from different localities 
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have different reaction orders and rate constants. The rate of dissolu- 
tion per gram of calcium carbonate changes with the extent of 
dissolution, and different size fractions have different rates of disso- 
lution per unit surface area at equivalent undersaturations. Good 
agreement was found between rates of dissolution measured in the 
laboratory and in the Pacific Ocean water column, when the same 
size fractions of sediment are used. Dissolution rates in deep-sea 
sediment pore water are close to those found in deep seawater of 
similar salinity and phosphate concentration. 


PROPERTIES OF MINERALS AND ROCKS 
REFER ALSO TO CITATION(S) 48952 


47280 Heat capacity of pyrope within the temperature ranges of 
13 to 300°K. Thermodynamical properties of some natural garnets. 
Kolesnik, Yu.N.; Nogteva, V.V.; Paukov, I.E. (Inst. of Geology and 
Geophysics, Novosibirsk, USSR). Geokhimiya; No. 4, 533-541(Apr 
1977). (In Russian). 

The method of calculating the heat capacity and entropy of 
garnets according to spectra of natural vibration frequencies of the 
crystalline lattice on the basis of the lattice theory of the solid body 
(Leibfried equation) is considered. For the verification of the calcu- 
lations the heat capacity of natural pyrope within the ranges of 13 to 
300°K was measured on an adiabatic calorimeter. The values of 
entropy and enthalpy under standard conditions were calculated. 


ROCK-WATER-GAS INTERACTIONS 


47281 Water regime in magma of heightened alkalinity. Ko- 
garko, L.N.; Bernem, V.; Shettl, D. (Inst. of Geochemistry and 
Analytical Chemistry, Moscow). Geokhimiya; No. 5, 643-651(May 
1977). (In Russian). 

The solubility of water in melts of agpaitic rocks was investi- 
gated. Generalization of the obtained experimental data and materi- 
als on the study of microinclusions showed that primary water 
concentrations in agpaitic magmae did not exceed 1.5%. In the 
crystallization course of agpaitic nepheline syenites a gradual transi- 
tion from magmatic melt to hydrothermal solution was observed. 
The structured model of water regime in alkaline agpaitic magmae 
agree with the mineralogical-geochemical peculiarities of nepheline 
syenites of the agpaitic series and the data on the study of microin- 
clusions. 


ISOTOPE AND TRACE ELEMENT STUDIES 


47282 Two-feldspar geothermometry, geobarometry in mesozonal 
granitic intrusions: three examples from the Piedmont of Georgia. 
Whitney, J.A.; Stormer, J.C. Jr. (Univ. of Georgia, Athens). Contrib. 
Mineral. Petrol.; 63: No. 1, 51-64(1977). 

The equilibrium temperatures for coexisting plagioclase and 
potassium feldspar pairs were calculated for various textural varie- 
ties of feldspar from 3 post-metamorphic granites from the Georgia 
Piedmont; the Danburg, Siloam, and Stone Mountain plutons. As- 
suming an intermediate structural state for the feldspars at time of 
equilibration, crystallization temperatures match those expected 
from experimental data for quartz monzonite magmas (650 to 
780°C). The variations in solidus temperature, recorded in the 
feldspars, may be used to estimate relative differences in depth of 
intrusion. Sharp reversals in plagioclase compositional trends may be 
caused by isothermal decreases in confining pressure associated with 
upward migration through the crust. In fine grained and slowly 
cooled intrusions, albite tends to be lost from the alkali feldspar 
grains, and recrystallizes as separate unzoned grains of oligoclase, 
thus erasing the previous thermal history. Perthite exsolution and re- 
equilibration within the alkali feldspar grains appears to continue 
down to temperatures of 400°C or so, although the zoned plagio- 
clase does not homogenize. The recrystallization associated with 
changes in structural state may facilitate exsolution within alkali 
feldspar grains. 


47283 Distribution of NaAlSi;O; between coexisting microcline 
and plagioclase and its effect on geothermometric calculations. Whit- 
ney, J.A.; Stormer, J.C. Jr. (Univ. of Georgia, Athens). Am. Miner- 
al.; 62: No. 7/8, 687-691(1977). 

The partitioning of NaAlSisOs between coexisting microcline 
and plagioclase solid-solutions is modeled using published Margules 
parameters for microcline-low albite solid-solutions. Variations in 
the structural state of the alkali feldspar may shift the temperature 
calculated from coexisting feldspar pairs by as much as 100°C. The 
magnitude of this shift varies with the compositions of the coexisting 
feldspar, but will generally be less than 100°C. In nature, the effect 
of ordering would be less for primary orthoclase, and would not be 


significant if the feldspar originally equilibrated in the disordered 
State. 
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TIDAL POWER 


POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 47324 


WAVE ENERGY CONVERTERS 


47284 Method and apparatus for generating power by sea wave 
action. Peterson, C.A. Jr. US Patent 4,086,775. 2 May 1978. Filed 
date 6 Apr 1977. 8p. 

An improved method and system for generating power, more 
particularly, electrical power from the wave motion of a large body 
of water is described. A central tower, closed at the top, which 
supports a substantial head of water above the mean water level of 
the large body of water, has at least one, and preferably a large 
number of, conduits connected between the top of the tower and a 
level between the high and mean liquid level of the body of water. 
Periodic wave motion washing over their lower ends builds up 
water pressure in the conduits, causing flow to the top of the tower, 
which causes a constant flow down through the tower. A turbine 
mounted in a Venturi constriction at an internediate level in the 
tower is driven to rotate by the downward flow of water, causing a 
generator to produce electricity. In one embodiment, the primary 
tower is based on shore with an outlet to the sea. In another 
embodiment, the tower is supported on the sea floor, and is sur- 
rounded by a breakwater for minimizing wave action adjacent the 
tower. 


47285 Dynamic wave energy extraction system. Liu, F.C.; 
Huang, K.T. US Patent 4,081,962. 4 Apr 1978. Filed date 26 Oct 
1976. 6p. 

A dynamic wave energy extraction system utilizing a sus- 
pended weight to extract energy from ocean waves is described. A 
spring-biased floating sheave is disposed to move with respect to a 
pair of guide posts attached to a ship. A cable having a submerged 
weight attached to one end thereof passes across the sheave and 
attaches at the other end to the ship. The spring, cable and weight 
are tuned to match the predominant heave frequency of the ship, 
thereby exciting the cable system producing maximum dynamic 
tension variations in the cable. The tension variations force the 
floating sheaves to move along the guide posts in an oscillatory or 
reciprocating manner, thus extracting the maximum amount of 
energy from the waves. 20 claims, 5 figures. 


WIND ENERGY 


47286 (CONF-740855—P1, pp 2.59-2.99) Research on wind 
energy at the Eindhoven University of Technology, Netherlands. 
Smulders, P.T. (Eindhoven Univ. of Tech., Netherlands). 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume I. Workshop 
proceedings. 

Wind energy research projects conducted by the university 
are described. 


47287 (CONF-740855—P2) Advanced wind energy systems. 
Volume II. Workshop proceedings. Ljungstroem, O. (ed.). (Styrelsen 
foer Teknisk Utveckling, Stockholm (Sweden)). 1976. 226p. Dep. 
NTIS (US Sales Only), PC A11/MF AOI. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

Separate abstracts are included for 19 of the papers presented 
concerning energy conversion and storage, wind power into the 
national electric power system, and international wind energy re- 
search and development programs. 


47288 (CONF-740855—P2, pp 6.37-6.40) Wind power into the 
Swedish electric power system. Svenningsson, P.J. (Swedish State 
Power Board, Stockholm). 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume II. Workshop 
proceedings. 

A recent SV study about the introduction of wind power is 
described. In the study of wind power the combined annual output 
as power versus duration % of year from a number of stations 
located all over the country, as compared to one particular station 
among them is analyzed. It is estimated that 3000 to 5000 MW of 
wind power (rated capacity) could be fed into the Swedish power 
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system by 1985, without any extra storage capacity, just by handling 
the load regulation with the then existing hydro power system. 


47289 (CONF-740855—P2, pp 7.17-7.23) Possibilities for wind 
energy utilization in the Netherlands. van Staveren, P. (Projectgroup 
Turbomachines TNO, Delft, the Netherlands). 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume II. Workshop 
proceedings. 

TNO (Organization for Applied Scientific Research) has ex- 
ecuted since early 1973 several studies to assess the feasibility of 
wind energy utilization in the Netherlands and participated in some 
studies directed at special applications. Most of these studies are at 
the moment still in preparation. A summarizing interim report of the 
subjects that are treated and of the results and conclusions that 
meanwhile have been obtained are given. 


47290 (CONF-740855—P2, pp 7.39-7.40) WMO/CoSAMC sur- 
veys of atmospheric energy resources. Olsson, L.E. 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume II. Workshop 
proceedings. 

The World Meteorological Organization, WMO, Commission 
for Special Applications of Meteorology and Climatology, 
CoSAMC decided at its sixth session in 1973 to appoint a Rappor- 
teur on Applications of Meteorology to the Development of Atmos- 
pheric Energy Resources with information to be provided on wind 
and solar energy sources. 


47291 (CONF-740855—P2, pp 7.41-7.42) Work at Cranfield on 
the characteristics of natural wind. Harris, R.I. 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume II. Workshop 
proceedings. 

Since 1959, one of the activities at Cranfield has been the 
study of the structure of natural wind. This work, which was started 
under the aegis of the Electrical Research Association, arose as a 
consequence of the earlier work by Golding and Wax on wind 
structure related to wind power generation, has been primarily 
concerned with wind loads on structures. It has consisted of a 
program of both experimental measurements of wind structure and 
theoretical analysis intended to produce a mathematical description 
of wind structure suitable for use as input to a design procedure for a 
mast, tower etc. This work makes full use of the modern statistical 
techniques for treating turbulence and similar random phenomena, 
which involves the concepts of power spectra and space and time 
correlations of gusts. 


47292 Specific output of windmills: a discovery. Harder, E.L. 
Proc. IEEE ; 65: No. 11, 1623-1625(Nov 1977). 

Because the wind varies widely from point to point on the 
earth it has generally been assumed that the specific output of a wind 
turbine generator, the kilowatthours generated in a year per kilowatt 
of rating, could only be determined from the particular wind pattern 
involved. However, it was discovered empirically that the specific 
output of windmills is practically independent of their location on 
the earth, or of the mean annual wind velocity. It depends instead on 
the ratio of the rated speed V/sub r/, the wind speed at which full 
rating is realized, to the mean annual wind velocity V/sub m/. This 
is demonstrated by data from many designs and wind-power sites. 
The resulting curve of specific output versus V/sub r//V/sub m/, 
together with the fundamental formula for power extracted from the 
wind by a windmill constitutes a useful approximate design and 
optimizing method. Examples are given. 


AVAILABILITY (CLIMATOLOGY) 
REFER ALSO TO CITATION(S) 47299, 48199 


47293 (CONF-740855—P1, pp 1.23-1.34) Review of the UK 
Wind Power Programme 1948—1960. Stodhart, A.H. (Electrical Re- 
search Association, Leatherhead, Eng.). 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume I. Workshop 
proceedings. 

There were three phases of the UK work. Firstly, there was 
the wind survey and site selection program, which covered ultimate- 
ly something over a hundred different sites in the United Kingdom. 
Included in this part of the work was the development of suitable 
instrumentation for wind survey purposes and for more sensitive 
measurements, which could be related to the performance of wind 
driven plants. The second part of the program was development of 
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prototype machines, and the third part, associated with this develop- 
ment, was the establishment of testing programs for these machines. 
Most of this work, except perhaps the machine performance data, is 
reported in many of the ERA papers and other conference papers 
that were delivered during that period of time. 


ECONOMICS 
REFER ALSO TO CITATION(S) 47311, 47316, 47317, 47326 


47294 (CONF-740855—P1, pp 2.101-2.131) Reduction of wind 
powered generator cost by use of a one bladed rotor. Pruyn, R.R.; 
Wiesner, W. (Boeing Vertol Co., Philadelphia). 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume I. Workshop 
proceedings. 

Cost analysis supported by preliminary design studies of one 
and two bladed wind powered generator units shows that a 30% 
reduction in acquisition cost can be achieved with a one bladed 
design. Designs studied were sized for an output power of 1000 
kilowatts. The one bladed design has the potential for reducing 
acquisition cost to $680 per available kilowatt if the unit is located in 
a region with mean surface winds of 15 mph. Vibratory loads of the 
one bladed design are significant and will require considerable 
design attention. The one per rev Coriolis torque caused by blade 
flapping is the most significant problem. The major source of blade 
flapping will be the velocity gradient of the ground boundary layer. 
A torsional vibration isolating coupling may be required in the 
generator drive to reduce the loads due to this vibratory torque. An 
inclined flapping hinge also is desirable to cause pitch-flap coupling 
that will suppress blade flap motions. 


47295 (CONF-740855—P2, pp 6.15-6.22) Today's economy of 
the 200 kW experimental Gedser windmill. Johansson, M. 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume II. Workshop 
proceedings. 

Some results from recent calculations, which were within the 
Research Association of the Danish Electricity Supply Undertakings 
(DEFU), on the Gedser wind turbine are presented. 


47296 (CONF-740855—P2, pp 6.29-6.35) Wind energy: cost ef- 
fectiveness is the key. McCarthy, C.D.; Rosen, G. (Hamilton Stand- 
ard, Windsor Locks, CT). 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume II. Workshop 
proceedings. 

The cost analysis for wind turbine blades is presented. 


47297 (CONF-740855—P2, pp 7.35-7.38) Swedish wind energy R 
and D program proposal for three years, 1975—77. Ljungstroem, O. 
1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume II. Workshop 
proceedings. 

Both the State Power Board and the STU-wind energy study 
group concluded that large wind energy systems based on today’s 
technology are not competitive with conventional energy systems. 
The STU-group, however, came to the conclusion that it might be 
possible to develop competitive wind energy systems by application 
of modern systems technology and component developments. Wind 
energy may become a valuable complement to other sources of 
energy supply in Sweden, provided that current innovations and 
improvements in existing technology are properly applied. 


47298 (COO—2618-1(Summ.)) Application of wind power sys- 
tems to the service area of the Minnesota Power and Light Company. 
Final report, executive summary, July 1975—August 1976. Lindquist, 
O.H.; Malver, F.S. (Honeywell, Inc., Minneapolis, Minn. (USA). 
Systems and Research Center). 1976. Contract EY-76-C-02-2618. 
23p. Dep. NTIS, PC A02/MF AO1. 

The decision to introduce a significant wind energy conver- 
sion system (WECS) into a utility requires that utility management 
conclude the system is technically feasible, economically viable, and 
environmentally acceptable. Utility planners need a method, com- 
patible with their current planning methods, to evaluate these 
WECS technology issues. This study was directed toward (1) under- 
standing this planning/decision process and (2) defining the techni- 
cal, financial, and environmental issues which must be addressed 
before a large-scale application of WECS as an energy alternate. 
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47299 (COO—2621-2) Operational, cost, and technical study of 
large windpower systems integrated with an existing electric utility. 
Final report. Ligon, C.; Kirby, G.; Jordan, D.; Lawrence, J.H.; 
Wiesner, W.; Kosovec, A.; Swanson, R.K.; Smith, R.T.; Johnson, 
C.C.; Hodson, H.O. (Southwestern Public Service Co., Amarillo, 
Tex. (USA); Texas Tech Univ., Lubbock (USA); Boeing Vertol Co., 
Philadelphia, Pa. (USA); Southwest Research Inst., Antonio, 
Tex. (USA)). Apr 1976. Contract EY-76-C-02-2621. 394p. Dep. 
NTIS, PC A17/MF A011. 

Detailed wind energy assessment from the available wind 
records, and evaluation of the application of wind energy systems to 
an existing electric utility were performed in an area known as the 
Texas Panhandle, on the Great Plains. The study area includes parts 
of Texas, eastern New Mexico, the Oklahoma Panhandle and south- 
ern Kansas. The region is shown to have uniformly distributed winds 
of relatively high velocity, with average wind power density of 0.53 
kW/m? at 30 m height at Amarillo, Texas, a representative location. 
The annual period of calm is extremely low. Three separate com- 
pressed air storage systems with good potential were analyzed in 
detail, and two potential pumped-hydro facilities were identified and 
given preliminary consideration. Aquifer storage of compressed air is 
a promising possibility in the region. 


WIND ENERGY ENGINEERING 
REFER ALSO TO CITATION(S) 47101 


47300 (CONF-740855—P1) Advanced wind energy systems. 
Volume I. Workshop proceedings. Ljungstroem, O. (ed.). (Styrelsen 
foer Teknisk Utveckling, Stockholm (Sweden)). 1976. 249p. Dep. 
NTIS (US Sales Only), PC Al1/MF A01. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

Separate abstracts are included for 15 of the papers presented 
concernig wind energy research programs, advanced horizontal axis 
rotor concepts, advanced vertical axis rotor concepts, advanced 
vertical axis rotor concepts, and special applications of wind power. 
Three papers have been previously included in the data base. 


47301 (DOE/RF/3533—78-1) Index of manufacturers, research- 
ers, and distributors currently involved in the development of wind 
energy conversion systems. (American Wind Energy Association, 
Bristol, Ind.). Feb 1978. Contract EY-76-C-04-3533. 72p. Dep. 
NTIS, PC A04/MF AO1. 

This index or manufacturers, distributors, researchers and 
others was prepared by the American Wind Energy Association 
(AWEA) under contract to Rockwell International Corporation. 
Rockwell International, in turn, is contracted with the Department 
of Energy to — management and technical support for the 
development of wind systems for farm and rural use. The index is 
organized into two sections. The first section lists only names of 
individuals and organizations by category of interest: Manufacturer, 
distributor, researcher or other. Where a respondent listed more than 
one category that respondent’s name appears under each. The 
second section is a compilation of all information supplied by respon- 
dents to the questionnaire. Entries are in alphabetical order by 
organization or individual name. 


APPLICATIONS 
REFER ALSO TO CITATION(S) 47083 


47302 (CONF-740855—P1, pp 4.3-4.10) Wind-powered aqueduct 
systems. Eldridge, F.R. (Mitre Corp., McLean, VA). 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume I. Workshop 
proceedings. 

The MITRE Corporation is proposing to develop a prelimin- 
arydesign for a system that would use large-scale wind-driven units 
to provide power for the pumping of water from the main reservoir 
to auxiliary reservoirs in other parts of an aqueduct system. The 
study would include a comparison of the cost and effectiveness of 
alternative methods of performing such operations. 


47303 (CONF-740855—P1, pp 4.11-4.14) New era for motor- 
sailing ships. Ljungstroem, O. 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume I. Workshop 
proceedings. 

The feasibility of utilizing a combination of wind power and 
motor power for cargo and tanker merchant vessels is discussed. 
Various concepts are described. 
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47304 (CONF-7609161—, pp 59-60) Applications of wind power 
for fuel savings in agriculture. Pontin, G.W.W. (Wind Energy Supply 
Co. Ltd., Peacehaven, Eng.). 1976. 

From Joint conference between the University of Reading 
and UK section of the International Solar Energy Society; Reading, 
UK (13 Sep 1976). 

In Solar energy in agriculture. 

Information is summarized on wind turbine design, wind 
turbine materials, power conversion, and application feasibility. 


TURBINE DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 47293, 47294 


47305 (CONF-740855—P1, pp 1.3-1.11) Some Danish experi- 
ences with wind energy systems. Meyer, N.I. 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume I. Workshop 
proceedings. 

The experience in Denmark with wind power for production 
of electricity is summarized. The main emphasis is on the 200-kW 
Gedser mill. Earlier work is described. 


47306 (CONF-740855—P1, pp 1.13-1.22) Some early Danish 
experiences: supplement. Claudi-Westh, H. (F.L. Smidth and Co., 
Copenhagen). 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume I. Workshop 
proceedings. 

The F.L.S. Aeromotors designed and manufactured by F. L. 
Smidth and Co., Copenhagen during the second world war are 
described. 


47307 (CONF-740855—P1, pp 1.51-1.72) Review of development 
in West Germany. Huetter, U. 1976, 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume I. Workshop 
proceedings. 

Examples of wind turbines concerning the work done by 
Hermann Honnef and by the Ventimotor GmbH in Weimar as well 
as by the Allgaier-Werke in Uhingen are described. 


47308 (CONF-740855—P1, pp 2.3-2.23) Optimum design con- 
cept for windelectric converters. Huetter, U. 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume I. Workshop 
proceedings. 

Essential design parameters of windelectric converters consist 
of such, which are related to: the outlay of the rotorblades, to the 
correlation of the rated output, the magnitude of the disk area, swept 
by the rotor, and the statistics of the wind-velocity, to the param- 
eters of the conversion of the mechanical energy, offered by the 
rotating shaft of the rotor into available electric current, supplied 
into the consuming network, and to the absolute values of the 
magnitude of individual units and to the relative magnitude of 
essential system elements like tower height in relation to the rotor- 
diameter. Between the four mentioned groups of influencing param- 
eters there also exist certain correlations. A selection of very essen- 
tial parameters is considered. 


47309 (CONF-740855—P1, pp 2.25-2.30) Noah wind energy con- 
cept. Schoenball, W. 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume I. Workshop 
proceedings. 

The prototype is described of a 70 kW double-rotor wind 
generator which was designed and built by an inter-disciplinary team 
of experts based in Geneva. 


47310 (CONF-740855—P1, pp 2.31-2.35) Aerodynamic design of 
horizontal axis wind generators. Holme, O. (Saab-Scania AB, Lin- 
koeping, Sweden). 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume I. Workshop 
proceedings. 

The methods used at Saab—Scania for aerodynamic design of 
windmills and for calculating their aerodynamic loads and perform- 
ance are based on the propeller theory developed by CNH Lock. It 
is a blade element vortex theory taking the finite number of blades 
into account. 
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47311 (CONF-740855—P1, pp 2.37-2.58) Some marketing and 
technical considerations of wind power. Lissaman, P.B.S. (AeroViron- 
ment Inc., Pasadena, CA). 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume I. Workshop 
proceedings. 

A brief review of the wind power market situation is given. 
Three viable windmill classes are identified in the power ranges of 
0.1, 1, and 1000 KW. Judging by the public response, and some very 
preliminary market surveys, the demand for the two smaller units 
appears attractive for private venture capital. Some common charac- 
teristics of potential purchasers for the 1 to 5 kW systems are 
identified. A basic aerodynamic performance analysis for the cross- 
wind type rotor is outlined, showing that it is intrinsically less 
efficient aerodynamically than the wind axis (propeller) rotor. A 
greatly simplified structural comparison is made, also showing the 
crosswind type to be comparable but slightly less efficient structural- 
ly than the propeller type. 


47312 (CONF-740855—P1, pp 3.5-3.18) High speed vertical axis 
wind machine. South, P. (National Aeronautical Establishment, 
Ottawa). 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume I. Workshop 
proceedings. 

Characteristics of Darrieus rotors are described. 


47313 (CONF-740855—P1, pp 3.19-3.22) Low velocity pane- 
mones. Sleeswyk, A.W. (Universitetscomplex Paddepoel, Groning- 
en, Netherlands). 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume I. Workshop 
proceedings. 

Aerodynamic characteristics of panemones are described. 


47314 (CONF-740855—P1, pp 3.23-3.28) Some experiments with 
a vertical axis wind rotor to study design factors and structure. Bolt, 
J.B.D.H. 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume I. Workshop 
proceedings. 

Fokker-VFW Schiphol started its wind energy program in 
October 1973, aiming at an investigation on the capability, as an 
aircraft factory, with its know-how and experience of the production 
of helicopterblades and development of a windtunnel rotorfan, to 
direct this experience to the production of windmill blades. The 
research and test program on a Darrieus rotor is outlined. 


47315 (CONF-740855—P2, pp 5.91-5.93) 50 kW wind powered 
energy system for self-supporting large households or small communi- 
ties. Shapiro, J.S. (Servotec Ltd., Surrey, Eng.). 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume II. Workshop 
proceedings. 

The basic windmill is of HA-design with a lattice tower, two- 
bladed rotor, 12.2 m diameter, producing 61 kW rated output at ca 
25 mph wind. The rotor shaft is coupled to a standard truck rear axis 
drive with a verticle axis operating a “churn,” converting mechani- 
cal energy into heat, at an efficiency approaching 100%, and the 
second part of the drive operates a hydraulic pump. The heat churn 
transforms the rotational energy into heat by a modified standard 
adjustable combustion engine. 


47316 (CONF-740855—P2, pp 6.3-6.14) Some considerations on 
the usefulness of wind power. Joosten, L.J.M.; de Vries, O. 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume II. Workshop 
proceedings. 

Findings from some recent studies of wind energy applica- 
tions in the Netherlands carried out at the NRL are presented. 


47317 (CONF-740855—P2, pp 6.23-6.27) Wind power possibili- 
ties in Denmark. Fischer, J. 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume II. Workshop 
proceedings. 

Information is presented concerning wind power plants using 
Darrieus rotors, wind power plant safety and security, and economic 
aspects. 


47318 (CONF-740855—P2, pp 7.3-7.15) Wind energy research 
at the National Research Council of Canada. Templin, R.J. 1976. 
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From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume II. Workshop 
proceedings. 

Information is presented concerning vertical-axis turbine per- 
formance theory, mutual interaction of large arrays of wind turbines, 
availability of wind energy in Canada, and current and planned 
activity. 


47319 (CONF-740855—P2, pp _ 7.25-7.33) US—NSF/NASA 
Wind Energy Conversion Systems (WECS) program. Divore, L.V. 
(National Science Foundation, Washington, DC); Savino, J.M. 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume II. Workshop 
proceedings. 

The five year R and D program is outlined. Results of 100 
kW Mod O testing are presented. 


47320 (DOE/NASA—9404-76/1) Design study of wind turbines 
50 kW to 3000 kW for electric utility applications: executive summary. 
(Kaman Aerospace Corp., Bloomfield, Conn. (USA)). Jul 1977. 
Contract EX-76-A-29-1010. 94p. (NASA-CR—134936; R—1382). 
Dep. NTIS, PC A05/MF AOl1. 

This executive summary describes a study of wind energy 
conversion systems for electric utility applications. Complete details 
are presented in Design Study of Wind Turbines, 50 kW to 3000 kW, 
for Electric Utility Applications, NASA Report CR-134937, Kaman 
Aerospace Corporation Report R-1382, hereafter referred to as the 
"Design Study.” The nine-month program was conducted under 
contract NAS3-19404, awarded by the National Aeronautics and 
Space Administration (NASA), Lewis Research Center, in Novem- 
ber 1974, as a part of the Energy Research and Development 
Administration's Federal Wind Energy Program. John Sholes was 
the NASA project manager and provided valuable review and 
guidance throughout the program. 


47321 (SAND—78-0851C) DOE/Sandia Darrieus program 
status. Kadlec, E.G. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
1978. Contract EY-76-C-04-0789. 2p. (CONF-780502—8). Dep. 
NTIS, MF A011. 

From 23. national SAMPE symposium; Anaheim, CA, USA 
(2 May 1978). 

Portions of document are illegible. 

As a Department of Energy laboratory, Sandia is exploring 
the capabilities of the vertical-axis wind turbine (VAWT) as an 
alternative energy source. Investigation of this wind system takes 
several paths. Detailed computer modeling and analysis, conducted 
along with actual design and operation of prototype turbines, will 
seek to establish the mechanical practicality. Other research is aimed 
at defining the potential applications, economics, and best geograph- 
ic locations for the VAWT systems. 


47322 (SAND—78-0880C) Structural performance of the DOE/ 
Sandia 17 meter vertical axis wind turbine. Sullivan, W.N. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04- 
0789. 7p. (CONF-780502—7). Dep. NTIS, PC A02/MF AO1. 

From 23. national SAMPE symposium; Anaheim, CA, USA 
(2 May 1978). 

The DOE/Sandia 17 meter Darrieus vertical axis wind tur- 
bine has been operated since April 1977 for the purpose of gathering 
engineering data. This report considers one aspect of that test 
program, the measurement of blade structural response. Additional 
details on this effort are available in Reference 1. 


47323 (SAND—78-1000C) Data acquisition and signal process- 
ing for a vertical axis wind energy conversion system. Stiefeld, B.; 
Tomlinson, R.N. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. 
Contract EY-76-C-04-0789. 8p. (CONF-780550—4). Dep. NTIS, MF 
AOl. 

From Seminar on testing solar energy materials and systems; 
Washington, DC, USA (22 May 1978). 

Portions of document are illegible. 

The data acquisition and analyses system developed to meet 
the needs of the 17-meter VAWT is described. The system employs 
a minicomputer-based data acquisition system with special peripheral 
equipment. Statistical methods will be described that are employed 
to evaluate the performance of the system from both a structural and 
performance viewpoint. 


47324 Large-span tensioned hydro(aero) foils for power genera- 
tion anchored across a stream, current, or wind. Bailey, D.Z. (Nav 
Archit and Mar Eng, Providence, RI). Mar. Technol. Soc. J.; 11: No. 
5/6, 22-29(1977). 

Large-span ribbon foil systems for the extraction of kinetic 
energy from the winds and ocean currents are arranged in the form 
of horizontal rotary systems. The cardinal feature of these systems is 
the structural efficiency gained by virtue of ribbon foils which are 
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subject to purely tensile loads. Hence, the main structural element of 
the foils is provided by cables. The necessarily large tensile loads are 
applied to the cables by placing massive concrete anchorages at 
Opposing points across a stream, and thus the earth becomes the 
compression member. Based on a simplified flow model performance 
calculations indicate that, in principle, power production can be 
increased over that of conventional systems by several orders of 
magnitude, and it is this power potential which makes these systems 
attractive. 6 refs. 


47325 Theory of wind turbines with contrarotation. Patterson, 
G.N. Toronto; Univ. of Toronto (1977). 30p. 

The basic aerodynamic theory is presented followed by a 
suggested design procedure for contrarotating wind turbines (ducted 
windmills with contrarotation). The possibility of highly efficient 


designs based on the principle of contrarotation is emphasized. 7 refs. 


POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 47101, 48000 


47326 (CONF-740855—P2, pp 5.3-5.62) Survey of Oklahoma 
State University work in energy storage, variable speed-constant fre- 
quency generators, and wind generation systems. Hughes, W.L.; 
Parker, J.D.; Allison, H.J.; Ramakumar, R.G.; Lingelbach, D.D. 
(Oklahoma State Univ., Stillwater). 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume II. Workshop 
proceedings. 

Information is presented concerning the basic nature of wind, 
high pressure electrolysis for energy storage, fuel cells and the 
aphodid burner, economic considerations for direct utilization of 
wind energy, and technical considerations in the utilization of wind 
energy. 


47327 (CONF-740855—P2, pp 5.63-5.65) Some wind-energy 
storage options. Eldridge, F.R. (Mire Corp., McLean, VA). 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume II. Workshop 
proceedings. 

Systems capable of storing energy generated from the wind 
can be categorized in terms of electrochemical energy storage sys- 
tems, thermal energy storage systems, kinetic energy systems, and 
potential energy systems. Recent surveys of energy storage systems 
have evaluated some of these available storage technologies in terms 
of the minimum economic sizes for utility applications, estimated 
capital costs of these units, expected life, dispersed storage capabili- 
ties, and estimated turn-around efficiencies of the units. These are 
summarized for various types of energy storage options. 


47328 (CONF-740855—P2, pp 5.67-5.75) High pressure hydro- 
gen by electrolysis. Harris, I.; Highgate, D. (Cranfield Inst. of Tech., 
Bedford, Eng.). 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume II. Workshop 
proceedings. 

This review is designed to provide a solution to two problems 
of very differing scale. The first problem is the provision of a reliable 
energy supply for a small isolated community, while the second 
problem concerns the energy economy within the UK in the future 
situation where adequate supplies of petroleum products are scarce, 
expensive and politically unreliable. The central thesis of this review 
is to identify certain key items of hardware and technology which if 
developed to provide a solution to the first problem, will, at the 
same time provide a means for introducing a solution to the second 
problem in an economically and socially acceptable way, that is, 
without major capital investment, unemployment or disruption to 
major industries. 


47329 (CONF-740855—P2, pp 5.77-5.79) Pumped hydro storage 
for wind energy in Sweden. Svenningsson, P.J. (Swedish State Power 
Board, Stockholm). 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume II. Workshop 
proceedings. 

Comments on hydro storage of power in combination with 
wind power, with special reference to application in Sweden, are 
presented. 


47330 (CONF-740855—P2, pp 5.81-5.89) Air storage power. 
Norberg, L. (STAL, Laval, Quebec). 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 
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In Advanced wind energy systems. Volume II. Workshop 
proceedings. 

An air storage scheme for storing energy is described. This 
has not been in conjunction with wind power; it is mainly intended 
for application in a network based on nuclear energy, to provide 
peak power, where some of the fluctuations in power demand should 
be taken care of by an air storage scheme. Of course these ideas 
might be utilized even in combination with wind storage, but there 
are a number of snags, because the wind is probably less predictable 
than the nuclear power, which on the contrary is a constant power 
supply. But it needs storage and it might be explored if this air 
storage scheme could be used also for wind energy storage. 


47331 (CONF-740855—P2, pp 5.95-5.114) Wind-turbine me- 
chanical to electrical conversion systems. Smith, R.T.; Devaiah, 
T.S.J. (Southwest Research Inst., San Antonio). 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume II. Workshop 
proceedings. 

Electric generation schemes for wind power plants in a 
power grid can generally bclassified as Constant-Speed, Constant- 
Frequency (CSCF) and Variable-Speed, Constant-Frequency 
(VSCF) systems. A general analysis of electrical energy output of 
VSCF and CSCF systems based on power--duration curves is pre- 
sented. It is shown, from a sample calculation, that VSCF systems 
have a slight edge over CSCF systems from the point of view of 
energy output. But they call for large capital outlay in generating 
systems, whereas CSCF systems call for elaborate pitch controls. It 
is shown that generator efficiency has a dominant influence on 
energy output in both the systems. So it is suggested that economics 
of wind generation can be further improved by using a two-gener- 
ator scheme, which increases the annual energy output for the same 
generator rating. 


47332 (CONF-740855—P2, pp 5.115-5.117) Synchronous-flux- 
generator (SFG). Zweygbergk, S.V. (Chalmers Univ. of Tech., Gote- 
borg). 1976. 

From Conference on wind energy; Stockholm, Sweden (29 
Aug 1974). 

In Advanced wind energy systems. Volume II. Workshop 
proceedings. 

The synchronous machine is the most common rotating elec- 
tric machine for producing electric energy in a large scale, but it is 
also used for other purposes. One well known everyday example is 
its use as driving motor in the electric synchronous clock. One has in 
this connection made full use of one of the main qualities of this kind 
of machine--its rotating speed is bound to the frequency of the 
feeding voltage, either if it is working as a motor or as a generator. 
Characteristics are discussed. 


SITE CHARACTERISTICS 


47333 (RLO—2440-11) Development of a wind energy site selec- 
tion methodology. Final report, May 3, 1976—June 3, 1977. Traci, 
R.M.; Phillips, G.T.; Patnaik, P.C.; Freeman, B.E. (Science Applica- 
tions, Inc., La Jolla, Calif. (USA)). Jun 1977. Contract EY-77-C-06- 
2440. 206p. Dep. NTIS, PC A10/MF AO1. 

This report descrives progress achieved during the second 
phase of a planned three-phase program to develop an improved 
wind energy conversion system (WECS) siting methodology. The 
goal of the program is the development of a practical and workable 
wind energy prospecting and surveying tool. The methodological 
approach consists of combining data analysis procedures for analyz- 
ing and compacting historical meteorological data for a mesocale 
(approximately 100 km) region of interest with mathematical wind- 
field modelling to define the wind characteristics of potential wind 
energy sites within the region. The second phase, discussed herein, 
involves model improvement, development of the methodology and 
a preliminary site survey demonstration study. 


47334 (UCRL—80531) Variational wind field adjustment over 
complex terrain using finite element techniques. Tuerpe, D.R.; 
Gresho, P.M.; Sani, R.L. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 1978. Contract W-7405-ENG-48. 5p. 
(CONF-780635—1). Dep. NTIS, PC A02/MF AO1. 

From Conference on the Sierra Nevada meteorology; South 
Lake Tahoe, NV, USA (19 Jun 1978). 

A finite difference computer code (MATHEW) for ensuring 
mass-consistency in wind fields, developed by Sherman (1978), has 
proven successful in providing input for ADPIC (Lange, 1978), a 
particle-in-cell advection-diffusion code used in pollution transport 
studies. An analog of MATHEW is described to be used in finite 
element advection-diffusion codes, finite element planetary boundary 
models, and for wind energy assessment studies in complex terrain. 
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ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 48057, 48117, 48175, 48176 


47335 Investigation of electric power installations, given incom- 
plete information. Astakhov, Yu.N. (Moscow Energet Inst, USSR). 
Izv. Vyssh. Uchebn. Zaved., Energ.; 20: No. 9, 3-9(Sep 1977). (In 
Russian). 

It is shown that it is possible and expedient, given incomplete 
information, to determine the boundaries of stability of the math- 
ematical model of an electric power installation in accordance with 
its criterial equation by means of linear programming methods. 


POWER PLANTS AND POWER GENERATION 
REFER ALSO TO CITATION(S) 48184 


47336 (FE—2612-10) Advanced coal fueled combustor/heat ex- 
changer technology study. Quarterly technical progress report No. 3, 
September 1—November 30, 1977. Lucci, A.D. (Rockwell Interna- 
tional Corp., Canoga Park, Calif. (USA). Rocketdyne Div.). 15 Dec 
1977. Contract EF-77-C-01-2612. 65p. Dep. NTIS, PC A04/MF 
AOl. 

This contracted effort constitutes the first phase of what is 
expected to be a three-phase program to advance coal fueled com- 
bustor/heat exchanger technology. This technology would be uti- 
lized in conjunction with high-temperatue, closed-cycle, gas turbine/ 
Rankine power conversion systems. The presently contracted effort 
will consist entirely of studies, analysis, design, and reporting. The 
ultimate technical goals for the contracted effort are as follows: (A) 
Provide four preliminary designs of coal fueled combustor/heat 
exchangers suitable for use with high temperature closed cycle gas 
turbine/Rankine power conversion systems. (B) An analysis of the 
key features of the four preliminary designs created is to be conduct- 
ed, and documented, to determine those key features which are areas 
of uncertainty in the design and are critical to the success of the 
design. (C) A detailed plan is to be prepared to spell out the analysis 
work, design refinement work, and development test work necessary 
on the identified problem areas or areas of design uncertainty in the 
combusor/heat exchanger designs. This plan is to be sufficiently 
detailed to form a basis for planning the overall effort. During this 
period, effort was conducted on the following: Cycle Analyses, 
Working Fluids Analysis, Combustor Design, Combustor/Heat Ex- 
changer Analyses, Materials Selection, and Program Reviews. 


47337 (HCP/T1726—33/D) Engineer, design, construct, test, 
and evaluate a pressurized fluidized bed pilot plant using high sulfur 
coal for production of electric power. Phase I. Preliminary engineering 
technology support final report; turbine materials hot corrosion; ero- 
sion rig evaluation; test period July 1976—April 1977. Draft. (Curtiss- 
Wright Corp., Wood-Ridge, N.J. (USA)). May 1978. Contract EX- 
76-C-01-1726. 57p. Dep. NTIS, PC A04/MF AO1. 

The combustion products exiting from the fluidized-bed coal 
combustor may contain particles of fly ash, char, mineral matter, 
dolomite and sulfated lime, as well as vaporized sodium, potassium 
sulfates and chlorides and alkali-metal salts. The fly ash is expected 
to be soft and friable because of the low combustion temperatures in 
the bed. The other particulates however, can conceivably be of such 
a nature as to result in turbine blade and vane erosion. Alkali-metal 
salts are known to cause accelerated attack on turbine components 
through a process generally known as hot-corrosion or sulfidation. A 
combined alkali-metal content in the raw gas stream exiting the fluid- 
bed vessel will probably be in excess of 1 ppM and possibly as high 
as 10 ppM. Marine gas turbine experience indicates that this level is 
sufficiently high to promote turbine hot corrosion. A program was 
carried out to evaluate the corrosion-erosion resistance of a number 
of turbine alloys and coatings for potential application in a coal 
burning pressurized-fluidized bed-turbine power generating system. 
The test program has resulted in a better understanding of the effects 
that a combined corrosion/erosion environment can have on turbine 
alloys and coatings. The test results have indicated the beneficial 
effects of utilizing aluminide diffusion and overlay coatings on 
turbine hardware operating in a corrosion/erosion environment. 
Because of the accelerated nature of the tests conducted, the data 
does not permit life predictions to be made for the turbine compo- 
nents operating in a PFB gas stream. However, the results indicate 
the relative resistance of various nickel base alloys, cobalt base 
alloys, iron base alloys, and coatings to an aggressive corrosion/ 
erosion environment. 


47338 ECAS: fossil power conversion options. Migra, R.P. 
(NASA, Lewis Research Center, Cleveland). Trans. Am. Nucl. Soc.; 
28: 2-3(Jun 1978). 
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From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 


See CONF-780622—. 


47339 Investigation of the maximum possible load on a power 
unit, Leonkov, A.M.; Mysak, I.S.; Prokopenko, A.G. (B SSR Poly- 
tech Inst). Izv. Vyssh. Uchebn. Zaved., Energ.; 20: No. 9, 57-61(Sep 
1977). (In Russian). 

Results of an investigation of the operation of a 300 MW 
power unit with a TGMP-314 boiler under the maximum load are 
presented. It is found that the maximum permissible load on the 
power unit is 315 MW. Factors limiting a further capacity increase 
are: the maximum permissible steam pressure in the chamber of the 
turbine regulating stage and the temperature conditions of the lower 
radiant section. 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


47340 (COO—2500-2(Vol.1)) Advanced wet—dry cooling tower 
concept performance prediction. Snyder, T.; Bentley, J.; Giebler, M.; 
Glicksman, L.R.; Rohsenow, W.M. (Massachusetts Inst. of Tech., 
Cambridge (USA). Energy Lab.). Jan 1977. Contract EY-76-S-02- 
2500. 164p. (MIT-EL—77-002(Vol.1)). Dep. NTIS, PC A08/MF 
AOl. 

The purpose of this year’s work has been to test and analyze 
the new dry cooling tower surface previously developed. The model 
heat transfer test apparatus built last year has been instrumented for 
temperature, humidity and flow measurement and performance has 
been measured under a variety of operating conditions. Tower Tests 
showed approximately 40 to 50% of the total energy transfer as 
taking place due to evaporation. This can be compared to approxi- 
mately 80 to 85% for a conventional wet cooling tower. Comparison 
of the model tower test results with those of a computer simulation 
has demonstrated the validity of that simulation and its use as a 
design tool. Computer predictions have been made for a full-size 
tower system operating at several locations. Experience with this 
counterflow model tower has suggested that several design problems 
may be avoided by blowing the cooling air horizontally through the 
packing section. This crossflow concept was built from the previous 
counterflow apparatus and included the design and fabrication of 
new packing plates. Instrumentation and testing of the counterflow 
model produced data with an average experimental error of 10%. 
These results were compared to the predictions of a computer model 
written for the crossflow configuration. In 14 test runs the predicted 
total heat transfer differed from the measured total heat transfer by 
no more than 8% with most runs coming well within 5%. With the 
computer analogy’s validity established, it may now be used to help 
predict the performance of fullscale wet-dry towers. 


47341 (COO—2500-2(Vol.2)) Advanced wet-dry cooling tower 
concept cross-flow tests. Snyder, T.; Bentley, J.; Giebler, M.; Glicks- 
man, L.R.; Rohsenow, W.M. (Massachusetts Inst. of Tech., Cam- 
bridge (USA). Energy Lab.). Jan 1977. Contract EY-76-S-02-2500. 
85p. (MIT-EL—77-002(Vol.2)). Dep. NTIS, PC A05/MF A0O1. 

The design, operation, instrumentation, and performance test- 
ing of a crossflow evaporative cooling tower are discussed, and 
computer predictions for performance are compared with test data. 
Experimental results for 14 runs agreed with heat and mass transfer 
coefficient calculations within 5% for 11 runs and within 8% for the 
remaining 3 runs. It was concluded that the computer model is valid 
for use in future design studies, that the wet-dry packing is effective 
in reducing cooling water consumption, and that the crossflow air- 
water arrangement shows much promise for future development. 
(LCL) 


47342 (HEDL-TME—78-33) Calculation of evaporative loss co- 
efficients for thermal power plants. Sonnichsen, J.C. Jr. (Hanford 
Engineering Development Lab., Richland, Wash. (USA)). Jun 1978. 
Contract EY-76-C-14-2170. 49p. Dep. NTIS, PC E03/MF E03. 

Evaporative loss coefficients are calculated for cooling the 
condensers of steam electric power plants. Models which simulate 
the cooling of such plants using cooling ponds, cooling towers, and 
once-through cooling are developed and applied at 230 locations 
within the contiguous U.S. Evaporative loss coefficients are calculat- 
ed for 24 cooling configurations using mean monthly weather pa- 
rameters. These coefficients are expressed in terms of ft?/s/1000 
MWt. Results indicate that the evaporative loss coefficient is de- 
pendent upon the location, type of cooling, and the specific design of 
the cooling system. 


47343 Capacitive pond as an improvement for the combination 
dry/wet cooling towers. Sheff, J.R. (Univ. of Lowell, MA). Trans. 
Am. Nucl. Soc.; 28: 598-600(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 
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47344 Control system for cooling tower fans. Mayer, R. (to 
Suntech, Inc.). US Patent 4,085,594. 25 Apr 1978. Filed date 14 Feb 
1977. 10p. 

A control system is described for automatically controlling 
the operation of a plurality of fans for a cooling tower so that the 
minimum number of fans and the lowest speeds are used to provide 
the required cooling necessary at any one time. The fans are individ- 
ually controlled in response to the temperature of the working fluid, 
to be either off or operated at a low or high speed so that as the 
temperature of the working fluid increases, more fans are turned on 
first to their low speed and then to their high speed. Safety features 
are provided for starting the system and for changing the speeds of 
the fans to prevent damage to the control system and unnecessary 
wear on the fan motors. 


47345 Improving the winter performance of fan-assisted cooling 
towers. Khlebnikov, O.P.; Pavlyuk, N.D. Coke Chem., USSR (Engl. 
Transl.); No. 10, 68(1976). 

Translated from Koks Khim.; No. 10, 51(1976). 

The fan-assisted cooling towers at the Karaganda coking 
plant have been modified in various ways to control icing. Manual 
de-icing has been eliminated and the heat-exchanger performance is 
improved. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 47351, 48181, 48182, 48183 


47346 (FE—2371-25) Evaluation of a pressurized-fluidized bed 
combustion (PFBC) combined cycle power plant conceptual design. 
Task 1 report. Commercial plant requirements definition. Huber, D.A. 
(Burns and Roe Industrial Services Corp., Paramus, N.J. (USA)). 
Feb 1978. Contract EX-76-C-01-2371. 103p. Dep. NTIS, PC A06/ 
MF AOI. 

A conceptual design for an electric power generating plant 
that will directly combust high-sulfur coal in a pressurized, fluidized- 
bed combustor (PFBC) and produce electric power in an environ- 
mentally acceptable manner was prepared. The plant should have 
the following characteristics: air-cooled pressurized fluidized bed 
coupled with gas turbine; ability to handle wide variety of coals; no 
fuel ash fusion; limited alkali metal evaporation; low bed velocity; 
ease of bed temperature control; minimum tube rupture problems; 
reduced bed cross section and size of gas handling equipment; gas 
turbine exhaust supplementally fired in an atmospheric fluid bed 
steam generator to enhance cycle efficiency; and low calcium/sulfur 
mol ratio requirements so that capital and operating costs for sorbent 
handling are minimized. The cycle is described, and the mechanical, 
electrical, structural, environmental, site, and instrumentation re- 
quirements of the pressurized fluidized bed combustion combined 
cycle power plant are presented. 


47347 (HCP/T1726—17/D) Engineer, design, construct, test, 
and evaluate a pressurized fluidized bed pilot plant using high sulfur 
coal for production of electric power. Phase I: preliminary engineering. 
Annual report. (Curtiss-Wright Corp., Wood-Ridge, N.J. (USA). 
Power Systems Div.). May 1978. Contract EX-76-C-01-1726. 148p. 
Dep. NTIS, PC A07/MF AO1. 

The most obvious application of the PFB combustor to 
commerical, base load power production is in a combined-cycle 
system. The PFB combustor, in this concept, will supply energy to a 
gas turbine-generation unit, and a waste heat boiler at the exit of the 
gas turbine system will generate steam for a steam turbine-generator 
unit. A simplified flow diagram for the air-cooled PFB combined 
cycle system is given. The main objective is to evaluate the commer- 
cial potential of a power generating concept that includes the 
pressurized, fluidized-bed combustion of coal in conjunction with a 
combined gas-steam turbine cycle. The capability to burn high-sulfur 
coal in an environmentally acceptable manner is also a major objec- 
tive. The program involves conceptual commercial design, support- 
ing experimental work, and the design, construction and operation of 
a PFB pilot plant which can be used to evaluate the commercial 
concept. Engineering and design studies are reported. 


47348 (HCP/T1726—32/D) Engineer, design, construct, test, 
and evaluate a pressurized fluidized bed pilot plant using high sulfur 
coal for production of electric power. Phase I: preliminary engineering. 
Technology support test results PFB heat exchanger fin and tube 
materials erosion rig evaluation test period July 1976—April 1977. 
(Curtiss-Wright Corp., Wood-Ridge, N.J. (USA). Power Systems 
Div.). May 1978. Contract EX-76-C-01-1726. 33p. Dep. NTIS, PC 
A03/MF AOl1. 

A test environment was created simulating the temperature 
and particle velocity conditions to which tube and fin alloys will be 
exposed in the Curtiss-Wright PFB Combustor. Sample pieces of 
seven candidate alloys were exposed to the environment for 1000 
hours, with weight and surface roughness measurements taken every 
250 hours. None of the alloys experienced changes attributable to 
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erosion. 1000-hour duration tests were run with brazed and welded 
joints and with samples having a number of erosion or corrosion 
resistant coatings. Once again, no results attributable to erosion were 
noted. The changes in weight and surface roughness as well as 
dimensional changes appear to be due entirely to the formation of 
oxides at the 1600°F test temperature. Weight losses can be related 
to spalling of such oxides from the surface _— removal from the 
test bed for measurement. No significant difference in behavior of 
the seven candidate alloys was noted during the exposure. The braze 
joints, welded joints and coated specimens similarly show no effects 
of erosion. Unless velocities are increased substantially, in which 
case further work regarding erosion will be necessary, the mecha- 
nism of erosion may be disregarded insofar as its impact on tube 
material life is concerned. Further efforts should be concerned with 
corrosion phenomena as the failure mode. 


47349 (NP—23156) Survey of combined cycle power generation: 
state of the art. Report No. 14. (New Zealand Energy Research and 
Development Committee, Auckland). Oct 1976. 48p. Dep. NTIS 
(US Sales Only), PC A03/MF AO1. 

The state of the art of combined cycle power generation from 
a variety of aspects is examined. It is shown that where gas is 
available recuperative combined cycle plant has many advantages 
over conventional steam plant. These advantages are mainly in 
capital cost, fuel consumption and environmental impact. These 
advantages warrant a comprehensive feasibility report which should 
be completed before an irrevocable commitment is made to the 
current proposals for gas fired steam stations. 


47350 Combined steam and gas turbine plant and method of 
operation. Harboe, H. (to Stal-Laval Turbin AB). US Patent 
4,086,758. 2 May 1978. Priority date 12 Sep 1975, Sweden. 4p. 

Steam and gas turbines share a common heat source accord- 
ing to the invention. A fluidized bed combustion chamber provides 
hot gas for the gas turbine and a heat source for a gaseous heat 
exchange medium which transfers heat to the steam turbine. Air 
flow from the gas turbine compressor is used to help control the 
temperature of the hot gases in the fluidized bed and may also be 
used as the heat exchange medium for the steam turbine. Controls 
for air flow and pressure are provided to accommodate variations in 
power demand. A method of operating such a plant is also disclosed. 


COMPONENTS 
REFER ALSO TO CITATION(S) 47664, 47701, 47723 


47351 (FE—2291-15) High Temperature Turbine Technology 
Program: Phase I. Topical report. Reference turbine subsystem design 
(primary and back-up concepts). (Curtiss-Wright Corp., Wood-Ridge, 
N.J. (USA). Power Systems Div.). Feb 1977. Contract EX-76-C-01- 
2291. 95p. (CW-WR—76-020-12). Dep. NTIS, PC AO5/MF AOl1. 

Progress in developing the design of a high temperature 
turbine for a 750 MW combined cycle power plant using coal- 
derived fuels is reported. Information is included on primary turbine 
design; aerodynamic studies; heat transfer in turbine components; 
stress analysis and vibration studies; materials selection; and back-up 
turbine design. (LCL) 


47352 (TID—27912) Conceptual design of an atmospheric flui- 
dized-bed combustion electric power generating plant. Quarterly tech- 
nical progress report, July—September 1977. Cosgrove, E.J. (Burns 
and Roe, Inc., Woodbury, N.Y. (USA)). Oct 1977. Contract EF-77- 
C-01-2455. 34p. Dep. NTIS, PC A03/MF AO1. 

Progress in the design of an atmospheric fluidized-bed com- 
bustion power generating plant is reported: Specifications, cost esti- 
mates, optimization, economics, etc. (LTN) 


47353 (TID—28442) Conceptual studies and preliminary design 
of a fluid bed fired boiler for service in an electric utility. (Babcock 
and Wilcox Co., Barberton, Ohio (USA). Fossil Power Generation 
Div.). 28 Apr 1978. Contract EF-77-A-01-6013. 445p. Dep. NTIS, 
PC A19/MF AOl1. ; 

In recent years the fluidized bed combustion process has 
attracted a great deal of interest because of its ability to reduce 
undesirable sulfur emissions resulting from the burning of sulfur 
bearing fuels. Considerable effort has been expended to develop 
fundamental fluidized bed combustion data, but little effort was 
made to apply the data to engineering developments and studies. To 
overcome this deficiency, TVA together with ERDA, now DOE, 
commissioned B and W to perform the engineering studies required 
to develop the preliminary design of a 200 MW atmospheric pressure 
fluidized bed utility boiler. More specifically, B and W investigated 
different boiler cycle arrangements and various bed operating veloci- 
ties to establish a single design which would be pursued in greater 
detail. Further, as a result of the engineering studies, estimates of 
capital and operating costs were made, predictions of system oper- 
ability were prepared and areas requiring additional research and 
development were identified. In addition, it was shown how the 
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resulting demonstration unit could be extrapolated to a commercial 
utility size (800 MW) and an assessment was made of the environ- 
mental impact of large fluid bed fired utility boiler systems. The 
results of thirteen months of engineering development studies are 
summarized. 


47354 (TID—28607) Measuring and improving the efficiency of 
boilers: a manual for determining energy conservation in steam gener- 
ating power plants. Dyer, D.F.; Maples, G. (Auburn Univ., Ala. 
(USA). Dept. of Mechanical Engineering). Feb 1978. Contract EC- 
77-G-01-5091. 190p. Dep. NTIS, PC A09/MF AO1. 

The text presented is intended to serve as a reference docu- 
ment for a national program on “Improving the Efficiency of 
Boilers”. This text can be used as a basis for formal presentations as 
well as a manual for individual reference. The scope of the text is 
intended to include the necessary information for saving energy in 
boiler operation for plant managers, owners, engineers as well as 
boiler operators. The eight chapters of the text are presented without 
detailed analysis to insure that the information can be easily under- 
stood by all for whom the text is intended. More detailed analysis is 
presented in Appendices A and B for those wishing to understand 
and calculate the technical performance of a boiler. The text in- 
cludes necessary introductory material on the energy situation and 
factors affecting boiler efficiency in Chapters 2 and 3, respectively. 
A complete text program for determining efficiency and factors 
causing poor performance is given in Chapter 4. Chapters 5 and 6 
indicate proper methods for controlling boiler water quality and fuel 
oil. Finally, Chapter 7 indicates various capital expenditures which 
can be made to recover waste heat from boilers and Chapter 8 
describes the operation and maintenance of boilers. Appendix A 
indicates how the fuel properties are analyzed and Appendix B 
shows a complete analysis of boiler performance based on the test 
procedure indicated in Chapter 4. 


47355 Valve contingency detection system for a turbine power 
plant. Podolsky, L.B.; Groves, C.L. Jr. (to Westinghouse Electric 
Corp.). US Patent 4,053,745. 11 Oct 1977. Filed date 12 Nov 1975. 
18p. 

A system for detecting the failure of steam inlet valves to 
respond properly to their respective control signals, is described. 
The detection of such a contingency provides an appropriate indica- 
tion, and also initiates a transfer to single valve operation when 
operating in the sequential valve mode. The system provides for 
indicating and/or transferring to single valve operations only after 
the contingency has been detected for a predetermined interval to 
compensate for the velocity limiting characteristics of the valve 
actuators. 


47356 Optimal initial parameters of peaking steam turbine power 
units. Aminov, R.Z.; Khrustalev, V.A.; Chertykov, A.M. (Saratov 
Polytech Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; 20: No. 9, 
50-56(Sep 1977). (In Russian). 

A method of integrated calculation of the optimal values of 
initial steam parameters, intermediate superheating pressure, and 
feedwater temperature, taking into account the annual unit loading 
ratio and fuel consumption for startup, is proposed. The value of 
annual rated costs of unit operation, consisting of the fuel and capital 
components, is selected as the optimality criterion. Results of illus- 
trative calculations for some accepted initial conditions are present- 


47357 Fast-response optimization of twin-shaft turbines. Smir- 
nov, G.M. (Leningrad Metall Works, USSR). Izv. Vyssh. Uchebn. 
Zaved., Energ.; 20: No. 9, 75-82(Sep 1977). (In Russian). 

A twin-shaft gas-turbine plant similar to that made by the V.I. 
Lenin Nevskiy Engineering Works is considered. A mathematical 
description of the turbine in the form of 9 essentially nonlinear 
algebro-differential equations is determined. The problem of search 
for the optimum fast-response turbine control is formulated and 
solved. The solution of the problem is obtained by resorting to the 
general method of analysis of fast response developed by the author 
in other works. Calculation of the control algorithm is carried out 
for some boundary conditions and averaged turbine parameters by 
means of a Minsk-22 computer. Utilization of the results of this 
article for the synthesis of technical devices implementing optimiz- 
ation of the twin-shaft gas turbine of the type described, is proposed. 


47358 Analysis of the regenerative cycle of gas turbine plant. 
Lapin, Yu.D. (Moscow Higher Tech Sch. im. N.E. Bauman, USSR). 
Izv. Vyssh. Uchebn. Zaved., Energ.; 20: No. 9, 132-134(Sep 1977). (In 
Russian). 

The problem of determination of the maximum internal effi- 
ciency of the regenerative cycle and of the optimal extent of 
pressure increase is considered. Calculation formulas are presented. 


47359 Starting a gas turbine engine by compressed air fed tangen- 
tially upon blades of the main turbine. Slobodyanyuk, L.I.; Daineko, 
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V.I. (Sevastopol’ Instrm Eng Inst, USSR). Izv. Vyssh. Uchebn. 
Zaved., Energ.; 20: No. 9, 135-137(Sep 1977). (In Russian). 

The problem of starting gas turbine engines by supplying 
compressed air on the blades of the main turbine through nozzles 
tangentially situated around the perimeter of the turbine housing is 
considered. This method of starting may be recommended for bulky 
rotors requiring a long run-up time for warm-up. However, abun- 
dant supply of compressed air is necessary. 


47360 Droplet impact setup with a liquid-metal drive. Shaloba- 
sov, I.A.; Degtyar, V.G.; Pryakhin, V.V.; Shuvalov, G.I. (Moscow 
Power Eng Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; 20: No. 
9, 145-148(Sep 1977). (In Russian). 

The design of a new setup to study the process of collision 
and erosion wear due to droplet impact effect on a sample is 
described. The drive of the setup is designed with the use of a liquid 
metal in which a cavitation cavern is formed when an electric 
current is permitted to pass through it. This cavern creates an 
impulse impact wave. Results of an all-round experimental verifica- 
tion of the test model of the drive are presented. 


47361 Determination of the optimal width of intertube spacing in 
membrane economizers for boilers. Medvedev, V.A. (Saratov Poly- 
tech Inst, USSR). Jzv. Vyssh. Uchebn. Zaved., Energ.; No. 8, 60- 
65(Aug 1977). (In Russian). 

An analytical method of calculation of the optimal width of 
the intertube spacing in membrane economizers for boilers is pre- 
sented. The guiding condition is the minimum rated gas consump- 
tion. An example of calculation of the optimum width of the spacing 
for the membrane economizer of the boiler of a 1200 MW unit is 
given. Based on a theoretical analysis according to the method 
obtained, a new design of the membrane heating surface is proposed. 
It consists of all-welded coiled pipes with double shaped spacings. 


47362 Optimization of the tube wall of a corridor bundle with 
transverse flow, relying on heat transfer efficiency. Kalafati, D.D.; 
Popalov, V.V. (Moscow Power Eng Inst, USSR). Izv. Vyssh. 
Uchebn. Zaved., Energ.; No. 8, 89-93(Aug 1977). (In Russian). 

Based on the concept of heat transfer efficiency, optimization 
of the tube wall of the corridor bundle for a heat exchanger with 
transverse heat carrier flow is carried out. It is shown that a square 
cell of the tube bundle with the minimum possible, from the point of 
view of technological conditions, spacing is optimal. This optimum 
corresponds not only to the minimum power consumption for heat 
carrier circulation, but also to the technical and economic optimum. 


47363 Method of linearization of heat exchanger dynamics equa- 
tions. Korol’kov, B.P.; Borchevskin, Yu.S.; Pupin, A.A.; Tairov, 
E.A. (Sib Energet Inst, Acad of Sci of the USSR). Izv. Vyssh. 
Uchebn. Zaved., Energ.; No. 8, 94-100(Aug 1977). (In Russian). 

A modification of the traditional method of linearization of 
equations is proposed. It permits more exact consideration of the 
effect of the rate of flow on process dynamics. The modified method 
is substantiated by an analysis of dynamics equations and an experi- 
mental check of theoretical calculations. The proposed approach to 
linearization makes it possible to do away with the restriction to 
cases with small deviations of the parameters of operating conditions 
from the original steady-state operating conditions. 


47364 Technical and economic optimization of pressure of inter- 
mediate steam superheating at industrial steam power plants. Khleba- 
lin, Yu.M.; Nikolaev, Yu.E. (Saratov Polytech Inst, USSR). Izv. 
Vyssh. Uchebn. Zaved., Energ.; No. 8, 48-53(Aug 1977). (In Russian). 

A method of calculation of the optimal steam superheating 
pressure for industrial heating plants of the PT type is worked out. It 
makes use of the differential energy equations. It is shown that for 
the PT-160-130/5 plant, with fuel costs being 20 roubles/tec, the 
optimum intermediate steam superheating pressure amounts to 4.6 
MPa. 


47365 Effect of wake disturbances on the development of root 
flow separation in turbine stages. Kirillov, I.1.; Shpenzer, G.G. (Len- 
ingrad Polytech Inst im. M.I. Kalinin, USSR). Jzv. Vyssh. Uchebn. 
Zaved., Energ.; No. 8, 66-70(Aug 1977). (In Russian). 

It is shown that wake disturbances contribute to the develop- 
ment of stall phenomena in stage root sections. The presence of salt 
deposits in the flow-through part of turbines may contribute to the 
development of stall phenomena. 


47366 Investigation of the effect of root clearances on character- 
istics of axial turbine stages. Goglev, I.G.; Klimtsov, A.A.; Popkov, 
V.1.; Tarasov, V.V. (Bryansk Inst of Transp Mach, USSR). Izv. 
Vyssh. Uchebn. Zaved., Energ.; No. 8, 71-76(Aug 1977). (In Russian). 

Results of an experimental investigation of the effect of closed 
and open root clearances on energetic characteristics of an axial 
turbine stage with a comparatively low d/I ratio are presented. 
Changes in the structure of the flow in the rim clearance are 
considered. Recommendations on the selection of the magnitude of 
the open and closed rim clearances are presented. 
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47367 Dynamic characteristics of steam turbine bearings. 
Volkov, V.N.; Gnidin, G.V.; Kocherova, E.I. (Ivanov Energet Inst 
im. V.I. Lenin, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 8, 
128-132(Aug 1977). (In Russian). 

An integral method of calculation of static and dynamic 
characteristics of radial bearings of steam turbines is considered. 
Calculation results are compared with other methods. 


Automated vibration setup to investigate endurance of gas 
turbine engine blades under the conditions of programmed load and 
temperature variations. Troshchenko, V.T.; Voloshchenko, A.P.; 
Gryaznov, B.A.; Rovkov, V.A.; Grishko, V.G.; Fot, N.A.; Tseitlin, 
V.L; Elenevskii, D.S.; Bekbulatov, R.S.; Konoplyannikov, E.G.; 
Onishchenko, A.D.; Fedorov, Yu.N. (Inst of Strength Mater, Acad 
of Sci of the Ukr SSR, Kiev). Probl. Prochnosti; No. 5, 97-104(May 
1977). (In Russian). 

Automatized setup systems (of force excitation, high frequen- 
cy heating, air cooling, and automatic control ensuring interaction of 
all the systems) are described. They serve the purpose of investigat- 
ing the carrying capacity of rotor blades of turbines and compressors 
of gas turbine engines subjected to programmed thermal and dynam- 
ic loading. 


47369 Planning of uninterrupted power supply systems. Boettger, 
K. AEG-Telefunken Prog.; No. 3, 79-83(1977). 

The article gives an insight into the main terms used in the 
planning of uninterrupted power supply (UPS) systems, and the 
problems arising with this are investigated at the same time. The 
close linkage between UPS systems and their peripheral equipment is 
treated in detail. 


47370 Static converters for starting gas-turbine sets. Senger, K.; 
Wendt, D. AEG-Telefunken Prog.; No. 3, 84-88(1977). 

Starting converters are nowadays numbered among the larg- 
est static-converter units built to feed speed-controlled three-phase 
ac machines. The method of operation of these converters is illus- 
trated, taking a standard design for the starting of gas-turbine sets as 
an example. At the same time it is shown which measures are taken 
to achieve optimum utilization of the converter. 


47371 Some specific characteristics of corrosion of regenerative 
air preheater packings in residual oil-fired boilers. Tsirul’nikov, L.M.; 
Il'yasov, N.I.; Urunbaev, M.A. (GRES, Syr’-Darya, Kaz SSR). 
Energomashinostroenie; No. 10, 14-15(1977). (In Russian). 

Results of an investigation of the process of low-temperature 
corrosion and contamination in regenerative air preheaters of TGM- 
94 and TGMP-114 boilers fired by low-sulfur-content residual oil 
fuel are presented. The curves of variation of packing temperatures 
during the rotation of the air preheater rotor are analyzed. It is 
shown that as much attention should be paid to the problems of 
protection from low-temperature corrosion when burning low- 
sulfur-content oil fuels as when burning high-sulfur-content oil fuels, 
especially when supercritical pressure boilers are involved. 


47372 Some results of integrated investigations of the technology 
of manufacture of large steam turbine blades. Bauman, N.Ya.; Kuzyu- 
shin, V.K.; Shklyar, A.I.; Krichenov, I.B.; Osipenko, V.N. (Ural 
Polytech Inst, USSR). Energomashinostroenie; No. 10, 25-28(1977). 
(In Russian). 

Results of calculations and experimental investigations of 
residual deformations of the airfoil part of the rotor blade of the last 
stage of the T-250/300-240 turbine manufacture according to differ- 
ent variants of the technological process are presented. These airfoils 
are 940 mm long. The blade material is steel 1 Kh 11 MF 
(1Cr11MoV). It is found that blades of high quality may be obtained 
by improving the technology of manufacture of long blades, namely, 
by selecting an appropriate succession of operations, creating favora- 
ble conditions for cutting, mechanization a automation of manual 
— improvement of cutting tools, and other technological 

actors. 


47373 Results of investigation of double-flow radial-axial stages 
for low-pressure cylinders of high-capacity steam turbines. Kirillov, 
LI; Kirillov, A.L; Birzhakov, M.B.; Litinetskii, V.V.; Podborskii, 
L.N. (Leningrad Polytech Inst im. M.I. Kalinin, USSR). 
Energomashinostroenie; No. 10, 34-36(1977). (In Russian). 

Results of investigations of several variants of models of 
radial-axial stages are presented and recommendations on their appli- 
cation are given. It is found that, under the conditions of the low- 
pressure cylinder, the double-flow radial-axial stage with a closed- 
type rotor ensures high efficiency, close to the rated one. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 46995, 48256 


47374 Steam boilers. Ashdown, R.A. (to Foster Wheeler 
Energy Corp.). US Patent 4,085,708. 25 Apr 1978. Priority date 18 
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Feb 1976, United Kingdom of Great Britain and Northern Ireland 
(UK). 4p. 

A description is given of a waste heat steam boiler which is 
capable of using as secondary combustion air, the exhaust gases from 
a steam turbine. The boiler has burners which are fed with primary 
combustion air by an air blower. This air is cool and can be used to 
keep part of the burners cool. The burners have throats supplied 
with secondary combustion air from a windbox which receives this 
secondary air either from the gas turbine or from a forced draught 
fan. The burner throats are adjustable between an open full quarl 
position when the secondary air is the gas turbine exhaust and a 
partially closed position where the effective quarl diameter is re- 
duced when the secondary air is supplied by the forced draught fan. 


47375 Coal and nuclear power station costs. London; U.K. Dept. 
of Energy (1978). 13p. 

This paper compares the costs of coal and nuclear power 
stations using the CEGB “standardised system costs” technique. It 
deals only with the cost of adding one new station to the CEGB 
system in England and Wales. The analysis reveals that the key 
factor for coal is the cost of coal not construction costs or station 
performance whereas for nuclear the construction costs and plant 
performance are more important than fuel cycle costs. The choice of 
a reactor system affects construction costs. It is concluded that the 
UK will need maximum use of both coal and nuclear stations until at 
least the end of the century. 


ECONOMICS 
REFER ALSO TO CITATION(S) 46208 


47376 Economic considerations of raw brown coal fueled steam 
generators. Jakobsen, H.J. Energietechnik; 27: No. 8, 312-315(Aug 
1977). (In German). 

Examinations of an 815 t/h steam generator were made with 
the intention of firstly, maximising capabilities and reliability and 
secondly, minimising investment and operational costs. Raw lignite 
was used due to the implications of its theoretical low combustion 
temperature which as a result proves it to be more economical than 
other fuel sources viz. oil or hard coal that transmission of raw 
lignite fired steam generators is not only effective in the combustion 
chamber but also in the convective heatiing surface. The introduc- 
tion of post-combustion grates reduced the normal 13 to 18% fuel 
waste rate i.e. pulverised fuel not effectively used because its com- 
bustion time is greater than the time it spends in the combustion 
chamber, to 4%. The initial investment costs for the post-combustion 
grates quickly pay for themselves. An explanation and analysis of 
associated problems in the investigation of the combustion chamber 
is discussed emphasising the practicability and necessity of employ- 
ing modern analytical methods to better ascertain the operational 
qualities and economic viability of the steam generator. 


OFF-PEAK ENERGY STORAGE 
REFER ALSO TO CITATION(S) 47984, 47985, 47989, 48040 


47377 (CONF-771053—, pp 263-269) Flywheel development for 
the Electric Power Research Institute. Brobeck, W.M. (William M. 
Brobeck and Associates, Berkeley, CA). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

A description is given of two years of development work on 
flywheels for peak power shaving in the electric utility system. 
Single and multi-ring, E-glass composite wheels were spun at surface 
speeds up to 500 meters/sec. Considerable work was done on the 
stability of the pendulous support used. Both elastomeric and me- 
chanical inter-ring attachments and a single ring with composite 
spokes were tested. Mechanical difficulties, overcome by the end of 
the project, limited speeds to considerably less than the ultimate 
strength of the material. 


FUELS 
REFER ALSO TO CITATION(S) 46526, 47380, 47381, 47383 


47378 (NUS—1997) Coal availability and demand: Round I and 
Round II coal conversion candidates. Coffey, M.E.; Lefton, S. (NUS 
Corp., Rockville, Md. (USA). Environmental Safeguards Div.). 20 
Aug 1976. 409p. Dep. NTIS, MF A0Ol1. 

Portions of document are illegible. 

This study has been performed to assess the availability of 
complying coals for 140 Round I and Round II coal conversion 
boiler candidates. Complying coals are defined as the maximum 
percent sulfur content of the coals that may be burned while 
allowing each power plant unit coal conversion candidate (hereafter 
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referred to as unit) to meet the State Implementation Plan (SIP) 
emission limits on sulfur or sulfur dioxide. Since the ability of a unit 
to operate may be affected by use of other than design coal, a survey 
has been conducted to identify critical coal characteristics, their 
reported effects on power plant performance and tolerable limiting 
values. From this survey, estimates of the acceptable range of values 
for critical coal characteristics for each unit are then based on 
generic boiler considerations. These ranges are then compared with 
characteristic (coal quality) data for the available coal supply so that 
the coal supply may be matched with the projected future coal 
demand of each coal conversion unit. The result is a list of potential 
coal supply areas from which each unit may obtain an acceptable 
coal that will allow compliance with the SIP emission limits. The 
results of this study are summarized as follows: Using the generic 
boiler limitations on the critical coal characteristics, compatible coals 
were selected for each of the 140 units from both the reported and 
estimated coal supplies. These are reported in Appendix A. For nine 
cyclone units the criterion on maximum ash softening temperature 
was relaxed so that all these units could have compatible supplies 
selected from the reported coal supply. This assumes that these units 
will be able to burn a coal with an ash softening point 100°F to 
200°F higher than the generic boiler limitation or the criterion will 
be met by blending, washing, additives, etc. 


47379 Rationalization of fuel utilization at the consumers. 
Berger, K. (Statni Energeticka Inspekce, Ostrava, Czech.). UAli; 25: 
No. 10, 418-420(Oct 1977). (In Czech). 

Conditions are known which optimize the utilization of solid 
fuels burned in boilers. However, changes in grain size and moisture 
in the fuel (caused by manipulations of the bulldozer during storage 
or by meteorological changes) have an influence on the long range 
average efficiency of boilers which is not sufficiently appreciated. 
Boiler manufacturers should allow for these and other site factors in 
designing boilers to burn efficiently the available fuel supplies. The 
utilization of steam, particularly waste steam, has a considerable 
influence on boiler efficiency. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 48908, 48917 


47380 (FEA/G—76/510) Environmental impact determination 
of action to be taken under the Energy Supply and Environmental 
Coordination Act for powerplant 14, Maynard Generating Station, 
Waterloo, Iowa. (Federal Energy Administration, Washington, D.C. 
(USA)). [nd]. 96p. Dep. NTIS, PC A05/MF AO1. 

On June 30, 1975 the Federal Energy Administration (FEA) 
issued prohibition orders to the Iowa Public Service Co. which, if 
made effective, would prohibit the burning of petroleum products or 
natural gas as the primary energy source for power plant No. 14 at 
its Maynard Generating Station, which currently burns natural gas 
and coal. The probable ultimate results of making effective these 
prohibition orders would be to convert these power plants to 100% 
coal firing. The Environmental Assessment of the proposed action at 
the Maynard Station was thoroughly reviewed and the potential 
environmental impacts of converting to 100% coal firing were as 
follows. The principal air quality impacts are increased emissions of 
particulate matter and SO, but air concentrations of SO2 will be 
well below Federal and state air quality standards and conversion 
will cause insignificant changes in particulate concentrations. Other 
air pollutants are not expected to have an impact on ambient air 
quality.No new water pollutant criteria are expected to be violated 
by the fuel conversion. No significant impacts on aquatic habitats 
would result. No endangered or threatened species are known to 
occur in the generating station site area. No historic sites would be 
affected. Based on this environmental assessment, FEA has deter- 
mined that the issuance of a Notice of Effectiveness to Maynard 
Generating Station, power plant 14, will not significantly affect the 
quality of the human environment within the National Environmen- 
tal Policy Act, and FEA will prepare a negative determination on 
the issuance of the Notice of Effectiveness to the Maynard Genener- 
ating Station certifying that this action is not “a Federal action 
significantly affecting the quality of the human environment” and 
does not require preparation of an environmental impact states 
pursuant to the NEPA. 


47381 (FEA/G—77/086) Environmental impact determination 
of action to be taken under the Energy Supply and Environmental 
Coordination Act for powerplants 10 and 11, Des Moines Generating 
Station, Des Moines, Iowa. (Federal Energy Administration, Wash- 


ington, D.C. (USA)). Apr 1977. 114p. Dep. NTIS, PC A06/MF 
AOl. 


On June 30, 1975 the Federal Energy Administration (FEA) 
issued prohibition orders to the lowa Power and Light Co. which, if 
made effective would prohibit the burning of petroleum products or 
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natural gas as the primary energy source for power plants 10 and 11 
at its Des Moines Generating Station. Power plants 10 and 11 
currently burn natural gas and coal. The probable ultimate results of 
making effective these prohibition orders would be to convert these 
power plants to 100% coal firing. The Environmental Assessment of 
the proposed action at the Des Moines Station was thoroughly 
reviewed and the potential environmental impacts of converting to 
100% coal firing were as follows. The principal air quality impacts 
are increased emissions of particulate matter and SOz2, but air con- 
centrations of SO2 will be well below Federal and state air quality 
standards and particulate concentrations will be only slightly in- 
creased. Other air pollutants are not expected to have a significant 
impact on ambient air quality. No water pollutant concentration 
levels that already violate Federal criteria will be increased by more 
than 4%, but is not considered so significant as to require prepara- 
tion of an environmental impact statement. No significant impacts on 
aquatic habitats would result. No endangered or threatened species 
are known to occur in the generating station site area. No historic 
sites would be affected. Based on this environmental assessment, 
FEA has determined that the issuance of a Notice of Effectiveness to 
Des Moines Generating Station, power plants 10 and 11, will not 
significantly affect the quality of the human environment. 


47382 (FEA/G—77-087) Environmental impact determination of 
action to be taken under the Energy Supply and Environmental 
Coordination Act for powerplants 1, 2, and 3, Port Wentworth Gener- 
ating Station, Savannah, Georgia, (Federal Energy Administration, 
Washington, D.C. (USA)). Apr 1977. 122p. Dep. NTIS, PC A06/ 
MF AOl. 

On June 30, 1975 the Federal Energy Administration (FEA) 
issued prohibition orders to the Savannah Electric and Power Co., 
Savannah, Ga. which, if made effective would prohibit the burning 
of petroleum products or natural gas as the primary energy source 
for power plants 1, 2, and 3 at the Port Wentworth Generating 
Station. Power plants 1, 2, and 3 currently burn natural gas or oil. 
The probable ultimate results of making effective these prohibition 
orders would be to convert these power plants to 100% coal firing. 
The Environmental Assessment of the proposed action at the Port 
Wentworth Station was thoroughly reviewed and the potential 
environmental impacts of converting to 100% coal firing were as 
follows. The principal air quality impacts are increased emissions of 
particulate matter and SOs, but air concentrations of both will be 
well below Federal and state air quality standards. Other air pollut- 
ants are not expected to have an impact on ambient air quality. No 
new water pollutant criteria are expected to be violated by the fuel 
conversion, and no pollutant concentration levels that already vio- 
late Federal criteria will be increased by more than 1%. No impacts 
on aquatic habitats would result. No endangered or threatened 
species are known to occur in the generating station site area. No 
historic sites would be affected. Based on __ this 
environmentalassessment, FEA has determined that the issuance of a 
Notice of Effectiveness to Port Wentworth Generating Station, 
power plants 1, 2, and 3, will not significantly affect the quality of 
the human environment within the National Environmental Policy 
Act, and FEA will prepare a negative determination on the issuance 
of the Notice of Effectivenesses to the Port Wentworth Generating 
Station certifying that this action is not a Federal action significant- 
ly affecting the quality of the human environment” and does not 
require preparation of an environmental impact statement pursuant 
to the NEPA. (LCL) 


47383 (FEA/G—77-088) Environmental impact determination of 
action to be taken under the Energy Supply and Environmetal Coordi- 
nation Act for powerplant 7, Ames Generating Station, Ames, Iowa. 
(Federal Energy Administration, Washington, D.C. (USA)). 1975. 
112p. Dep. NTIS, PC A06/MF AO1. 

On June 30, 1975 the Federal Energy Administration (FEA) 
issued prohibition orders to the Ames Electric Utility, which, if 
made effective would prohibit the burning of petroleum products or 
natural gas as the primary energy source for power plant 7 at its 
Ames Generating Station. Power Plant 7 currently burns natural gas, 
coal, and refuse-derived fuel (RDF). The probable ultimate results of 
making effective these prohibition orders would be to convert these 
power plants to coal and RDF firing. The Environmental Assess- 
ment of the proposed action at the Ames Station was thoroughly 
reviewed and the potential environmental impacts of converting to 
coal and RDF firing were as follows. The principal air quality 
impacts are increased emissions of particulate matter and SOs, but air 
concentrations of both will be well below Federal and state air 
quality standards. Other air pollutants are not expected to have an 
impact on ambient air quality. No new water pollutant criteria are 
expected to be violated by the fuel conversion. No impacts on 
aquatic habitats would result. No endangered or threatened species 
are known to occur in the generating station site area. No historic 
sites would be affected. Based on this environmental assessment, 
FEA has determined that the issuance of a Notice of Effectiveness to 
Ames Generating Station, power plant 7, will not significantly affect 
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the quality of the human environment within the National Environ- 
mental Policy Act, and FEA will prepare a negative determination 
on the issuance of the Notice of Effectiveness to the Ames Generat- 
ing Station certifying that this action is not "a Federal action 
significantly affecting the quality of the human environment” and 
does not require preparation of an environmental impact statement 
pursuant to the NEPA. (LCL) 


47384 (FEA/G—77/178) Environmental impact determination 
of action to be taken under the Energy Supply and Environmental 
Coordination Act for powerplants 1, 2, and 3, Sutton Generating 
Station, Wilmington, North Carolina. (National Energy Information 
Center, Washington, D.C. (USA)). Jun 1977. 103p. Dep. NTIS, PC 
A06/MF AO1. 

On June 30, 1975 the Federal Energy Administration (FEA) 
issued prohibition orders to the Carolina Electric and Power Co., 
which, if made effective would prohibit the burning of petroleum 
products or natural gas as the primary energy source for power 
plants 1, 2, and 3 at its Sutton Generating Station. Power plants 1, 2, 
and 3 currently burn coal. The probable ultimate results of making 
effective these prohibition orders would be to prevent these power 
plants from burning oil or natural gas. The Environmental Assess- 
ment of the proposed action at the Sutton Station was thoroughly 
reviewed and the potential environmental impacts were as follows. 
The principal air quality impacts are continued emissions of particu- 
late matter and SO2, but air concentrations of both will be well 
below Federal and state air quality standards. Other air pollutants 
are not expected to have an impact on ambient air quality. No new 
water pollutant criteria are expected to be violated. No impacts on 
aquatic habitats nor on endangered or threatened species would 
result. No historic sites would be affected. Based on this environ- 
mental assessment, FEA has determined that the issuance of a Notice 
of Effectiveness to Sutton Generating Station, power plants 1, 2, and 
3, will not significantly affect the quality of the human environment 
within the National Environmental Policy Act, and FEA will pre- 
fe a negative determination on the issuance of the Notice of 

ffectivenesses to the Sutton Generating Station certifying that this 
action is not "a Federal action significantly affecting the quality of 
the human environment” and does not require preparation of an 
environmental impact statement pursuant to the NEPA. (LCL) 


47385 Control of electric power system environmental impacts. 
Mott, W.E. (Dept. of Energy, Washington, DC). Trans. Am. Nucl. 
Soc.; 28: 9-10(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47386 Comparison of long-term environmental impacts: more 

questions than answers. Gotchy, R.L. (Nuclear Regulatory Commis- 

sion, Washington, DC). Trans. Am. Nucl. Soc.; 28: 71-72(Jun 1978). 

97) From ANS annual meeting; San Diego, CA, USA (18 Jun 
" See CONF-780622—. 


47387 Environmental review process for fossil fuel plants in 

Minnesota. Coleman, J.R. (Sigma Associates, Inc., Minneapolis). 

Trans. Am. Nucl. Soc.; 28: 568-569(Jun 1978). 

1978) From ANS annual meeting; San Diego, CA, USA (18 Jun 
" See CONF-780622—. 


THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 48715 


NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 46358, 46359, 46362, 48591, 
48592, 48600, 48692 


47388 (DES—76-3) Coal Conversion Program Energy Supply 
and Environmental Coordination Act, Section 2. Public Service Com- 
pany of New Hampshire Schiller Generating Station Powerplants 
numbers 4 and 5 (Docket No. OFU-050-051). (Federal Energy Ad- 
—- Washington, D.C. (USA)). 1976. 235p. Dep. NTIS, MF 

Portions of document are illegible. 

This EIS discusses the environmental impacts of converting 
from oil to coal as the primary fuel at the Schiller Generating 
Station of the Public Service Company of New Hampshire. The 
report describes existing conditions and analyzes the impact of 
conversion as it will affect air, water, land-use and solid waste, 
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ecological resources and aesthetic factors under a variety of pollu- 
tion control strategies. Unavoidable adverse impacts and irreversible 
commitments of resources are summarized along with suggested 
measures to mitigate their effects. The following impacts may occur 
as a result of the proposed action: (1) increase in emissions of sulfur 
dioxide, carbon monoxide, particulates and nitrogen oxides with no 
violation of applicable primary air quality standards, (2) a potential 
short-term increase in particulate emissions with possible violations 
of the Federal and State 24-hour secondary standards, (3) an increase 
in ash generation and the revived use of the Dover Point ash 
disposal site or the development of a new ash disposal site in the 
general vicinity of the generating station, (4) potential increases in 
emissions of water pollutants, including heavy metals and suspended 
solids and, (5) increases in heavy metal releases due to ash disposal 
and coal pile runoff which may affect aquatic and life resources in 
the vicinity of the generating station. These impacts vary greatly 
with the degree of pollution control; alternative control methods for 
air, water and solid waste pollution are examined in this statement. 


47389 (ORNL/TM—6072) Survey of industrial coal conversion 
equipment capabilities: high-temperature, high-pressure gas purifica- 
tion. Meyer, J.P.; Edwards, M.S. (Oak Ridge National Lab., Tenn. 
(USA)). Jun 1978. Contract W-7405-ENG-26. 213p. Dep. NTIS, PC 
A10/MF AO1. 

In order to ensure optimum operating efficiencies for com- 
bined-cycle electric generating systems, it is necessary to provide gas 
treatment equipment capable of operating at high temperatures 
(>1000°F) and high pressure (>10 atmospheres absolute). This 
equipment, when assembled in a process train, will be required to 
condition the inlet stream to a gas turbine to suitable levels of gas 
purity (removal of particulate matter, sulfur, nitrogen, and alkali 
metal compounds) so that it will be compatible with both environ- 
mental and machine constraints. In this work, a survey of the 
available and developmental equipment for the removal of particu- 
late matter and sulfur compounds has been conducted. In addition, 
an analysis has been performed to evaluate the performance of a 
number of alternative process configurations in light of overall 
system needs. Results from this study indicate that commercially 
available, reliable, and economically competitive hot-gas cleanup 
equipment capable of conditioning raw product gas to the levels 
required for high-temperatue turbine operation will not be available 
for some time. 


47390 Analysis of emission control alternatives for coal-fired 
power plants. Merkhofer, M.W. (SRI International, Menlo Park, 
CA). Trans. Am. Nucl. Soc.; 28: 70(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47391 Removal of sulfur and nitrogen oxides with aqueous absor- 
bent. Welty, A.B. Jr. US Patent 4,086,324. 25 Apr 1978. Filed date 
11 Jan 1974. 12p. 

Sulfur oxides and nitrogen oxides are removed from flue gas 
by scrubbing the flue gas with an aqueous ammoniacal solution 
containing ammonium thiosulfate and either ammonium sulfite or 
ammonium hydroxide. The presence of ammonium thiosulfate in the 
absorbent solution also inhibits the oxidation of sulfur dioxide to 
hexavalent sulfur. The scrubber effluent solution or a portion thereof 
is acidified in order to liberate sulfur dioxide in a concentrated 
stream. 


47392 Selective separation of sulfur oxides from carbon dioxide 
in an effluent gas stream. Pearce, R.L. (to Dow Chemical Co.). US 
Patent 4,071,602. 31 Jan 1978. Filed date 20 Nov 1975. 4p. 

A method for selectively separating sulfur oxides from carbon 
dioxide in an effluent gas stream by contacting the stream with 
solutions of alkanolamines at from 200 to 230°F. At these tempera- 
tures the carbon dioxide is not absorbed to any degree by the 
alkanolamine while the sulfur oxides are quantitatively reacted. The 
spent alkanolamines are regenerated through the use of a weak base 
ion exchange resin in a cyclic process. 


47393 Demonstration of the IFP stack-gas desulfurization proc- 
ess. Busson, C.; Dezael, C.; Salvat, J. (Inst Fr du Pet). Rev. Inst. Fr. 
Pet. Ann. Combust. Liquides; 32: No. 5, 777-787(Sep-Oct 1977). (In 
French with English abstract). 

A stack-gas treating process developed by the French Petro- 
leum Institute (IFP) and treated on a pilot-plant scale in cooperation 
with Electricite de France at a power plant in Champagne-sur-Oise, 
France, is featured here. In the process SO$sub 2$ is removed from 
stack gases by scrubbing with an ammonia solution, sulfur is pro- 
duced from the liquor obtained, and ammonia is recycled into the 
scrubbing stage. Results of the pilot-plant operation were successful 
and plans now call for the process to be employed on a larger scale. 
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47394 Optimization of convective heating surfaces of residual oil- 
fired supercritical pressure boilers regarding the conditions of forma- 
tion of so; in flue gases. Glebov, V.P.; Motin, G.I.; Yakhilevich, 
F.M. (Cent Boiler and Turbine Inst, USSR). Energomashinostroenie; 
No. 10, 1-4(1977). (In Russian). 

A brief explanation of a calculation method for optimization 
of residual oil-fired boilers with a view to reducing the formation of 
SO; to a minimum is presented. It is shown that the rated values of 
the resultant concentration of SOs in flue gases of TGMP-204 boilers 
may be reduced by 20% relative, with simultanuous reduction of 
— metal mass. This is attained by reducing spacings in super- 

eaters. 


SITE SELECTION AND LAND USE 
REFER ALSO TO CITATION(S) 46390, 48935 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 47131 


47395 (BNL—24095) Supercritical helium refrigerator to cool 
flexible ac superconducting power transmission cables. Gibbs, R.J. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1978. Contract 
EY-76-C-02-0016. 10p. (CONF-780352—1). Dep. NTIS, MF A0Ol. 

From International Institute of Refrigeration conference; 
Zurich, Switzerland (1 Mar 1978). 

Portions of document are illegible. 

One of the major efforts in applied research at Brookhaven 
National Laboratory is the development of a superconducting ac 
power transmission system. Approximately three years ago, con- 
struction began on an outdoor testing station for flexible ac super- 
conducting power transmission cables. It is intended to serve as an 
intermediate step between laboratory-scale experiments and qualifi- 
cation testing of prototype scale cables. The supercritical refrigera- 
tion portion of the Test Facility was the first major system to be 
placed in operation. Following a few days of preliminary check-outs, 
the supercritical refrigerator system was tested for the first time in 
May, 1977. After several hours of operation, the refrigerator 
achieved the design goal of 500 watts operating between 6 K and 8 
K at 15 atmospheres. The refrigeration equipment was designed to 
be similar to that envisaged for a full scale system. This has the 
objective of providing highly reliable service and simple mainte- 
nance. To accomplish these objectives new types of major compo- 
nents are employed. A comparison is given of many of the design 
requirements of the major components with actual test data acquired 
during the past year of test and development operations. 


47396 (HCP/T2064—1) Design of a power system simulator. 
Final report. Carroll, D.P.; Gareis, G.E.; Krause, P.C.; Triezenberg, 
D.M. (Purdue Univ., Lafayette, Ind. (USA). School of Electrical 
Engineering). Feb 1978. Contract EX-76-C-01-2064. 183p. Dep. 
NTIS, PC A09/MF AO1. 

Considerations of the design and application of a special 
purpose power system simulator are presented. Advantages of the 
combination of this special purpose simulator and a general purpose 
hydrid computer in studying the electromechanical characteristics 
and control of power systems are emphasized. In this design mini- 
mum set up time is accomplished by minimizing the number of 
connections between the simulator modules which represent the 
components of the power system and the use of digitally set coeffi- 
cient units. Rapid initialization of a steady state operating condition 
is achieved by appropriate use of the digital computer to calculate 
the operating point, place initial conditions on certain integrators 
and adjust these initial conditions until the system establishes steady 
State operation. Once this hybrid computer-simulator combination is 
operational, it will offer the power industry a convenient, economi- 
cal means of investigating power system problems and control 
whenever a detailed representation of electromechanical characteris- 
tics is required. 


47397 Power transmission and distribution. Dougherty, J.J. 
(Electric Power Research Inst., Palo Alto, CA). Trans. Am. Nucl. 
Soc.; 28: 8-9(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978 


" See CONF-780622—. 


47398 Results of the consumer supply continuity from the profes- 
sional power system network. Zielinski, Z. (Zaklad Energetyczny, 
Wroclaw). Energetyka; 32: No. 3, 85-87(Mar 1978). (In Polish). 

An analysis is presented of the consumer supply continuity 
from the high, medium and low voltage networks. Supply disconti- 
nuity criteria and rates and the forecast of the consumer supply 
continuity improvements are discussed. 
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47399 Behavior of supra-regional grids during outages of large 
power units. Muckenhuber, R. (Tech Univ, Graz, Austria). Oesterr. 
Z. Elektrizitaetswirtsch.; 30: No. 12, 506-518(Dec 1977). (In German). 

The problems involved in the outage of large power units in a 
power-frequency controlled supra-regional large-scale grid is studied 
in detail. At the beginning of this study, a mathematical model is 
presented which permits the description of the relationships and 
processes with an adequate degree of accuracy and has been used 
also within the UCPTE for system control studies. Using this 
method, extended for the purposes of this study, it has been possible 
to explain the behavior of a two-network system with control, and to 
demonstrate the transient behavior by means of the power-frequency 
diagram. It has been possible to show that the non-availability of 
rotating control capacity in a system need not necessarily result in 
the breakdown of grid operation. By way of summary, the article 
presents some ideas relating to a possible improvement of supra- 
regional grid operation, using power-frequency control. 


47400 Practical sensitivity reduction tests with application to 
power systems. De Santis, R.M.; Conan, J. (Ec Polytech, Montreal, 
Que). Int. J. Syst. Sci.; 8: No. 9, 1067-1080(Sep 1977). 

Some graphical sensitivity reduction tests for time-invariant 
linear and nonlinear feedback systems are presented. These tests are 
useful in a number of engineering problems where one needs to 
analyze the sensitivity behavior of a multivariate plant which has 
been modified by the introduction of a 1-input--l-output feedback 
compensator. They are based on a Nyquist plot and describing- 
function techniques and involve little extra effort in addition to that 
which is usually required to determine stability. The modalities of 
application are particularly well suited for the analysis of power 
systems control loops. They are illustrated via the analysis of the 
effect of introducing a frequency-voltage intercoupling in the con- 
trol system of an isolated hydroelectric power plant. 


47401 Improving economic efficiency of the operating modes of 
electric power transmission lines. Pospelov, E.G. (B SSR Polytech 
Inst). Izv. Vyssh. Uchebn. Zaved., Energ.; 20: No. 9, 10-14(Sep 1977). 
(In Russian). 

The conditions of economically efficient operation of electric 
lines are clarified. Relations are obtained permitting determination of 
operating modes ensuring maximum efficiency and minimal active 
capacity losses for a set active load. Deep control of line voltage 
offers considerable opportunities for cutting power losses in long 
electric lines. The economic effect of deep control of power trans- 
mission voltage may be determined in accordance with a derived 
formula which differs from those known so far by taking into 
account the variation of losses in shunting networks. 


47402 Improving the sharpness of tuning of synchronizing cir- 
cuits for switching in high-voltage networks. Svechnikov, V.S.; Soko- 
lov, N.M. (Saratov Polytech Inst, USSR). Izv. Vyssh. Uchebn. Zaved., 
Energ.; 20: No. 9, 116-118(Sep 1977). (In Russian). 

The sharpness of tuning of synchronizing circuits when using 
as sensors a peak-transformer and a new circuit for obtaining the 
synchronizing pulse by means of an electronic amplifier is compared. 


47403 Operational calculation of flow distribution under the con- 
ditions of an automatic dispatch control system of an electric power 
system by means of the method of distribution coefficients. Gurskii, 
S.K.; Kernogo, V.P. (B SSR Polytech Inst). Jzv. Vyssh. Uchebn. 
Zaved., Energ.; No. 8, 3-9(Aug 1977). (In Russian). 

A method and calculation formulas are proposed for a rapid 
noniterative calculation of flow distribution, suitable for real time 
calculation of electrical conditions in a network under the conditions 
of an automatic dispatch control system of an electric power system 
by means of the method of distribution coefficients. 


47404 Optimization of electric power system operating conditions 
by the method of experiment planning. Geraskin, O.T. (Minenergo 
USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 8, 10-14(Aug 1977). 
(In Russian). 

A method to solve the problem of optimal distribution of 
active and reactive capacities in electric power systems, taking into 
account power losses in electric networks and operating ccon- 
straints, is described. The target function of fuel consumption in the 
electric power system is represented by a mathematical model in the 
form of a polynomial-type regression equation. To calculate the 
coefficients of the model with the aid of a computer, an experiment 
is realized in a k-factor space according to an initial plan. The plan 
matrix is normalized and a normal system of equations is formed. 
Their solution yields the sought-for coefficients. The conditional 
minimum of the target function is determined by the model accord- 
ing to the gradient method. 


47405 Problem of application of factorial analysis to the evalua- 
tion and planning of the performance of an electric network. Nichipor- 
ovich, L.V.; Filyanovich, L.P. (B SSR Polytech Inst). Izv. Vyssh. 
Uchebn. Zaved., Energ.; No. 8, 121-125(Aug 1977). (In Russian). 
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Based on the application of factorial analysis, problems of 
singling out, from a great number of indices, the main ones charac- 
terizing the operation of a distribution network are considered. It is 
found that the qualilty of performance of an electric network may be 
described by a smal] number of factors. 


47406 State estimation in the on-line control of power systems. 
Mihoc, D.; Iliescu, S.S.; Munteanu, Fl. (Polytech Inst of Bucharest, 
Rom). Rev. Roum. Sci. Tech., Ser. Electrotech. Energ.; 22: No. 3, 407- 
415(Jul-Sep 1977). 

This paper deals with the problem of integration of state 
estimation into the general context of the on-line control of power 
systems. The place of estimation in the multi-level control of power 
systems has been examined. The general flowchart of the estimation 
program tested on a FELIX-C-256 computer at the polytechnic 
Institute of Bucharest has been drawn. It is emphasized that the 
application of continuous static estimation techniques together with 
plausibility checks provide a reliable volume of data which can be 
used for other on-line programs. 


47407 New surge arrester for medium-high-voltage systems type 
amm. Albrecht, G. AEG-Telefunken Prog.; No. 3, 97-99(1977). 

A new surge arrester, the non-linear resistor-type arrester 
Type AMM, having a rated lightning discharge current of 5 kA 8/20 
ps has been developed for medium-high-voltage systems with insula- 
tion ratings up to 24 kV. Besides the electrical properties of impor- 
tance for a high protective capability, special value is attached to the 
mechanical properties necessary for long-term resistance to ambient 
conditions. 


AC SYSTEMS, EHV AND UHV 


47408 Electric field intensity in 400 kV substations. Arciszewski, 
J.; Kolodziejski, E. Energetyka; 32: No. 3, 105-108(Mar 1978). (In 
Polish). 

Results of electric field intensity measurements carried out in 
400 kV substances are given. The influence of various factors on the 
magnitude of electric field intensity was estimated. The areas of field 
intensity magnitudes exceeding permissible values are pointed out, 
and remedial measures are proposed. 


47409 Appreciation of usability of a new type selector of faulted 
phase for protection of 220 and 400 kV lines. Kurek, J.; Maciejewski, 
Z. Energetyka; 32: No. 3, 111-113(Mar 1978). (In Polish). 

An analysis is presented of the operation of a faulted phase 
selector based on phenomenon of breach of current symmetry 
during unsymmetrical earth faults. Operating conditions as well as 
setting ranges securing proper operation of a selector at domestic 
220 and 400 kV lines are stated. 


47410 Insulator strings for 750 kV network. Czaplak, W. Energe- 
tyka; 32: No. 1, 26-28(Jan 1978). (In Polish). 

Criteria of choice of insulation arrangements for 750 kV lines 
and substations are given. The solution most technically favorable to 
the domestic 750 kV network is presented. The suitable insulators 
and insulator strings which for both technical and economical rea- 
sons should be used for the first Polish 750 kV line and substation 
were chosen. 


47411 Optical methods of electrical measurement at high voltage 
levels. Hebner, R.E. Jr. (National Bureau of Standards, Washington, 
DC); Malewski, R.A.; Cassidy, E.C. Proc. IEEE ; 65: No. 11, 1524- 
1548(Nov 1977). 

Optical methods to measure electric parameters and transmit 
the information from high voltage circuits to ground potential are 
described and evaluated in the light of the specific requirements of 
high-voltage measurement applications. The history and physics of a 
variety of optoelectrical methods found suitable for electrical mea- 
surement applications are introduced. Existing optical devices for 
measuring alternating, direct, and impulse currents and voltages in 
high-voltage circuits are reviewed with emphasis on the operation 
and features of several selected methods. The use of these techniques 
in industrial systems, in research laboratory apparatus, and in refer- 
ence standards laboratories is discussed. 


47412 Determination of breakdown voltage of line pin insulators. 
Metusala, T.L.; Tapupere, O.0.; Oidram, R.A.; Annus, A.Ya.; 
Grossman, O.1. (Tallin Polytech Inst, Est SSR). Izv. Vyssh. Uchebn. 
Zaved., Energ.; No. 8, 21-25(Aug 1977). (In Russian). 

Results of breakdown tests of ShZhB-10S glass pin insulators 
under alternating voltage are presented. A mixture of transformer oil 
and distilled water is used as the environment. It is shown that, when 
this mixture is used, the edge discharges (ED) around electrodes 
resemble more the ED in air than in high-quality transformer oil 
tests. It is found that, if water is added in amounts from 0.3 to 0.5% 
vol., the breakdown voltages of insulators do not depend, in prac- 
tice, on the precise dosage and mixing. The proposed method has 
been accepted as standard practice. 
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47413 Calculation of overvoltages in long lines in the automatic 
reclosing cycle by means of z-transformation. Gasanov, K.A. 
(Moscow Power Eng Inst, USSR). Izv. Vyssh. Uchebn. Zaved., 
Energ.; No. 8, 112-115(Aug 1977). (In Russian). 

Calculation of the transient process in long lines under the 
conditions of the automatic reclosing cycle by means of Z-transfor- 
mation is proposed. Solution by the method of Z-transformation 
makes it possible to avoid extensive mathematical operations when 
searching for the original. Based on the application of the theorem of 
displacement, an expression is obtained for the voltage at the end of 
the line in a recurrent form, suitable for numerical realization by 
means of a digital computer. 


47414 Electric field intensity below typical 110 to 400 kV over- 
head lines. Majewski, J. (Energoprojekt, Krakow). Energetyka; 31: 
No. 7/8, 295-297(1977). (In Polish). 

Studies of the biological environment hazard by the electric 
field below high voltage overhead lines are described. Values of the 
electric field intensity below typical 110 to 400 kV overhead lines 
are presented. 


DC SYSTEMS 


47415 Power transmission by HVDC: applications and character- 
istics. Bergstrom, L.A. (ASEA Ltd., Montreal). CIM Bull.; 71: No. 
794, 87-92(Jun 1978). 

High-voltage direct-current transmission is a relatively new 
technology. The successful development and operation of ac dc 
converters, capable of handling large power blocks, have made 
HVDC transmission generally accepted by utility engineers and 
planners around the world. HVDC technology still has significant 
development potential and, as a result, it is expected that equipment 
costs will escalate at a substantially slower rate than those of 
conventional ac equipment. This development will also result in still 
more compact terminal stations. Two modern HVDC installations 
are reviewed. In Zaire in Africa, a 1700-km overhead dec line, rated 
at 500 kV, will supply power to the copper mining district in the 
Shaba region. Another HVDC link connects Norway and Denmark 
through a submarine cable rated at 250 kV. This is the longest 
HVDC cable in the world, 127 km, and the water depth, maximum 
530 m, is also much greater than for any previous similar cable. The 
reasons for selecting HVDC are discussed, and the design and 
layouts are presented. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 
REFER ALSO TO CITATION(S) 48493 


47416 (TID—28538) Superconducting cable system. Final report, 
September 1975—June 1977. (Union Carbide Corp., Tarrytown, 
N.Y. (USA)). May 1978. Contract EX-76-C-01-2077. 206p. Dep. 
NTIS, PC A10/MF AO1. 

The report summarizes the work directed toward the devel- 
opment of a rigid, coaxial, helium-insulated underground ac super- 
conducting cable system. Since no additional work is planned, it 
presents an overview of the current status of this design concept and 
details of the four principal areas of investigation in the period 
September 1, 1975 to June 30, 1977. They are: studies of the 
dielectric properties of pressurized liquid helium and of spacers; 
development of methods for the manufacture of niobium-copper- 
invar tricomposite conductors and shields, and means for joining 
them in the field; development of high-voltage, high-current termi- 
nations; and systems studies to establish the compatibility of this 
cable system with the future needs of electrical utilities. The major 
effort was in the development of procedures for joining conductor 
and sheid sections using explosive welding and in the study of the 
dielectric behavior of helium. Lower dielectric strengths for helium 
in coaxial geometries were measured relative to earlier measure- 
ments for sphere-plane electrode configurations. These lower values 
are attributed to the contamination of the helium by condensable 
impurities and the data indicate that if the helium is kept clean an 
acceptable dielectric strength is maintained. 
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REFER ALSO TO CITATION(S) 47330, 47768, 48106, 48108 


47417 Pre-service and in-service inspections on ENEL reactors. 
Agostinelli, A.; Buono, A.; Calcagno, M. (Ente Nazionale per 
l’Energia Elettrica, Rome (Italy)). pp 37-46 of Periodic inspection of 
pressurized components. London; Mechanical Engineering Publica- 
tions for The Institution of Mechanical Engineers (1977). 





OCTOBER 31, 1978 


From 3. conference on periodic inspection of pressurized 
components; London, UK (20 Sep 1976). 

A brief summary is given of the experiences acquired by 
ENEL with inservice inspections carried out on nuclear stations that 
started operation in the early sixties. The manual pre-service inspec- 
tion carried out at Caorso is described. 


47418 Energy symposium: a means of educating secondary educa- 
tion teachers. Drbai, L.F.; Roberts, T.C. (Black and Veatch, Kansas 
City, MO). Trans. Am. Nucl. Soc.; 28: 61-62(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47419 Nuclear engineering education in Brazil. Lederman, L. 
(Brazilian National Nuclear Energy Commission, Sala). Trans. Am. 
Nucl. Soc.; 28: 62-63(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47420 Generic approaches to decommissioning commercial nucle- 
ar power reactors. Manion, W.J. (Nuclear Energy Services, Inc., 
Danbury, CT). Trans. Am. Nucl. Soc.; 28: 665-666(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47421 Cost and occupational radiation exposure estimates for 
decommissioning nuclear power plants. Smith, R.I. (Battelle North- 
west Lab., Richland, WA). Trans. Am. Nucl. Soc.; 28: 666-667(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47422 Decommissioning commercial reactors. Friedlander, G.D. 
Electr. World; 189: No. 4, 44-48(15 Feb 1978). 

The following alternatives for decommissioning nuclear 
power plants are briefly described: mothballing, entombing, immedi- 
ate removal/dismantling, combination of mothballing and delayed 
removal/dismantling, combination of entombing and delayed remov- 
al/dismantling. (DG) 


47423 Dutch industry prepares for the future. Nuc/. Eng. Int.; 23: 
No. 267, 43-48(Feb 1978). 

In a review of the Dutch nuclear industry descriptions are 
given of the contributions of the following: Rotterdam Dockyard 
Company (RDM), manufacturers of nuclear pressure vessels; 
Rheine-Schelde-Verolme and Comprimo BV who co-operate in the 
field of nuclear engineering and turnkey power plants; Neeratom, 
which leads the industry in the SNR fast reactor project; and Royal 
Schelde an engineering company with many activities in the nuclear 
engineering field, and particularly in welding technology. 


47424 Qualification tests for shift personnel in nuclear power 
plants. Fechner, J.B. (Bundesministerium des Innern, Bonn (Ger- 
many, F.R.)). Atomwirtsch., Atomtech.; 23: No. 2, 74-78(Feb 1978). 
(In German). 

The selection of personnel for training as shift supervisors or 
reactor operators so far used to be made by a plant operator mainly 
on the basis of such criteria as examinations, diplomas and other 
documents verifying the educational background, the type of activi- 
ty exercised, and professional success. In addition, there are the 
opininons of trainers and supervisors based on personal observation 
of future shift personnel on training for specific plants at a training 
center, at the manufacturer's, the operator's or in activities in the 
construction and commissioning of the respective nuclear power 
plant. In the course of this phase, which normally takes several 
years, supervisors asses not only the professional capabilities of a 
trainee, but also bis psychic and physical performance and aptitude, 
e.g., with respect to decision making, leadership qualifications or 
behavior unter stress. The advisability of introducing psychological 
aptitude tests was also studied. However, a decision was recently 
taken to defer such psychological tests for the time being. Yet, 
nuclear power plant operators are required to submit a statement to 
their responsible authorities about industrial medical checkups and 
qualification assessments by supervisors. 


47425 Advantages in economy and safety engineering due to 
standardisation of nuclear power stations. Frewer, H.H.; Mattick, W. 
Brennst.-Waerme-Kraft; 29: No. 9, 360-366(Sep 1977). (In German). 

Nuclear power stations are necessary to cover the demand on 
electrical energy which is growing fast in many countries. The 
comprehensive nuclear energy programs can be realised only by 
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standardised nuclear power stations. The standardisation has favour- 
able economic effects for the manufacturer, as well as for the 
operator. It leads, for instance, to reduced construction periods and 
increased availability. A further considerable advantage lies in the 
possibility of a detailed safety analysis, which is based on the 
experiences of a great number of nuclear power stations consisting of 
standardised components. Very important, too, is the aspect of 
simplification and rationalisation of the licensing procedure. The 
article describes these advantages by presenting examples of pressure 
water reactors. 


47426 Survey of the world’s nuclear power plants for 1976. 
Hadrousek, Z. Jad. Energ.; 23: No. 6, 226-239(Jun 1977). (In Czech). 

The total number of nuclear power plants in the world in the 
middle of 1976 and the output thereof is tabulated and a survey is 
given for the individual countries in the alphabetical order. The 
tables show the names (sites) of the plants, operated, constructed or 
projected plants, reactor types, reactor manufacturers, output in 
MWe, the year of commissioning, and the total power production in 
GWh. The meaning of abbreviations is also explained. 


47427 Nuclear power and its significance in the USSR as a source 
of energy. Petros’yants, A.M. (Gosudarstvennyj Komitet 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow). pp 127-141 of 
Nuclear power and its fuel cycle. Vol. I. Vienna; IAEA (1977). (In 
Russian) 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

Nuclear power is developing apace in the USSR and assum- 
ing an ever increasing role in the total production of electrical 
energy side by side with fossil-fuelled and hydroelectric power 
stations. Primary importance is attached to the construction of 
nuclear power stations in the European part of the USSR in the 
period 1976-80. Thermal reactor stations in the USSR are largely 
based on two types of reactors, (a) the pressurized light-water 
moderated and cooled reactor and (b) the uranium-graphite channel- 
type boiling water reactor. The development of fast reactors has 
made further strides since the commissioning of the BOR-60 and 
BN-350 reactors. Construction of the BN-600 reactor is nearing 
completion and design work on the BN-1600 reactor has started. 
Nuclear power in the USSR has become an independent branch of 
the electricity-generating industry. The increase in the number of 
nuclear power stations and in their capacity has presented scientists 
and experts with major problems concerning the reprocessing of 
spent nuclear fuel and the disposal of highly radioactive waste. The 
author considers how these problems might be tackled, including at 
the international level. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 47648, 47660, 47663, 47757, 
47763, 47815, 47817, 47818, 47831, 47843, 47844, 47845, 47848, 
47850, 47851, 47852, 47857, 47861, 47923, 47946, 47957, 47958, 
47959, 47960, 47961, 47963, 47964, 47965, 47966, 47981 


47428 (AEEW-R—1128) Appraisal of subcooled boiling and slip 
ratio from measurements made in Lingen BWR. Nash, G. (UKAEA 
Reactor Group, Winfrith. Atomic Energy Establishment). Aug 1977. 
28p. Dep. NTIS (US Sales Only), PC A03/MF AO1. 

Measurements of steam bubble velocities and voidage have 
been made in the relatively small Core B of Lingen BWR. The 
results of axial scanning in one radial position have produced experi- 
mental values of slip ratio, power (from a travelling incore probe), 
voidage and coolant mean density over the core height for this 
position. This one set of distributions has enabled a test of current 
UKAEA models of subcooled boiling and slip ratio against experi- 
ment. From the comparisons, it appears that one can predict the 
onset of voiding well, but the assumption that a constant fraction of 
the heat flux forms steam in the subcooled region needs modifying. 
Of four slip options tested, the current one used by HAMBO and 
JOSHUA III (Bankoff-Jones) predicts too high a slip ratio. A closer 
fit to experiment comes from the new Bryce flow-dependent slip 
option. Any changes in the modelling must be checked, however, 
with coupled thermal hydraulics-neutronics computations. 


47429 (BMFT-FB-K—77-06) Development of a depletion pro- 
gram for the calculation of the 3D-burn-up dependent power distribu- 
tions in light water reactors. Bennewitz, F.; Mueller, A.; Wagner, 
M.R. (Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). Nov 1977. 97p. (In German). Dep. NTIS (US 
Sales Only), PC AO5/MF AOI. 

Based on the nodal collision probability method a multi- 
dimensional reactor burn-up program MEDIUM has been devel- 
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oped, which is written for 2 neutron energy groups. It is character- 
ized by high computing speed, considerable generality and flexibil- 
ity, a number of useful program options and good accuracy. The 
three-dimensional flux calculation model is described, the formula- 
tion and method of solution of the nuclear depletion equations and 
further details of the program structure. The results of a number of 
comparisons with experimental data and with independent computer 
programs are presented. 


47430 (CONF-780342—1) Mechanistic prediction of transient 
fission-gas release from LWR fuel. Rest, J.; Gehl, S.M. (Argonne 
National Lab., Ill. (USA)). 1978. Contract W-31-109-ENG-38. 57p. 
Dep. NTIS, PC A04/MF AO1. 

From Meeting on fuel element modeling; Blackpool, UK (13 
Mar 1978). 

The steady-state and transient gas release and swelling sub- 
routine (GRASS-SST) is a mechanistic computer code for the pre- 
diction of fission-gas behavior in UO-base fuels. GRASS-SST treats 
fission-gas release and fuel swelling on an equal basis and simulta- 
neously treats all major mechanisms that influence fission-gas behav- 
ior. The GRASS-SST transient analysis has evolved through com- 
parisons of code predictions with the fission-gas release and physical 
phenomena that occur during reactor operation and transient direct- 
electrical heating (DEH) testing of irradiated light-water reactor 
fuel. The GRASS-SST steady-state analysis has undergone verifica- 
tion for end-of-life fission-gas release and intragranular bubble-size 
distributions. The results of GRASS-SST predictions for transient 
fission-gas release during DEH tests are in good agreement with 
experimental data. 


47431 (EUR—5780) Research and development program for plu- 
tonium recycling in light water power plants: indirect nuclear action. 
Annual progress report to 31 December 1976. (Commission of the 
European Communities, Brussels (Belgium)). 1977. 31p. (In French). 
Dep. NTIS (US Sales Only), PC A03/MF AOl1. 

The report describes the state of advancement - 31/12/1976 - 
of the Community research and development programme on plutoni- 
um recycling in light-water power stations. The first part of the 
programme includes the forecast of the plutonium industry around 
1990 and the assessment of the environmental impact due to the 
plutonium recycling in light-water power stations at this period. The 
forward study is available now, whereas the assessment studies 
concerning the environmental aspects have been the subject of a 
tender procedure among various European organizations. The im- 
provement of scientific and technical knowledge which constitutes 
the second part of the programme, consists of three actions. The first 
one, practically achieved, collects the studies relating to the cross 
sections of higher plutonium isotopes and actinides and to the 
comparison of computer codes. The second one, relating to the 
safety and control of light-water reactors comprises seventeen pro- 
jects which are under negociation with the contracting parties. The 
third one is composed of thirteen projects including post-irradiation 
examinations and isotopic analysis on plutonium fuels irradiated in 
L.W.R.’s; the available results are briefly described. 


47432 (GA-A—14989) Dresden 1 Plutonium Recycle Program 
report, July 1, 1976—June 30, 1977. Wan, M.Y. (General Atomic 
Co., San Diego, Calif. (USA)). Jan 1978. Contract EY-76-S-02-2210. 
24p. (PM—2627). Dep. NTIS, PC A02/MF AO1. 

A summary of reactor operations is presented along with 
power and exposure histories for each mixed-oxide assembly and the 
plans and schedule for the remainder of the program. 


47433 (GEAP—10207-42) Reactor primary coolant system pipe 
rupture study method for detection of sensitization in stainless steel. 
report No. 42, October—December 1977. (General Electric 
Co., San Jose, Calif. (USA). Nuclear Technology Dept.). Jan 1978. 
Contract EY-76-C-03-0893. 15p. Dep. NTIS, PC A02/MF AOI. 
A program is in progress to develop a quantitative method 
(EPR) for nondestructively measuring the degree of sensitization in 
Type-304 and -304L stainless steels. The technique has been ex- 
tended to characterize weld heat-affected zones and to correlate 
degree of sensitization with intergranular stress-corrosion cracking 
resistance. Current studies are directed toward establishing proce- 
dures for, and qualifying, a technique to obtain EPR measurements 
in-situ on reactor components in the field. 


47434 (HEDL-TME—77-50) STORE: a system dynamics model 
of spent fuel storage and logistics in the LWR fuel cycle. Fields, S.R. 
(Hanford Engineering Development Lab., Richland, Wash. (USA)). 
4 1978. Contract EY-76-C-14-2170. 36p. Dep. NTIS, PC A03/MF 
Al 

A system dynamics model has been developed to study the 
production and flow of spent fuel assemblies in the light water 
reactor (LWR) fuel cycle, and to determine the number of assem- 
blies accumulated in storage by the year 2000. 
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47435 In-service inspection of Tarapur units No. 1 and No. 2 
reactor pressure vessels and primary coolant pressure boundary. Koth- 
are, V.V.; Nanjundeswaran, K. (Tarapur Atomic Power Station 
(India). Environmental Survey Lab.). pp 157-164 of Periodic inspec- 
tion of pressurized components. London; Mechanical Engineering 
Publications for The Institution of Mechanical Engineers (1977). 

From 3. conference on periodic inspection of pressurized 
components; London, UK (20 Sep 1976). 

Tarapur Atomic Power Station (T.A.P.S.) consisting of two 
BWRs supplied by General Electric of USA completed six years of 
commercial operation by October, 1975. The surveillance require- 
ments for the reactor vessels and the primary systems are generally 
covered by the Technical Specification for Station Operation. In 
addition the Station has developed its own quality assurance pro- 
gramme taking into account the existing design features. Each of the 
two units has undergone three refuelling outages and a few addition- 
al outages. The inspection carried out on each reactor pressure 
vessel and their internals as well as the primary coolant system 
during these outages, in addition to limited pre-service line inspec- 
tion carried out prior to startup phase, are discussed in the paper. 
Special inspections carried out to investigate the generic problems 
reported by other BWRs are described. 


47436 (NUREG/CR—0031) Evaluation of fission product after- 
heat. Annual report, July 1, 1976—September 30, 1977. Spinrad, B.I. 
(Oregon State Univ., Corvallis (USA). Dept. of Nuclear Engineer- 
ing). Feb 1978. 89p. NTIS $6.00. 

Progress is summarized in work to improve the understanding 
of shutdown power in reactors due to radioactive decay of fission 
products, particularly for reactors primarily fueled with **°U in the 
period 0—1000 seconds after shutdown. For light water reactors this 
fission product decay power is a primary determinant of core 
shutdown-cooling requirements. 


47437 Thermochemical system for the management of heat from 
LWRs. Taube, M.; Furrer, M.; Frick, E.; Chevalley, B. (Swiss 
Federal Inst. for Reactor Research, Wuerenlingen). Trans. Am. Nucl. 
Soc.; 28: 14-15(Jun 1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 
See CONF-780622—. 


1978). 


47438 Opportunities for university contributions to BWR ther- 
mal-hydraulic technology. Lahey, R.T. Jr. (Rensselaer Polytechnic 
Inst., Troy, NY). Trans. Am. Nucl. Soc.; 28: 55(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 


See CONF-780622—. 


47439 Modeling of containment system flows: a university per- 
spective. Sonin, A.A. (Massachusetts Inst. of Tech., Cambridge). 
Trans. Am. Nucl. Soc.; 28: 56-57(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 


See CONF-780622—. 


47440 14C discharge from boiling water reactors. Wahlen, M.; 
Kunz, C.O. (New York State Dept. of Health, Albany). Trans. Am. 
Nucl. Soc.; 28: 74-75(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978) 


" See CONF-780622—. 


47441 Chemical cleaning of Dresden Unit 1. Graves, J.S. (Com- 
monwealth Edison Co., Chicago). Trans. Am. Nucl. Soc.; 28: 131(Jun 
1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


47442 Prototype operation for the Dresden-1 decontamination. 
Harner, D.E.; Anders, O.U. (Dow Chemical Co., Midland, MI). 
Trans. Am. Nucl. Soc.; 28: 131-132(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622-—. 


47443 Corrosion film characterization. Von Nieda, G.E. ue 
al Electric Co., San Jose, CA). Trans. Am. Nucl. Soc.; 28: 132- 
133(Jun 1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 
" See CONF-780622—. 


1978 
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47444 Research and development on BWR decontamination at 
the Tokyo Electric Power Company. Sasaki, S. (Tokyo Electric 
Power Co., Inc.); Koyama, H.; Tani, A. Trans. Am. Nucl. Soc.; 28: 
133-134(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47445 Observation of pellet/cladding interaction defects in Dres- 
den-3 fuel rods. Pasupathi, V.; Perrin, J.S. (Battelle Columbus Labs., 
OH). Trans. Am. Nucl. Soc.; 28: 206-207(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
). 


1978 
See CONF-780622—. 


47446 Improvements to a nodal method for LWR transient analy- 
sis. Shober, R.A. (Argonne National Lab., IL). Trans. Am. Nucl. 
Soc.; 28: 249-251(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47447 Application of SOR to nonlinear reactor problems. Cheng, 
H.S.; Lu, M.S.; Aronson, A.L.; Diamond, D.J. (Brookhaven Nation- 
al Lab., Upton, NY). Trans. Am. Nucl. Soc.; 28: 254-255(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47448 Accuracy considerations regarding RETRAN/RELAP: 
steam line models. Hornyik, K. (Oregon State Univ., Corvallis); 
Naser, J.A. Trans. Am. Nucl. Soc.; 28: 280(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47449 Rod bundle CHF at low pressure. Wadkins, R.P.; Ambro- 
sek, R.G.; Young, M.W. (EG and G Idaho, Inc., Idaho Falls). Trans. 
Am. Nucl. Soc.; 28: 543-544(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


47450 BWR subchannel code with drift flux and vapor diffusion 
transport. Wolf, L.; Faya, A. (Massachusetts Inst. of Tech., Cam- 
bridge). Trans. Am. Nucl. Soc.; 28: 553-555(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 


See CONF-780622—. 


47451 Analysis of operating reactors with the SIMULATE nodal 
program. Cacciapouti, R.J. (Yankee Atomic Electric Co., Westboro, 
MA); Pilat, E.E. Trans. Am. Nucl. Soc.; 28: 557- 558(Jun 1978). 
an From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 


See CONF-780622—. 


47452 New BWR core concept of improved performance: sum- 
mary of WNS core. Takeda, R. (Atomic Energy Research Lab., 
Kawasaki, Japan); Uchikawa, S.; Kurihara, K.; Yokomi, M. Trans. 
Am. Nucl. Soc.; 28: 558-559(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 


See CONF-780622—. 


1978). 


47453 Reactor design based on the spectral shift control concept. 
Hellens, R.L.; Matzie, R.A.; Menzel, G.; Shapiro, N.L. (Combustion 
Engineering, Inc., Windsor, CT). Trans. Am. Nucl. Soc.; 28: 574- 
575(Jun 1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 
47454 EPRI activities in water chemistry for nuclear power 
plants. Martel, L.J. (Electric Power Research Inst., Palo Alto, CA). 


Trans. Am. Nucl. Soc.; 28: 581(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 


See CONF-780622—. 
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47455 Overview of water chemistry for nuclear power plant 
safety. Almeter, F.M. (Nuclear Regulatory Commission, Washing- 
ton, DC). Trans. Am. Nucl. Soc.; 28: 582-583(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47456 DOE programs in LWR chemistry and radiation control. 
Pettit, P.J. (Dept. of Energy, Washington, DC). Trans. Am. Nucl. 
Soc.; 28: 583-584(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47457 Remoté verification of main steam safety/relief valve set 
pressure. Rizzie, J.W. (J.W. Rizzie and Associates, Knoxville, TN); 
Thompson, L.J. Trans. Am. Nucl. Soc.; 28: 600(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47458 BWR feedwater nozzle cladding removal/ALARA ap- 
proach. Flynn, C.R. (Allied Nuclear, Inc., Houston, TX); Serpa, 
D.P.; Dodd, F.J. Trans. Am. Nucl. Soc.; 28: 628(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47459 Iodine release mechanism and its verification in plant 
operation. Ejickelpasch, N. (Kernkraftwerk RWE-Boyerwerk 
GmbH, Gundremmingen, Ger.); Seepolt, R.; Hock, R. Trans. Am. 
Nucl. Soc.; 28: 652-653(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47460 Factors affecting power reactor decommissioning costs for 
complete removal. Stouky, R.J. (NUS Corp., Rockville, MD). Trans. 
Am. Nucl. Soc.; 28: 667-669(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47461 Nuclear pressure boundary materials problems and pro- 
posed solutions. Stahlkopf, K.E.; Smith, R.E.; Marston, T.U. (Elec- 
tric Power Research Inst., Palo Alto, Calif. (USA)). Nucl. Eng. Des.; 
46: No. 1, 65-79(Mar 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

The paper discusses several important materials problems 
facing LWR operation and some of the research programs that have 
been formulated at EPRI to address these problems. The problems 
include steam generator corrosion damage, BWR pipe cracking, 
BWR nozzle corner cracking, and radiation induced embrittlement. 
LWR materials problems are complex and will not easily yield to 
solution. However, the economic rewards for the solutions are great. 


47462 Locating leaks in a BWR condenser. Nestel, W.A. (Com- 
monw Edison Co, Chicago, III). Power (N. Y.); 122: No. 2, 72-73(Feb 
1978). 

The successful response to the problem of powerplant con- 
denser leakage at an 810-MW boiling water (BWR) nuclear unit is 
described. Limited to external inspection at a nuclear station because 
of radioactivity, operators sought new approaches to apply in check- 
ing condenser tightness. Helium provided the answer. The search for 
the leak was conducted by releasing helium in various areas, starting 
with those of lowest radiation exposure and working toward the 
condenser. 


47463 Evaluating nuclear reactor capacity factor. Kohn, H.W. 
(Power Siting Comm, Ohio). Power Eng.; 82: No. 1, 54-57(Jan 1978). 

A graphical method of determining the plant capacity factor 
(CF) for pressurized water and boiling water reactors is proposed in 
which the cumulative CF of each unit is plotted on probability paper 
against the percent of units with a CF below that value. The 
coordinates of probability paper cause the S-shaped integral of the 
bell-shaped probability curve to be a straight line, which is visually 
helpful in planning the statistical analysis. 


47464 Transportation problems in nuclear power plant shutdown 
due to age. Schneider, K. (Transnuklear G.m.b.H., Hanau (Germany, 
F.R.)). pp 971-974 of Reaktortagung, Hannover, 4.4.-7.4.1978. Sek- 
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tion 6: Bau und Betrieb von Kernenergieanlagen. Eggenstein-Leo- 
poldshafen, Germany, F.R.; ZAED (1978). (In German) 

From Reactor congress; Hannover, F.R. Germany (4 Apr 
1978). 

Transport variables for the parameters: organizational types 
of working, decay times of 15 and 40 years respectively and possible 
types of final storage. Reference plants: 1300-PWR with main cool- 
ant pump, pressure vessels and internals and steam generators, 900- 
BWR with pressure vessel. 


47465 Verification of BWR design and calculation methods. 
Strohbach, P.; Pohl, P.; Kilian, P. (Kraftwerk Union A.G., Offen- 
bach (Germany, F.R.)). pp 54-57 of Reaktortagung, Hannover, 4.4.- 
7.4.1978. Sektion 1: Reaktorauslegung. Eggenstein-Leopoldshafen, 
Germany, F.R.; ZAED (1978). (In German) 

From Reactor congress; Hannover, F.R. Germany (4 Apr 
1978). 

Stationary BWR calculation methods take into account the 
heterogeneity of the core structure. Duc to its double-periodic lattice 
structure (fuel rods in the fuel element/fuel elements in the core), the 
nested problem can be solved in two steps: Separate diffusion 
solution for the fine structure, followed by a solution of the diffusion 
equation in three dimensions over a coarse-mesh lattice. Homogenei- 
sation over the fuel element and presentation in parameters help to 
link the fine-mesh and coarse-mesh methods. 


47466 Fuel elements for LWR power plants. Roepenack, H. 
(Reaktor-Brennelement Union, Hanau (Germany, F.R.)). Energie; 29: 
No. 10, 311-313(Oct 1977). (In German). 

About five times more expensive than the fabrication of a fuel 
element is the enriched uranium contained therein; soon the monthly 
interest charges for the uranium value of a fuel element reload will 
account for five percent of the fabrication costs, and much more 
expensive than all this together can it be if reactor operation has to 
be interrupted because of damaged elements. Thus, quality assurance 
comes first. 


47467 Tullnerfeld - planning and construction of the first Austri- 
an nuclear power plant. Winkler, G. Energie; 29: No. 1, 320-325(Oct 
1977). (In German). 

All in all, 1,760 stipulations had to be met before the Kernk- 
raftwerk Tullnerfeld was granted its fifth partial license. Still to be 
given have to be three partial operation permits before the BWR can 
take up its operation. The question of waste management and related 
safety problems will settle whether the KWU can hand over the 
plant to the operators towards the end of 1978. It is true to say that a 
lot of norms had to be met in Austria, but nothing went ‘to norm’ in 
Tullnerfeld: even now, the course the project takes is determined by 
the headway made in the licensing procedure. 


47468 Gamma-ray spectrometry and chemical analysis data of 
JPDR-1 spent fuel. Natsume, H.; Okashita, H.; Umezawa, H.; Oka- 
zaki, S.; Suzuki, T.; Ohnuki, M.; Sonobe, T.; Nakahara, Y.; Ichikawa, 
S.; Usuda, S.; Matsuura, S.; Tsuruta, H.; Suzaki, T.; Komori, T.; 
Tamura, S.; Gunji, K. (Jpn At Energy Res Inst, Ibaraki-ken). J. 
Nucl. Sci. Technol. (Tokyo); 14: No. 10, 745-761(Oct 1977). 

Precise measurements of burnup and accumulated transuran- 
ium elements were carried out on specimens which were taken out 
from spent fuel of Japan Power Demonstration Reactor (JPDR)-I, 
by means of chemical analysis and y-ray spectrometry. Results of the 
measurements are summarized numerically. Core configuration and 
operational history of the reactor are also described. 10 refs. 


47469 Stainless steels in boiling water reactors: corrosion prob- 
lems and possible solutions. Combrade, P.; Desestret, A.; Leroy, F.; 
Coriou, H. (Cent de Rech Creusot-Loire, Fr). Mater. Tech.; No. 9- 
10, 561-578(Sep-Oct 1977). (In French and English). 

Most corrosion occurring in boiling water nuclear reactors is 
intergranular stress corrosion cracking affecting AISI 304 stainless 
steels and sometimes AISI 316 steels. Most of this creacking is 
related to excessive sensitization of the metal and to high mechanical 
stresses associated with the presence of oxygen dissolved in the 
water (at high temperature), and more rarely, with halide pollutions. 
Solutions that may be offered at present to these problems consist in 
reducing, or, even better, eliminating intergranular chromium deple- 
tion caused by stress-relieving heat treatments or by welding cycles. 
To select steels that are suitable for each case, it would be useful to 
have a quantitative means of evaluating the sensitization of austenitic 
steels which, for each thermal cycle, would enable the intergranular 
chromium depletion of the steel to be compared with the permissible 
limit in a BWR environment. Such a test would need to take into 
account the effect of molybdenum, with a coefficient adjusted to the 
boiling water reactor environment, and the possible effect of other 
elements and the grain size, as well as the presence of ferrite. 19 refs. 


47470 System for the thermomobile support of a reactor pressure 
vessel. Harand, E.; Michel, E. (to Kraftwerk Union A.G.). 
German(FRG) Patent 2,432,011/C/. 7 Jul 1977. 4p. (In German). 
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Disclosed is a device for the thermomobile support of a 
reactor pressure vessel on holding elements of a counter bearing 
within a rupture safety apparatus surrounding the reactor pressure 
vessel with a gap. 


47471 Localized corrosion in light water reactors. Coriou, H. 
(CEA, Fr). Rev. Gen. Nucl; No. 4, 292-301(Jul-Aug 1977). (In 
French with English abstract). 

The author reviews the principal types of localized corrosion 
attack observed on the structural materials of light water reactors. 
These include stress corrosion of stainless steel-304 in BWR type 
reactors and stress corrosion, wall thinning, and denting of Inconel- 
600 steam generator tubes for PWR type reactors. Several mecha- 
nisms are considered and some practical failure cases which took 
place in operating reactors are described. Possible solutions to the 
problems are presented. 52 refs. 


47472 BWR fuel element. Rohr, F. (to Siemens A.G.). 
German(FRG) Patent 2,529,976/A/. 20 Jan 1977. 7p. (In German). 

It is proposed to reinforce the mechanical stability of fuel 
channels by corrugating the side walls of the channel parallel to the 
axis of the fuel element. The reinforcement results in relatively thin 
zirconium sheets to be inserted. 


47473 Acoustic emission measurements during the first pressure 
vessel hydrotest at ENEL - Caorso BWR. Fontana, E.; Grugni, G.; 
Panzani, C.; Pirovano, B.; Possa, G.; Tonolini, F.; Vidali, P. (Centro 
Informazioni Studi Esperienze, Milan (Italy)); Cioli, F.; Cuzzaniti, 
M. pp 47-52 of Periodic inspection of pressurized components. 
London; Mechanical Engineering Publications for The Institution of 
Mechanical Engineers (1977). 

From 3. conference on periodic inspection of pressurized 
components; London, UK (20 Sep 1976). 

During the first pressure vessel hydrotest at ENEL - Caorso 
BWR (850 MWe), made in June 1975, an acoustic emission monitor- 
ing of pressure vessel was performed. A brief description of the 
applied AE instrumentation system is given. Two subsequent pres- 
sure hydrotests (up to a maximum pressure of 110 kg/cm”) were 
performed, with one day time interval. Together with pressure 
vessel, many pressure pipes were tested as well. In some pipes the 
pressure boundary was obtained by closing isolation valves. Near 
these valves other (20) AE sensors were placed for leak detection. 
Results may be summarized as follows. The overall attenuation with 
distance of AE signals was found to be very low, thus allowing an 
adequate detection of AE bursts in each sensor position. In the first 
hydrotest, the noise due to leakage through steam isolation valves 
hampered AE detection above 45 kg/cm? On the contrary, no 
problems were encountered during the second hydrotest. Several 
AE sources were localized on the pressure vessel cylindrical wall. 
The most relevant AE source positions were then carefully exam- 
ined by ultrasonic inspection and were found to be systematically 
correlated with the presence of unexpected ultrasonic reflectors. All 
these defects were estimated to be non-significant according to 
ASME Sections III and XI. The strongest AE source was localized 
in correspondence with a 2” diameter instrumentation nozzle, and 
was attributed to a small defect at the weld root. Practically no AE 
originated from the defects identified by previous official examina- 
tions performed on pressure vessel in workshop and on site. 


47474 Multi-fluid modeling of two-phase flow and heat transfer: 
application to CHF prediction for BWR conditions. Saito, T. Madi- 
son, WI; Univ. of Wisconsin (1977). 280p. University Microfilms 
Order No. 77-27,761. 

Thesis (Ph. D.). 

Various shortcomings in the existing empirical methods used 
to predict the onset of critical heat flux (CHF) under boiling water 
nuclear reactor conditions are recognized. A more realistic pheno- 
menological method, based on a multifluid model and liquid film 
flow dryout, is developed. Within a single theoretical framework, 
the method can handle various classes of problems which the exist- 
ing empirical models cannot. A computer code, named MULTI, is 
developed, and predictions using the MULTI code are compared 
with experimental data for round tubes, annuli, and rod arrays. 
Despite the poor understanding of some fluid interaction terms at 
present, the MULTI model predicts many aspects of annular two- 
phase flow very well over a wide range of conditions, and the 
accuracy of CHF prediction is found to be as good as that of 
representative empirical correlations. The modeling approach used 
in this thesis appears to be unique, especially with respect to the 
degree of completeness and range of applications. 
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REFER ALSO TO CITATION(S) 47429, 47430, 47431, 47434, 
47436, 47437, 47447, 47449, 47451, 47453, 47454, 47455, 47456, 
47459, 47460, 47464, 47471, 47641, 47642, 47648, 47660, 47663, 
47763, 47815, 47817, 47818, 47832, 47847, 47848, 47850, 47851, 
47852, 47857, 47861, 47870, 47895, 47923, 47956, 47957, 47958, 
47959, 47960, 47961, 47963, 47965, 47966, 47978 47979, 47980, 47982 


47475 Internal structure for a nuclear reactor vessel. Aubert, R.; 
Baujat, J. (to Commissariat a l'Energie Atomique). US Patent 
4,081,325. 28 Mar 1978. Priority date 2 Oct 1975, France. 8p. 

A cylindrical shell or so-called reactor core basket is fitted 
with a coaxial and cylindrical bearing ring which is joined to a top 
flange of the core basket by means of radial struts and rests on an 
internal annular shoulder of the reactor vessel. Passageways between 
the bearing ring and the struts accommodate instruments for nondes- 
tructive testing of welded joints, the instruments being guided and 
displaced over the external face of the core basket in order to inspect 
the internal face of the reactor vessel without any need to remove 
reactor internals. 


47476 Thermal and hydraulic considerations in the design of 
PWRs. Cermak, J.O. (Westinghouse Electric Corp., Pittsburgh). 
Trans. Am. Nucl. Soc.; 28: 54-55(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47477 Secondary system fission product transport study at the 
Oconee Nuclear Station. Jacob, N.P. (Babcock and Wilcox Co., 
Lynchburg, VA). Trans. Am. Nucl. Soc.; 28: 506-507(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47478 Modified noise analysis method for the estimation of tem- 
perature sensor response time characteristics. Upadhyaya, B.R.; 
Kerlin, T.W. (Univ. of Tennessee, Knoxville). Trans. Am. Nucl. Soc.; 
28: 529-530(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47479 Electrical isolation devices employing fiber-optic cable. 
Lesniak, L.M. (Babcock and Wilcox Co., Lynchburg, VA). Trans. 
Am. Nucl. Soc.; 28: 531-532(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47480 Response time testing of platinum-resistance thermometers 
at St. Lucie Nuclear Station. Hashemian, H.M.; Kerlin, T.W. (Univ. 
of Tennessee, Knoxville). Trans. Am. Nucl. Soc.; 28: 532-533(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


47481 Prooftest of gas tagging for a PWR. Brigger, B. (Consum- 
ers Power Co., Jackson, MI); Gross, K.C.; Laug, M.T. Trans. Am. 
Nucl. Soc.; 28: 534-535(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47482 Steam generator operations in Westinghouse PWRs as 
influenced by all volatile treatment water chemistry. Duhn, E.R.; 
Malinowski, D.D. (Westinghouse Electric Corp., Pittsburgh). Trans. 
Am. Nucl. Soc.; 28: 584(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47483 Turkey Point steam generator repair and influence of 
water chemstry. Paduano, H.N.; Acosta, R.J.; Gould, A.J. (Florida 
Power and Light Co., Miami). Trans. Am. Nucl. Soc.; 28: 584- 
585(Jun 1978). 

. From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
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See CONF-780622—. 


47484 Photographic and visual methods of secondary-side steam 

generator. Bergmann, C.A.; Phillips, B.O. (Westinghouse Nuclear 

Services Div., Pittsburgh). "Trans. Am. Nucl. Soc.; 28: 585-586(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 

1978). 

See CONF-780622—. 


47485 Load-following operation of a pressurized water nuclear 
power plant. de Andrade, G.G.; Meyer, J.E. (Massachusetts Inst. of 
Tech., Cambridge). Trans. Am. Nucl. Soc.; 28: 597-598(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47486 Reduced temperature return-to-power demonstration on a 
Westinghouse PWR. Meyer, C.E. (Westinghouse Electric Corp., 
Pittsburgh); Mueller, N.P.; Plumier, M.; Watts, M.; Leroy, R.; Saint 
Mard, C.J. Trans. Am. Nucl. Soc.; 28: 598(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47487 Steam generator tube repair by sleeving. Horlacher, W.R. 
(Combustion Engineering, Inc., Windsor, CT); Haas, K.M. Trans. 
Am. Nucl. Soc.; 28: 601-603(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47488 Layout and containment concept for an underground nucle- 
ar power plant. Pinto, S. (Swiss Federal Inst. for Reactor Research, 
Wuerenlingen); Gibbs, P.; Telleschi, P. Trans. Am. Nucl. Soc.; 28: 
605-606(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47489 Design and analysis of a PWR reactor cavity shield 
system. Celnik, J.; Peng, W.; Schlosser, M.J. (Burns and Roe, Inc., 
Paramus, NJ). Trans. Am. Nucl. Soc.; 28: 628-629(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47490 Iodine spiking: cause and effect. Lutz, R.J.; Chubb, W. 
(Westinghouse Electric Corp., Pittsburgh). Trans. Am. Nucl. Soc.; 
28: 649-650(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47491 Iodine spiking in PWRs: origin and general behavior. 
Neeb, K.H.; Schuster, E. (Kraftwerk Union Aktiengesellschaft, Er- 
langen, Ger.). Trans. Am. Nucl. Soc.; 28: 650-651(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 


See CONF-780622—. 


47492 Radioiodine behavior during a steam generator tube rup- 
ture accident. Caruthers, G.F.; Gritz, R.W. (Combustion Engineer- 
ing, Inc., Windsor, CT). Trans. Am. Nucl. Soc.; 28: 653-654(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978) 


" See CONF-780622—. 


47493 Cooling of pressurized water nuclear reactor vessels. 
Curet, H.D. (to Energy, Inc.). US Patent 4,082,608. 4 Apr 1978. 
Filed date 14 Oct 1976. 6p. 

The improvement of pressurized water nuclear reactor vessels 
comprising flow dividers providing separate and distinct passages for 
the flow of core coolant water from each coolant water inlet, the 
flow dividers being vertically disposed in the annular flow areas 
provided by the walls of the vessel, the thermal shield (if present), 
and the core barrel is described. In the event of rupture of one of the 
coolant water inlet lines, water, especially emergency core coolant 
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water, in the intact lines is thus prevented from by-passing the core 
by circumferential flow around the outermost surface of the core 
barrel and is instead directed so as to flow vertically downward 
through the annulus area between the vessel wall and the core barrel 
in a more normal manner to increase the probability of cooling of the 
core by the available cooling water in the lower plenum, thus 
preventing or delaying thermal damage to the core, and providing 
time for other appropriate remedial or damage preventing action by 
the operator. 


47494 Determination of the local heterogeneous power distribu- 
tion in nodal coarse-mesh methods. Koebke, K. (Kraftwerk Union 
A.G., Erlangen (Germany, F.R.)). pp 19-22 of Reaktortagung, Han- 
nover, 4.4.-7.4.1978. Sektion 1: Reaktorauslegung. Eggenstein-Leo- 
poldshafen, Germany, F.R.; ZAED (1978). (In German) 

From Reactor congress; Hannover, F.R. Germany (4 Apr 
1978). 


In the last few years, methods have been developed which 
enable the power of single fuel rods and the activation rates at the 
location of the spherical measuring positions to be determined with 
high accuracy on the basis of the converged nodal coarse-mesh 
sdiaten. The new programme PINPOW has been established as an 
evaluation programme for the 2- and 3-dimensional coarse-mesh 
programmes MEDIUM-2, BOXER, IQSBOX. 


47495 Three-dimensional LWR core model QUABOX-HYCA 
with parallel cooling channel. Langenbuch, S. (Gesellschaft fuer 
Reaktorsicherheit m.b.H. (GRS), Garching/Muenchen (Germany, 
F.R.)). pp 15-18 of Reaktortagung, Hannover, 4.4.-7.4.1978. Sektion 
1: Reaktorauslegung. Eggenstein-Leopoldshafen, Germany, F.R.; 
ZAED (1978). (In German) 

From Reactor congress; Hannover, F.R. Germany (4 Apr 
1978). 

The last few years have seen considerable progress in numeri- 
cal methods for the solution of space- and time-dependent neutron 
diffusion equations. The next step to a complete description of the 
three-dimensionally coupled neutron-dynamic and thermo- and fluid- 
dynamic processes is the coupling with computer models for the 
behaviour of the coolant and the fuel temperatures to describe the 
feedback effects. This extension has been carried out for the neutron 
dynamics computer programme QUABOX/CUBBOX. 


47496 Measuring pH at high temperatures. application to the 
primary fluid of pressurized water nuclear reactors. Chaudon, L.; 
Coriou, H.; Grall, L.; Mahieu, C. (CEA, Cent d’Etud Nucl de 
Fontenay-aux-Roses, Fr). Metaux (Corros.-Ind.); 52: No. 627, 389- 
395(Nov 1977). (In French). 

In the pressurized water nuclear reactors, boric acid is cur- 
rently being added to the water of the primary circuit. pH of the 
solution is measured in order to limit the deposits of corrosion 
products. The phenomena of solubilization of corrosion products 
also depend on the pH of the solution. Thus it is important to 
precisely know the pH of the primary fluid as a function of the 
temperature. In this study, a method was developed for measuring 
pH at high temperatures, and the pH of different boric acid solutions 
with or without lithium hydroxide additions was determined up to 
300°C. 9 refs. 


47497 1225 MW Kernkraftwerk Grafenrheinfeld of the Bayern- 
werk AG. Steiner, E.K.; Wild, E. Energiewirtsch. Tagesfragen; 27: No. 
8, 605-608(Aug 1977). (In German). 

A discussion of site and layout map is followed by the 
technical data of the reactor’s components. The article closes with a 
survey of environmental impacts (cooling tower effects, radioactive 
substances in the exhaust air, effects on the river Main). 


47498 Latest technological developments in the field of pressur- 
ized water reactors. Coudray, M. (Framatome, Fr). Rev. Gen. Nucl.; 
No. 4, 272-282(Jul-Aug 1977). (In French with English abstract). 

Since the 1970 boiler contract for Fessenheim 1, adjustments 
or technological changes have marked the evolution of PWR type 
reactors in France. The author describes the main modifications to 
several reactor components including the pressure vessel, the steam 
generator, primary pumps, and steam lines. An analysis for the 
modifications is also presented. 2 ref. 


47499 Chooz example. Wyart, P. (Org des Prod d’Energy, Nucl, 
Fr). Rev. Gen. Nucl.; No. 4, 308-310(Jul-Aug 1977). (In French with 
English abstract). 

The author presents the history of the Ardennes power 
station and, regarding the Chooz example, considers the evolution of 
the nuclear context. 


47500 Chooz power station: ten years of operation. Teste du 
Bailler, A. (Cent de Chooz, Fr). Rev. Gen. Nucl.; No. 4, 311-318(Jul- 
Aug 1977). (In French with English abstract). 

The Chooz power plant, the first PWR type reactor ever built 
in France, began full-service operation on April 3, 1967. Ten years 
later, the balance sheet of the plant’s operation shows a satisfactory 
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degree of availability and is marred only by a mechanical failure that 
occurred during start-up. The behavior of the equipment, in particu- 
lar the components of the primary loop, was satisfactory since it 
allowed the gradual increase in capacity by 15% with respect to the 
initial design. It also allowed the achievement of noticeable progress 
in the design of equipment intended for the new power stations. 
Interesting results have also been obtained in radioprotection, work- 
ing conditions of the staff, and environment protection fields. Final- 
ly, the training of the operating teams has been closely followed, 
whether it concerned the operators directly affected by plant oper- 
ation or the trainees gathered in a school especially organized for 
this purpose and transferred since to a training Center. 


47501 Designing a nuclear power plant with 1000 MW WWER- 
type units. Berkovich, V.; Kaloshin, J.; Tatarnikov, V.; Shendero- 
vich, A. Veda Tech. SSSR; 5: No. 3, 54-56(Jun 1977). (In Czech). 

A brief description is presented of a WWER-1000 nuclear 
power plant also considering its environmental impact and the 
problem of core poisoning. The following indicators are graphically 
shown in relation to the reactor output: turbogenerator unit outputs, 
efficiency, specific capital costs and own costs of electric power 
generated by the Voronezh nuclear power plant. Also listed are the 
specific consumption of metal and concrete, specific equipment 
weight and the specific volume of the buildings of the main generat- 
ing unit as well as the cross section thereof. 


47502 Design of sealing lining for an NPP containment. Kirillov, 
A.P.; Mikhailov, O.V.; Nikolaev, Yu.B.; Belokhin, S.L.; Klonitskii, 
M.L. Beton Zhelezobeton; No. 6, 9-11(Jun 1977). (In Russian). 

Designed is a protective envelope sealing shell structure for 
block 5 of the Novovoronezhskaja Nuclear Power Station. Given is 
a method of computation and investigation results of the shell 
deformation and stability at the subcritical and supercritical stages 
for the steel-concrete samples under the conditions almost similar to 
the actual stress conditions of the nuclear power station protective 
envelope. Recommended is an envelope from carbon steel B St 3Ps6, 
8 mm thick, with an anchoring combined system of the reinforced 
steel, class A-3. To prevent corrosion, the steel shell is coated with 
an aluminium layer, 250 ym thick, four coating layers based on 
epoxy enamel Ep-525p and a layer of varnish 3-4100. 


47503 Hydrogen treatment system in the Genkai nuclear power 
plant No. 2. Nakamura, M.; Kodama, H.; Murashima, M. (Kyushu 
Electric Power Co., Inc., Fukuoka (Japan)). Kenkyu Kiho; 47: 153- 
155(Mar 1977). (In Japanese). 

The new hydrogen treatment system which injects hydrogen 
into the volume controi tank for purging the mixed waste gas of Kr, 
Xe, etc. is adopted in the Genkai nuclear power plant No. 2. The 
system is composed of mainly the waste gas pretreatment equipment, 
a palladium alloy membrane type hydrogen separator, a hydrogen 
compressor, and a waste gas decay tank. The outline of the primary 
cooling system and the chemical volume control system of PWR, 
the hydrogen treatment system, and the gaseous waste disposal 
system of original and new types for the Genkai nuclear power 
plants No. 1 and 2 are explained in this paper. This newly added 
hydrogen treatment system will be able to reduce the rare gas 
concentration rate in the primary coolant to about 1/2 and 1/5 for 
Kr® and Xe!**, respectively. 


47504 Sodium leak test in the desalination facility for condensate. 
Yamashita, H. (Kyushu Electric Power Co., Inc., Fukuoka (Japan). 
Research Dept.); Aida, N.; Mine, Y.; Koyama, K. Kenkyu Kiho; 47: 
157-163(Mar 1977). (In Japanese). 

It is planned to install a desalination facility in the Genkai 
nuclear power plant No. | to check and reduce the leak of sea water 
in the main condenser. This sodium leak has to be reduced as low as 
possible to prevent the stress corrosion cracking in the heat transfer 
tubes of the steam generator of a pressurized water reactor. It will be 
decided that the allowable value of sodium concentration is less than 
0.1 ppb as sodium at the outlet of the desalination facility. This 
preliminary test was conducted in the Karatsu No. 3 thermal power 
plant to confirm the possibility of achieving the above mentioned 
criterion. The test facility, the experimental process, the test results 
for sodium and also chlorine leakage rate and the indication of the 
Na-meter are described in this paper. The exprimental value of 
sodium concentration at the outlet of the desalination facility was 
always less than the target value, and it was confirmed that this 
facility would be able to satisfy it in the Genkai nuclear power plant. 


47505 PWR steam generator inservice inspection. Birkle, A.J. 
(Consumers Power Co., Jackson, Mich. (USA)). pp 61-65 of Period- 
ic inspection of pressurized components. London; Mechanical Engi- 
“Th Publications for The Institution of Mechanical Engineers 
1977). 

From 3. conference on periodic inspection of pressurized 
components; London, UK (20 Sep 1976). 

Steam generator tube inservice degradation has been experi- 
enced to some extent in approximately 50% of the water-cooled 
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nuclear power reactors. The number of plants exhibiting severe 
degradation has been minimal, and although no water-cooled nuclear 
power reactors have suffered a complete loss of steam generator 
capacity there are three water-cooled nuclear power plants where 
the loss of heat transfer surface from plugged tubes may require that 
extreme measures be considered. The eddy current test (ET) method 
can examine and detect the extent of degradation on the OD and ID 
of steam generator tubes. A test method procedure and remote 
testing equipment is available which has demonstrated the capability 
of characterizing the degree of degradation; the extent of degrada- 
tion is expressed as a percent of wall thickness. Tubes which exceed 
the ASME Code Section XI Standards For Examination Evaluations 
are plugged using manual fusion welding or explosive means. Stand- 
ards are based on stress analysis calculations and burst tests of tubes 
with variable degradation parameters including cracks, intergranular 
attack, wastage, artificial machined OD tube defects, and defect 
depth and length. For tubes which experience no bending stresses, a 
significant percentage of wall thickness may be degraded before tube 
plugging is required. Inconel 600, with a mean radius to nominal 
wall ratio of 8.7, provides a conservative margin of safety so that the 
degree of tubing degradation in unplugged tubes can sustain any of 
the design and postulated accident transients for the steam generator. 
Additional conservatism is provided by reinforcement effects of the 
tube material surrounding the localized degraded tube surfaces and 
the benefit of taking into account the generally higher strength 
available beyond the minimum specified ultimate strength. 


47506 Pulsations of temperatures and thermal stresses in power 
equipment elements of nuclear power plants and evaluation of their 
effect on service life of constructions. Trofimov, A.S.; Sudakov, 
A.V.; Fedorovich, E.D.; Kalinenok, B.I.; Shchedrin, A.V. (Cent 
Boiler and Turbine Inst, USSR). Energomashinostroenie; No. 10, 21- 
25(1977). (In Russian). 

A method and program of statistical processing on an M-220 
computer of experimental data about temperature pulsations are 
presented. It permits analysis of experimental data concerning 
random temperature fluctuations which are used in strength calcula- 
tions. A method of calculation of statistical characteristics of ther- 
moelastic stresses due to temperature fluctuations is proposed and 
the effect of these stresses on the service life structures is considered. 
The intensity and frequency composition of temperature pulsations is 
determined by operating parameters and depends essentially on the 
design of power equipment units. An experimental investigation of 
the temperature conditions is carried out on a direct-flow steam 
generator model and on natural-size equipment of reactors of Novo- 
Voronezhskaya and Kolskaya nuclear power plants. 


POWER REACTORS, NON-BREEDING, 
GRAPHITE MODERATED 


REFER ALSO TO CITATION(S) 46858, 46860, 46862, 47663, 
47760, 47762, 47818, 47825, 47826, 47945 


47507 (GA-A—13453) Gamma spectroscopic examination of 
Peach Bottom HTGR core components. Holzgraf, J.F.; McCord, F.; 
Wallroth, C.F. (General Atomic Co., San Diego, Calif. (USA)). Apr 
1978. Contract EY-76-C-03-0167-056. 153p. Dep. NTIS, PC A08/ 
MF AOI. 

During discharge of Core 2 from the Peach Bottom High- 
Temperature Gas-Cooled Reactor (HTGR), 55 driver elements, 21 
test elements, three reflector elements, and one control rod with 
sleeve were axially gamma scanned with a high-resolution Ge(Li) 
detector. The purpose of the exercise was to determine fission 
product distributions for use in burnup calculations, power profile 
determinations, and fission product release and redistribution studies. 
The results showed that the predicted and measured burnups had a 
+-7 percent root mean square deviation on an element-to-element 
basis and were within +-0.7 percent (1 sigma) on a core average 
basis. The element-to-element variation of +-7 percent is within the 
generally stated +-3 percent to 8 percent accuracy for nuclear 
predictions. 


47508 (GA-A—14897) Evaluation of sprayed chromium carbide 
coatings for gas-cooled reactor applications. Lai, G.Y. (Gulf General 
Atomic Co., San Diego, Calif. (USA)). Feb 1978. Contract EY-76-C- 
03-0167-065. 38p. (CONF-780430—5). Dep. NTIS, PC A03/MF 
AOl. 

From Conference on metallurgical coatings; San Francisco, 
CA, USA (3 Apr 1978). 

Sprayed chromium carbide-nichrome coatings are candidates 
for protection of faying and sliding surfaces of critical components 
of gas-cooled reactors from friction and wear damage. These coat- 
ings must provide protection throughout the reactor lifetime under 
high temperature exposure conditions. Extensive evaluation work to 
characterize these coatings is underway. The work includes studies 


NUCLEAR POWER PLANTS 4709 


of friction and wear behavior in helium; stability of the coatings in a 
low oxygen potential helium environment; impure helium corrosion 
of coated specimens; and the effect of the coatings on mechanical 
properties of the substrate alloy. Much of the work reported is on 
the evaluation of plasma-sprayed coatings. However, a brief discus- 
sion of the behavior of coatings applied by the detonation-gun 
process and high-energy plasma-gun processes is also included. 


47509 (GA-A—14915) Gas Turbine HTGR program. Quarterly 
progress report for the period ending December 31, 1977. (General 
Atomic Co., San Diego, Calif. (USA)). Apr 1978. Contract EY-76- 
C-03-0167-046. 93p. Dep. NTIS, PC A0S/MF AO1. 

The report covers the demonstration plant design studies, 
core and fission product studies, shielding studies, heat exchanger 
design, and maintenance studies, including inservice inspection (ISI). 


47510 (GLP—S5588) Safety analysis report use of H-451 graphite 
in Fort St. Vrain fuel elements. (General Atomic Co., San Diego, 
Calif. (USA)). 20 Dec 1977. 56p. General Atomic Co., San Diego, 
CA. 


The Safety Analysis Report (SAR) evaluates the use of H-451 
graphite in future reload segments for the Fort St. Vrain (FSV) 
Nuclear Generating Station. It is proposed to replace the reference 
core H-327 graphite fuel and replaceable reflector elements with H- 
451 graphite elements as each segment is reloaded. The report 
presents the pertinent properties of the H-451 graphite material, the 
operational behavior of the H-451 graphite elements, and the effect 
on postulated accidents described in the FSV Final Safety Analysis 
Report (FSAR). 


47511 (ORNL/TM—S5996) Distribution of fission products in 
Peach Bottom HTGR fuel element F03-01. Dyer, F.F.; Wichner, 
R.P.; Martin, W.J.; Fairchild, L.L. (Oak Ridge National Lab., Tenn. 
(USA)). May 1978. Contract W-7405-ENG-26. 275p. Dep. NTIS, 
PC A12/MF AO1. 

Element F03-01 was a so-called high-rhodium driver element 
centrally located within core 2 adjacent to a "type 2” control rod. 
Although not instrumented, the element was estimated to have 
operated at significantly higher temperatures than the majority of 
the driver elements and, therefore, was expected to exhibit enhanced 
release and migration of fission products from the fuel into its 
graphite components. Because of these expectations, the examination 
of element F03-01 was believed to be especially important. The 
element received an equivalent of 897 full-power days of irradiation 
prior to scheduled termination of core operation. The examination 
procedures emphasized the determination of radionuclide distribu- 
tions in the graphite portions of the fuel element. Axial gamma scans 
indicated 36 Ci of '*’Cs in the sleeve of the element and 9.8 Ci in the 
spine. From similar measurements, 358 Ci of *7Cs was estimated to 
be in the fuel, showing that approximately 13% of it was found in 
the graphite components. Axial distributions also indicated that 
significant amounts of the total inventory of '*7Cs moved toward the 
bottom of the element during operation. The axial distribution of 
184Cs was similar to that of '*’Cs. Other nuclides found in the fuel of 
the element included Zr, '*Ru, '*Ru, !*5Sb, '*1Ce, 144Ce, ™*Eu, 
and 75°Pa. Nuclides found in the graphite, in addition to *Cs and 
187Cs, included **Mn, Co, '*Ru, /sup 110m/Ag, '*Ce, and 
4Eu. Europium-154, a nuclide formed in the fuel by neutron 
capture in the stable fission product '*Eu, appeared to have been 
released from the fuel and migrated along the element to about the 
same extent as the two cesium isotopes. About 1 Ci of /sup 110m/ 
Ag was found in the spine and sleeve of the element. None of the 
other nuclides appeared to have been significantly released from the 
fuel. 


47512 (SGAE—2531) Strain measurements of temperatures up 
to 300°C in a concrete structure. Schittenhelm, Ch.; Angeli, R. 
(Oesterreichische Studiengesellschaft fuer Atomenergie G.m.b.H., 
Vienna). Oct 1975. 32p. (In German). (RT—97/75). Dep. NTIS (US 
Sales Only), PC A03/MF AO1. 

Strain measurements in a concrete structure representing a 
cylindrical section of a Prestressed Concrete Reactor Vessel with 
hot liner, were made. In order to interpret these values in terms of 
strain and stress in a three dimensional structure, the gauge charac- 
teristics as well as the material date of the concrete have to be 
known in great detail. The paper deals with the performance of 
different gauges embedded in small concrete blocks and others of the 
same type embedded in the test ring. Temperature resistance, long- 
time performance, electrical drift and hysteresis of the gauges were 
investigated. 


47513 (TID—3339-S2) Gas cooled reactor technology. A bibliog- 
raphy. Rushing, J.W. (comp.). (Department of Energy, Oak Ridge, 
Tenn. (USA). Technical Information Center). May 1978. 393p. Dep. 
NTIS, PC A17/MF AOl1. 

Included are 1768 citations to references on gas cooled reac- 
tor technology. The citations were taken from the DOE Energy 
Information Data Base (EDB) covering the period July 1976 
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through December 1977. Corporate, Personal Author, Subject, and 
Report Number indexes are provided. 


47514 Selection of fuel for high-temperature gas-cooled reactors. 
Long, E.L.; Homan, F.J. (Oak Ridge National Lab., TN). Trans. 
Am. Nucl. Soc.; 28: 158-159(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47515 Use of nonproliferation fuel cycles in the HTGR. Baxter, 
A.M.; Merrill, M.H.; Dahlberg, R.C. (General Atomic Co., San 
Diego, CA). Trans. Am. Nucl. Soc.; 28: 576-577(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47516 Gas-turbine HTGR: a technology assessment. Scarbor- 
ough, J.C. (NUS Corp., Rockville, MD). Trans. Am. Nucl. Soc.; 28: 
610-611(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47517 Process to minimize cracking of pyrolytic carbon coatings. 
Lackey, W.J. Jr.; Sease, J.D. (to Energy Research and Development 
Administration). US Patent 4,068,015. 10 Jan 1978. Filed date 4 Nov 
1976. 6p. 
PAT-APPL-738,939. 

Carbon-coated microspheroids useful as fuels in nuclear reac- 
tors are produced with a low percentage of cracked coatings and are 
imparted increased strength and mechanical stability characteristics 
by annealing immediately after the carbon coating processes. 


47518 Calculation of effective few-group cross sections in high- 
temperature reactors with spherical fuel elements. Giesser, W.; 
Schneider, P.; Ziga, W. (Hochtemperatur-Reaktorbau G.m.b.H., 
Mannheim (Germany, F.R.)). pp 31-34 of Reaktortagung, Hannover, 
4.4.-7.4.1978. Sektion 1: Reaktorauslegung. Eggenstein-Leopoldsha- 
fen, Germany, F.R.; ZAED (1978). (In German) 

From Reactor congress; Hannover, F.R. Germany (4 Apr 
1978). 

In the start-up phase of the THTR-300, spherical absorber 
elements containing hafnium are used to compensate for the excess 
reactivity. As there are considerable inaccuracies in the Hf cross 
section data, experiments with different mixtures of fuel elements, 
graphite elements and hafnium or boron absorber elements have 
been carried out. Measurements with pure boron absorber elements 
have been carried out in order to eliminate experimental and theo- 
retical model inaccuracies, as far as possible. The case of reference 
chosen was a set-up free of absorber spheres. Evaluation and com- 
parison of the experiments and recalculations resulted in discrepan- 
= caused the authors to check the standard calculation 
method. 


47519 Finite element calculations on the 34 HTGR benchmark 
problem. Schmidt, F.; Fremd, R.; Woerner, D. (Stuttgart Univ. (TH) 
(Germany, F.R.). Inst. fuer Kernenergetik und Energiesysteme). pp 
7-10 of Reaktortagung, Hannover, 4.4.-7.4.1978. Sektion 1: Reaktor- 
auslegung. Eggenstein-Leopoldshafen, Germany, F.R.; ZAED 
(1978). (In German) 
1978) From Reactor congress; Hannover, F.R. Germany (4 Apr 
The finite element method may be used as a coarse-mesh 
method to solve the multidimensional diffusion equation. In contrast 
to other coarse-mesh methods, it may also be formulated in a simple 
way for any non-orthogonal geometry desired. It is therefore suit- 
able as a coarse-mesh method especially for problems with complex 
geometries. There is a large number of possible elements, basic 
functions and approaches for the shape of the cross sections within 
the element. This way, also local heterogeneities may be treated by 
the coarse-mesh method, at least in an approximative way. For these 
reasons, it was decided to develop a 3d diffusion program for HTR 
reactors on the basis of the finite element method. The program was 
named DIFGEN. 


47520 Calculation of neutron flux distribution of thermal neu- 
trons from microtron converter in a graphite moderator with water 
reflector. Andreisek, K. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Reactions). Jad. Energ.; 23: No. 7, 241- 
245(Jul 1977). (In Russian). 

The calculation is made of the thermal neutron flux in the 
moderator and reflector by solving the neutron diffusion equation 
using the four-group theory. The correction for neutron absorption 
in the moderator was carried out using the perturbation theory. The 
calculation was carried out for four groups with the following 
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energy ranges: the first group 2 MeV to 3 keV, the second group 3 
keV to 5 eV, the third group 5 eV to 0.025 eV and the fourth group 
0.025 eV. The values of the macroscopic cross section of capture and 
scattering, of the diffusion coefficient, the macroscopic cross section 
of the moderator, of the neutron age and the extrapolation length for 
the water-graphite moderator used in the calculations are given. The 
spatial distribution of the thermal neutron flux is graphically repre- 
sented for graphite of a 30, 40, and 50 cm radius and for graphite of a 
30 and 40 cm radius with a 10 cm water reflector; a graphic 
comparison is made of the distribution of the thermal neutron flux in 
water and in graphite, both 40 cm in radius. The system of graphite 
with reflector proved to be the best and most efficient system for 
raising the flux density of thermal neutrons. 


47521 Nuclear reactor. Mysels, K.J.; Shenoy, A.S. (to General 
Atomic Co.). German(FRG) Patent 2,656,853/A/. 30 Jun 1977. 19p. 
(In German). 

A gas-cooled reactor is proposed with hexagonally shaped 
fuel rod blocks for which the probability that hot spots will occur is 
very much reduced. This is achieved by combining the coolant flows 
of neighboring fuel zones in such a way that the coolant temperature 
at the core outlet will be brought to an average resp. mean value. 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


REFER ALSO TO CITATION(S) 47660, 47758, 49023 


47522 (AECL—5840F) Cordoba and Wolsung projects: a pro- 
gress report. Brooks, G.L.; Foulkes, F.M. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). Jun 
1977. 17p. Dep. NTIS (US Sales Only), PC A02/MF A0O1. 

The Cordoba and Wolsung projects mark the entry into the 
international sales arena of the standardized Canadian 600 MWe 
CANDU-PHW reactor design. The Cordoba station experienced a 
setback in the early stages when severe inflation in Argentina led to 
a renegotiation of the contract. However, following this, good 
progress has been made and the current forecast completion date in 
1980 is expected to be achieved. The Wolsung project experienced 
difficulties early in the project due to site conditions, so that site 
work commenced some 9-10 months later than originally planned. 
These difficulties had predictable effects upon the progress of site- 
related engineering and it is expected that the project completion 
date will be somewhat delayed. 


47523 (AECL—5842) Future for CANDU. Foster, J.S. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.). Jun 1977. 9p. Dep. NTIS (US Sales Only), PC A02/MF AO1. 

Canada could have 60,000 MW(e) of installed nuclear-electric 
generating capacity by the year 2000 and have exported the plan to 
generate a further 5,000 MW(e). While the CANDU reactor can 
readily be scaled up to larger unit sizes, its real potential lies in the 
even greater efficiency that can be obtained by using alternative fuel 
cycles. The thorium - uranium-233 fuel cycle, for instance, makes it 
possible to attain a conversion factor of unity, or a little better, on a 
feed of pure thorium in a substantially unmodified CANDU reactor. 
Further developments, such as spallation, offer means of converting 
fertile to fissile material to provide a fissile inventory for an expand- 
ing system. The coincidence of expected future shortages of other 
energy supplies with continuing good experience in the nuclear field 
should assist in creating a climate that will permit accelerated 
nuclear power development. 


47524 Manufacture of CANDU reactors. Sanders, A.J.E. (Do- 
minion Bridge Co Ltd, Montreal, Que). Met. Constr.; 10: No. 1, 27- 
31(Jan 1978). 

This article highlights the major technologies utilized in the 
manufacture of a CANDU (Canadian Deuterium Uranium) reactor. 
The design and construction of this uranium, deuterium oxide mo- 
derated, pressure tube reactor system are outlined. The manufacture 
of endshields, support rings and the calandria shell, and their assem- 
bly, are described. The inner and outer tubesheets and the shell, 
made of 304L stainless steel are manufactured using TIG and elec- 
troslag welding. The support rings, made of carbon steel, are welded 
to the vessel using ER309L electrodes to reduce delta ferrite forma- 
tion. Quality control, service requirements and metallurgical prob- 
lems are considered. 


47525 AECL devises new nuclear tube welding system. Delaney, 
M.A. (At Energy of Can Ltd, Mississuga, Ont). Met. Constr.; 10: No. 
1, 32-33(Jan 1978). 

Automatic autogenous TIG (Tungsten Inert Gas) pipe butt 
welding equipment has been developed for producing joints in 
reactor coolant monitoring systems for tubes of between 6 and 25 
mm diameter and up to 3 mm wall thickness in stainless steel. The 
equipment is designed to work on site with power requirements of 
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up to 2.2 kW maximum. A major feature of the design, therefore, 
was a welding system of sufficiently small size, portability and 
ruggedness to be able to withstand on-site conditions. Quality con- 
trol is carried out automatically by a comparison of welding param- 
eters with those of a standard acceptable weld. Details of power 
source characteristics and welding procedure are given. 


47526 Development of in-core measurements in the reactor KS- 
150. Rana, S.B. (Atomova Elektraren Bohunice, Jaslovske Bohunice 
(Czechoslovakia)). Jad. Energ.; 23: No. 7, 250-257(Jul 1977). 

Mapping of the neutron flux density distribution and of the 
neutron fluence distribution in the KS-150 reactor core was carried 
out using an in-core measuring system. The system allows the in- 
service monitoring of important operating properties of the reactor 
core and fuel elements and consists of a mapping fuel element 
assembly with built-in SPN detectors, of transmission paths and a 
computer facility. The measurement of the neutron flux, neutron 
fluence and temperature fields in the reactor core was carried out 
during the power start-up of the reactor using self-powered DPZ-1 
detectors. The obtained data are given and the axial distribution of 
neutron flux is graphically represented for different values of burnup 
at the same configuration of regulating rods, as is the axial distribu- 
tion of neutron fluence for different configurations of the regulating 
rods during operation, and the in-service neutron fluence distribu- 
tion. The maximal fuel temperature of 500.2 degC was found at a 
distance of 291.2 cm from the upper boundary of the reactor core, at 
a neutron flux of 1.46x10'* n/cm?s. In comparison with other 
methods, this method proved easy and quick, the results reliable, 
reactivity perturbance negligible and the fuel element cost increase a 
negligible 4%. Neutron flux mapping using in-core self-powered 
detectors will be performed on a wider scale. 


47527 Nondestructive inspection of pressure tubes at the Picker- 
ing nuclear generating station. Kupcis, O.A. (Ontario Hydro, Toron- 
to (Canada)). pp 19-25 of Periodic inspection of pressurized compo- 
nents. London; Mechanical Engineering Publications for The Institu- 
tion of Mechanical Engineers (1977). 

From 3. conference on periodic inspection of pressurized 
components; London, UK (20 Sep 1976). 

This paper deals with the development and application of 
remotely operated tooling for the in-situ inspection of pressure tubes 
in the CANDU-PHW Reactor Concept. The immediate requirement 
for such equipment arose with the discovery of cracks in the rolled 
joint regions of several pressure tubes at Ontario Hydro’s Pickering 
Generating Station. Acoustic emission techniques were applied to 
rapidly locate pressure tubes containing through-wall cracks, while 
ultrasonic tooling was developed to inspect the rolled joint regions 
for partial through-wall cracks. The effectiveness of these techniques 
is illustrated and discussed using data recorded during the inspection 
performed at Pickering GS. 


47528 Development of automatic ISI tool for the ‘Fugen’ proto- 
type advanced thermal reactor. Akebi, M. (Power Reactor and Nucle- 
ar Fuel Development Corp., Tokyo (Japan)); Hiramatsu, T.; Yo- 
shida, Y. pp 133-140 of Periodic inspection of pressurized compo- 
nents. London; Mechanical Engineering Publications for The Institu- 
tion of Mechanical Engineers (1977). 

From 3. conference on periodic inspection of pressurized 
components; London, UK (20 Sep 1976). 

In order to be able to conduct inservice inspection of the 
‘"FUGEN’ prototype Advanced Thermal Reactor (ATR), the au- 
thors have developed an ultrasonic flaw detection system capable of 
volumetric examination of welds in the components of the primary 
coolant system. The system is composed of six remote controlled 
manipulators, a mini-computer and an ultrasonic flaw detector. The 
authors carried out a series of general function tests which employed 
component mock-ups into which various artificial flaws were intro- 
duced; the results showed that most of the flaws could be detected 
and the effectiveness of the manipulators, the flaw detector and the 
data processing software could be demonstrated. 


47529 Measurement and prediction of gamma-ray sources and 
dose-rates in the vicinity of the Winfrith SGHWR. Avery, A.F.; 
Carter, M.D.; Chestnutt, M.M.; Miller, P.C. (United Kingdom 
Atomic Energy Authority, Winfrith, Eng.). pp 342-352 of Reactor 
shielding. Roussin, R.W.; Abbott, L.S.; Bartine, D.E. (eds.). Prince- 
ton, NJ; Science Press (1977). 

From 5. international conference on reactor shielding; Knox- 
ville, TN, USA (18 Apr 1977). 

See CONF-770401—. 

The direct cycle of the Winfrith SGHWR gives rise to dose- 
rates due to Nitrogen-16 in the coolant and measurements have been 
made to investigate the distribution of the activity around the circuit 
of the reactor. The accuracy of predictions of N-16 production has 
been checked by making wire scans with threshold reactions within 
the core. The carry-over of N-16 to the turbine has been investigated 
by measuring the dose-rate adjacent to a steam main, and the source 
from the turbine itself has been examined by determining the dose- 
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rate and spectra of photons in the turbine hall. A contribution from 
Carbon-15 has been measured, and this is attributed to n-alpha 
reactions in Oxygen 18. The significance of these results for the 
design of the civil reactors is discussed. 


POWER REACTORS, BREEDING 


REFER ALSO TO CITATION(S) 47663, 47761, 47816, 47818, 
47819, 47823, 47824, 47829, 47846, 47849, 47853, 47854, 47856, 
47858, 47861, 47862, 47863, 47864, 47867, 47871, 47872, 47873, 
47874, 47875, 47876, 47877, 47878, 47879, 47880, 47885, 47886, 
47887, 47888, 47890, 47891, 47892, 47893, 47894, 47896, 47897, 
47898, 47899, 47900, 47901, 47903, 47905, 47907, 47908, 
47909, 47910, 47911, 47912, 47913, 47919, 47920, 47921, 
47922, 47927, 47928, 47932, 47933, 47935, 47937, 47938, 
47939, 47940, 47944, 47972, 47983, 48360, 48361, 49003, 49004 


47530 (AI-DOE—13228) CRBRP advanced fuel reload core 
design studies. Summary report. Vitti, J.A.; Galluzzo, N.G.; Brit- 
tingham, J.C.; Ostermier, B.J.; von Arx, "AV. Moldenhauver, J. 
(Atomics International Div., Canoga Park, Calif. (USA)). 15 May 
1978. Contract EY-76-C-03-0824. 288p. AT. 

Trade studies were performed based on the identified con- 
straints, ground rules, and assumptions, to establish preferred pre- 
conceptual CRBRP core designs using advanced fuel. These designs 
were subdivided into Level I and Level II categories. The Level I 
concepts primarily involved a switch of fuel and blanket subassemb- 
lies only, compared to the reference (U-Pu)O2 homogeneous and 
heterogeneous cores. The Level II designs not only used advanced 
fuel but also involved cost- and performance-effective modifications 
of components not normally removed at refueling. Two Level I and 
three Level II designs were selected. These core designs are denoted 
by the acronyms RC1S, ACIN, RC2S, AC2N, and AC2S, which are 
explained in Table 2.1. Of these designs, the tightly-coupled hetero- 
geneous AC2N concept is recommended as the conceptual core 
design for the CRBRP when fueled with (U-Pu)C. The AC2N core 
design offers a high breeding ratio, low doubling time, reasonably 
low inventory, and good economics, while maintaining a low sodium 
void worth. It is, therefore, an attractive alternative for use as a 
CRBRP reload core. 


47531 (AI-DOE—13233) High-temperature piping design tech- 
nology. Quarterly technical progress report, January—March 1978. 
(Atomics International Div., Canoga Park, Calif. (USA)). 30 May 
1978. Contract EY-76-C-03-0824-026. 24p. AT. 

Progress is summarized in the following LMFBR piping 
design studies: (1) collection of piping failure and construction defect 
data; (2) analysis of systems with prior successful operating history; 
(3) evaluation of sensitivity of piping design margins to variability in 
materials, loading, temperature, and geometry; (4) high cycle fatigue 
behavior at elevated temperature; and (5) piping component testing. 
(DG) 


47532 (AI-DOE— 13236) Fast reactor fluence dosimetry techni- 
cal progress report for period January—March 1978. (Atomics Inter- 
national Div., Canoga Park, Calif. (USA)). 18 May 1978. Contract 
EY-76-C-03-0824-027. 38p. Dep. NTIS (US Sales Only), PC A03/ 
MF AO1. 

Progress is summarized in studies and tests related to the 
development and demonstration of '°B and ®Li helium accumulation 
fluence monitors as a reliable and accurate method of measuring 
LMFBR neutron fluence. (DG) 


47533 (ANL—75-41) Response of EBR-II to reactivity insertion. 
Dean, E.M.; Sackett, J.I. (Argonne National Lab., Ill. (USA)). Mar 
1978. Contract W-31-109-ENG-38. 45p. AT. 

The report presents the results of a parametric study to 
determine how variations in important reactor parameters affect the 
EBR-II dynamic response to reactivity change. The purpose of the 
study was to (1) define the inherent capabilities of the plant protec- 
tion system (PPS), (2) identify essential trip parameters and their 
range of applicability, and (3) identify reactor parameters or condi- 
tions which, if changed, would affect the performance of the PPS. 
As a result of this study, the bases for reactivity-related limits in 
EBR-II were developed. 


47534 (ANL—76-78) Design and fabrication of the EBR-II envi- 
ronmental instrumented subassembly: Test XX07. Gillette, J.L.; Po- 
loncsik, J.; Smaardyk, A.; Walker, D.E.; Filewicz, E.C.; Long- 
necker, A.A.; Murphy, W.A.; Wendte, J.C. (Argonne National Lab., 
Ill. (USA)). Nov 1977. Contract W-31-109-ENG-38. 65p. AT. 

The EBR-II environmental instrumented subassembly 
(EISA), or Test XX07, was designed, fabricated, and irradiated to 
provide in-core measurements of irradiation conditions. This subas- 
sembly contained 57 elements with uranium metal-5 wt % fissium 
fuel and four nonfueled elements. It was instrumented with two 
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permanent-magnet flowmeters, 13 coolant thermocouples at various 
axial and radial locations, 10 fuel-centerline thermocouples, and two 
self-powered detectors. The subassembly was irradiated in EBR-II 
for about 11,600 MWd gooey ap 186 days), reaching a peak 
burnup of about 2.9 at. % uring its residence in the reactor, XX07 
provided in-core measurements of flow, temperature, and flux levels 
under both steady-state and dynamic conditions. This report dis- 
cusses the detailed design of XX07 and the various techniques used 
in its fabrication and assembly. The many component parts of XX07, 
as well as the final, completed subassembly, are described. 


47535 (ANL—77-11) Data and analyses for Inconel X750 
springs irradiated in SURV-1, -3, -4, -5, and -6. Walters, L.C.; Ruther, 
WEN E. (Argonne National Lab., Ill. (USA)). Feb 1978. Contract W- 
31- 109-ENG- 38. 42p. AT. 
In 1965, eight surveillance subassemblies were o_ in row 
12 of EBR-II, where the irradiation temperature would be near the 
sodium-inlet temperature of 371°C. At the same time, two other 
surveillance subassemblies were placed in the primary-tank storage 
basket, which receives minimal neutron exposure but is immersed in 
primary sodium and experiences a temperature of 371°C. Each 
subassembly contained 18 preloaded springs made of Inconel X750. 
Springs from four of the in-core subassemblies and from one subas- 
sembly in the storage basket have been evaluated to determine rates 
of irradiation-enhanced deformation at neutron exposures of up to 
dpa. The creep coefficient derived from the stress-relaxation 
measurements on the springs was 1.0 x 107 '* (Pa . dpa)~' for neutron 
exposures of 4.2 dpa (3751 days) at an in-reactor temperature of 
371°C. The relaxation behavior was — uately described by a creep 
equation that was linear in neutron fluence and applied stress. 
Springs encapsulated in helium showed in-reactor relaxation rates 
identical to those of springs exposed to the flowing primary sodium. 
The creep coefficient derived from this work in Inconel X750 
springs was almost the same as the creep coefficients determined for 
various austenitic stainless steel alloys. 


47536 (ANL—77-91) Coupled hydrodynamic-structural response 
analysis of piping systems. A-Moneim, M.T. (Argonne National Lab., 
Ill. (USA)). Feb 1978. Contract W-31-109-ENG-38. 88p. AT. 

The report describes in detail the expansion of the ICEPEL 
code for the coupled hydrodynamic-structural response analysis of 
pipe-elbow loops to general piping systems. A generalized piping- 
component model, a branching tee junction, and a surge-tank model 
are introduced and coupled with the pipe-elbow loop model so that a 
general piping system under the effect of internally traveling pres- 
sure pulses can be analyzed hydrodynamically, as well as structural- 
ly. Optional capabilities are included in the generalized piping- 
component model so that it can be used in modeling pipe-flow area 
changes, valves, and heat exchangers. The options are: nine different 
axisymmetric exterior wall configurations, elastic-plastic exterior 
walls, interior rigid-wall simulation, and heat-exchanger tube-bundle 
model. The Implicit Continuous-Fluid Eulerian (ICE) differencing 
technique is used in the hydrodynamic part of the analysis; the 
Waves in Hysteretic Arbitrary Media (WHAM) finite-element 
scheme is used in the structural response part of the analysis. Sample 
problems that demonstrate the capabilities and limitations of the 
method are presented. The results are discussed and conclusions are 
made in connection with further development of the method. De- 
tailed input-output instructions for the ICEPEL code use are also 
presented. 


47537 (ANL—78-36) Role of bubble-size equilibration in the 
transient behavior of fission gas. Gruber, E.E. (Argonne National 
Lab., Ill. (USA)). Apr 1978. Contract W-31-109-ENG-38. 32p. Dep. 
NTIS, PC A03/MF AO1. 

An explicit analysis of bubble-size equilibration by volume 
diffusion has been derived and incorporated into the FRAS2 code. 
This code was developed for mechanistic analysis of transient fis- 
sion-gas behavior in LMFBR fuel, but had been limited by the 
approximation that the time required for bubble-size adjustment, 
following coalescence or changes in temperature or pressure, was 
negligible. The equilibration phenomenon is illustrated by several 
idealized examples. If the fuel temperature rises linearly with time, 
an isolated bubble will expand rapidly toward its equilibrium size 
only after the temperature reaches a critical value that depends on 
both bubble size and heating rate. Conversely, if the temperature is 
reduced uniformly, an isolated bubble will shrink only until diffusion 
becomes too slow for further size change. The final size that is 
“frozen in” may be significantly larger than the final equilibrium size. 
Finally, isothermal equilibration following coalescence of two equal 
bubbles can be described conveniently in terms of relaxation times, 
which depend on bubble size and temperature. However, a complete 
picture of the role of equilibration in transient fission-gas behavior 
can only be gained through an investigation of the bubble-size 
distribution and its evolution. Such an investigation is carried out 
with the FRAS2 code, in which the explicit equilibration model is 
implemented. Since nonequilibrium bubbles in a thermal transient are 
generally overpressured, the gas represents a source of energy that 
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can conceivably disrupt the a This “dispersive potential” is also 
calculated in the FRAS2 cod 


47538 (ANL-CT—78-33) Thermodynamic theory of cavitation 
nuclei in dilute liquid-gas solutions. Cha, Y.S. (Argonne National 
Lab., Ill. (USA)). Jun 1978. Contract W-31-109-ENG-38. 39p. Dep. 
NTIS, PC A03/MF AOl1. 

The stability of a spherical bubble in a two-component two- 

phase system is examined by employing the thermodynamic theory 
of dilute solutions. It is shown that a bubble can remain in a state of 
stable equilibrium provided that the ratio of the total number of 
moles of the solute to the total number of moles of the solvent in the 
system is not extremely small and that the system pressure falls 
between an upper bound (dissolution limit) and a lower bound 
(cavitation limit). The results of the analysis provide a theoretical 
basis for the persistence of microbubbles in a saturated liquid gas 
solution. Thus to a certain extent, the results also help to resolve the 
dilemma that exists in the field of cavitation due to (1) the necessity 
of postulating the existence of microbubbles; and (2) the lack of 
theoretical justification for the persistence of such bubbles in a 
liquid. 
47539 (CE-FBR—77-26) Effect of operating temperature on 
LMFBR core performance. Noyes, R.C.; Bergeron, R.J.; di Lauro, 
G.F.; Kulwich, M.R.; Stuteville, D.W. (Combustion Engineering, 
Inc., Windsor, Conn. (USA)). 11 Apr 1977. Contract EY-76-C-02- 
2426-001. 165p. Dep. NTIS, PC A08/MF AO1. 

The purpose of the study is to provide an engineering evalua- 
tion of high and low temperature LMFBR core designs. The study 
was conducted by C-E supported by HEDL expertise in the areas of 
materials behavior, fuel performance and fabrication/fuel cycle cost. 
The evaluation is based primarily on designs and analyses prepared 
by AI, GE and WARD during Phase I of the PLBR studies. 


47540 (CONF-780469—1) Some results from the testing of a 
high temperature fission counter-chamber in the EBR-II J-2 thimble of 
the Nuclear Instrument Test Facilities (NITF). Yingling, G.E.; 
Taboas, A.L.; Popper, G.F.; Lipinski, W.C. (Argonne National Lab., 
Ill. (USA)). 1978.  Eoatract W- 31-109-ENG-38. 14p. Dep. NTIS, PC 
A02/MF AO1. 

From IAEA symposium on nuclear power plant control and 
instrumentation; Cannes, France (24 Apr 1978). 

A summary of test results from the life testing of a Twentieth 
Century Electronics (TCE) Model DC-14B fission counter-chamber 
at temperatures up to approximately 560°C in a typical Liquid Metal 
Fast Breeder Reactor (LMFBR) nuclear environment. The test 
results, after approximately 2.5 years of testing in the Experimental 
Breeder Reactor-II (EBR-II) J-2 thimble of the Nuclear Instrument 
Test Facilities (NITF), indicate that this type of detector, when 
attached to a current sensitive type preamplifier can be successfully 
utilized for long term, fixed position, low level and/or wide range 
neutron flux monitoring applications in thermal equivalent neutron 
fluxes of greater than 10" nv. Brief descriptions of the test program, 
electronic test instruments used and the reactor facility are also 
included. 


47541 (COO—2426-136) System design of carbide fuel. Quarter- 
ly progress report, January—March 1978. (Combustion Engineering, 
Inc., Windsor, Conn. (USA)). 1978. Contract EY-76-C-02-2426. 30p. 
(CE-FBR—7878). AT. 

Portions of document are illegible. 

Progress is summarized in design studies and performance 
testing of advanced carbide fuels for LMFBR reactors. (DG) 


47542 (COO—2458-19) Interactive graphics interpretation of 
calculation-measurement discrepancies for neutron spectrum measure- 
ments in sodium. Parvez, A.; Becker, M. (Rensselaer Polytechnic 
Inst., Troy, N.Y. (USA). Dept. of Nuclear Engineering). 1977. 
Contract EY-76-S-02-2458. 25p. Dep. NTIS, PC A02/MF AOl. 

Interactive graphic techniques have been employed to ana- 
lyze and interpret the discrepancies found between the integral 
measurement and prediction of neutron flux in sodium. Direct ad- 
justments have been made to improve the calculation experiment- 
agreement in the 10 keV to 1 MeV energy range. In general, the 
adjusted values for elastic cross sections have been found to be lower 
than the ENDF/B-IV values. Sensitivity of sodium spectra to the 
angular distribution of elastically scattered neutrons has also been 
determined. 


47543 (GA-A—14459) Determination of krypton-85 release tem- 
peratures of rods G-1, G-2, G-3, and G-6 of the F-1 (X094) irradiation 
experiment. Buzzelli, G.; Hudson, R.G.; Burhop, C.J. (General 
Atomic Co., San Diego, Calif. (USA)). Apr 1978. Contract EY-76- 
C-03-0167-023. 41p. Dep. NTIS, PC A03/MF AO1. 

The report describes Kr-85 annealing technique as a means of 
determining in-reactor fuel cladding temperature on non-instrument- 
ed GCFR fuel rod irradiation experiments. Experimental results 
show that clad temperatures may indeed be measured using this 
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technique if the integrity of the inner surface has not been destroyed. 
Where minimal or no fuel-clad interaction has occurred, reliable data 
should be obtainable; where moderate to extreme cladding attack has 
occurred, the data indicate a possible significant lower operating 
temperature. Experimental applicability and limitations of the 
method are described. 


47544 (GA-A—14857) Preliminary structural analysis of PCRV 
for 300-MW(e) Gas Cooled Fast Breeder Reactor. Young, G-.; 
Cheung, K.C. (General Atomic Co., San Diego, Calif. (USA)). May 
ng ntract EY-76-C-03-0167-023. 67p. Dep. NTIS, PC A04/MF 
A0l. 


Preliminary elastic and thermal stress analyses were per- 
formed for the multicavity PCRV for the GCFR 300-MW(e) Nucle- 
ar Steam Supply System using three-dimensional finite-element com- 
puter codes. The report includes information on the finite-element 
model, material properties, and boundary and loading combinations 
and presents stress results, evaluations, and recommendations. In 
general, the stress levels were found to be acceptable. The stress 
levels in the concrete ligaments indicate that the existing PCRV 
configuration can be optimized by increasing the inner ligament and 
decreasing the outer ligament. For a more exacting optimization of 
the ligaments, use of a value of effective modulus of elasticity lower 
than 0.5 E/sub c/ in the thermal stress analysis should be justified. 
The two potential problem areas of the PCRV, the cross-duct region 
and the bottom head, should be further investigated by local analy- 
ses. The thermal stress analysis indicated that for normal operating 
conditions it is feasible to eliminate the peripheral tendons. 


47545 (GEFR—14074-9) Cooperative nuclear data and methods 
development. Ninth quarterly report, January—March 1978. (General 
Electric Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). 
Apr 1978. Contract EY-76-C-03-0893-031. 47p. AT. 

The objective of the work reported is to support cooperative 
evaluations of nuclear data and analytical design tools to expedite 
their implementation in reactor design applications and to perform 
specific analytical physics tasks required in the fast breeder reactor 
program. These tasks include an evaluation of the nuclear feasibility 
of significantly impacting the waste disposal problem by utilizing 
actinide recycle. 


47546 (HEDL-SA—1292-S) Effects of stoichiometry on cladding 
attack in mixed-oxide fuels to ~ 3.6 at% burnup. Hata, D.C.; 
Lawrence, L.A.; Weber, J.W. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). 26 May 1977. Contract EY-76-C-14- 
2170. 14p. (CONF-771109—99). Dep. NTIS, PC A02/MF AOl. 

From ANS winter meeting; San Francisco, CA, USA (27 
Nov 1977). 

Effects of initial stoichiometry on the character and extent of 
fuel-cladding chemical interaction (FCCI) were established for 
mixed-oxide fuels irradiated to peak burnups of approximately 3.6 
at.%. The present LMFBR design basis considers an initial reduction 
of 50 microns (2 mils) in cladding thickness to compensate for 
possible FCCI. This thickness loss represents a significant part of the 
total cladding wastage allowance for the LMFBR reference fuels 
design. The reduction or elimination of FCCI would allow a corre- 
sponding reduction in cladding thickness resulting in an improve- 
ment in the breeding ratio and a reduction in system doubling time. 


47547 (HEDL-SA—1467) Future developments of fast breeder 
reactors in the United States. Squire, A.; Omberg, R.P.; Peckin- 
paugh, C.L. (Westinghouse Hanford Co., Richland, Wash. (USA); 
Department of Energy, Richland, Wash. (USA). Richland Oper- 
ations Office). 1978. Contract EY-76-C-14-2170. 19p. (CONF- 
780407—4). Dep. NTIS, PC A02/MF AO]. 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The redirection of the U.S. breeder program towards evalua- 
tion of alternative breeder and converter reactors with more prolif- 
eration-resistant fuel cycles is described. The current plan calls for 
completion and operation of the FFTF coupled with strong empha- 
sis on the development work required to establish the technical basis 
to allow eventual selection of an advanced system that can be put 
into use consistent with power needs and the current U.S. non- 
proliferation objectives. 


47548 (HEDL-TME—77-83) Ex-reactor transient fission gas re- 
lease studies, fuel pin PNL-2-4. Hinman, C.A.; Slagle, O.D. (Hanford 
Engineering Development Lab., Richland, Wash. (USA)). May 
1978. Contract EY-76-C-14-2170. 258p. AT. 

Fast neutron irradiated UO.—PuO2 was rapidly heated at 
approximately 200°C/sec in a laboratory furnace. Transient gas 
release and fuel physical behavior were monitored during the rapid 
heating. Extensive microstructural examinations were conducted on 
the fuel which had been heated to various peak temperatures (less 
than melting). It was found that fission gas release behavior from 
PNL-2 fuel closely resembled earlier measured release rates from 
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PNL-5 fuel. A gross-swelling temperature threshold exists for PNL- 
2 fuel between 2400°C and 2700°C. Neither grain boundary shatter- 
ing nor thermal gradient induced diffusion of gas bubbles was 
observed. However, a high degree of nonequilibration of gas bubble 
pressure and fuel surface tension was encountered. The evidence 
gathered in this work can be explained by a stress gradient directed 
forced diffusion mechanism. 


47549 (IWGFR—10, pp 139-143) Appliance of stress wave emis- 
sion in Phenix reactor. Tomachevsky, E.G. Jul 1976. (In French). 
In Specialists meeting on in-service inspection and monitoring 
of LMFBRs, Bensberg, Germany, F.R., March 9-11, 1976. Summary 
report. 
The acoustic testing techniques developed in PHENIX are 
outlined. Feasibility is discussed. 


47550 (IWGFR—18, pp 62-64) Activities of the OECD-NEA in 
the field of fast reactors. Royen, J. Jun 1977. 

In Tenth annual meeting, Vienna, Austria, 29 March - 1 April 
1977. Summary report. Part II. 

The OECD-NEA is performing the following activities in the 
field of fast reactors: Held ad hoc meetings of senior experts on 
safety, development and economics of LMFBR type reactors; pub- 
lishing a Nuclear Safety Research Index (the index is now expanded 
to cover fast reactors) and distribution; collect test computer pro- 
grammes, as well as neutron data. 


47551 (KFK—1277/2, pp v) Reactor theory and physical experi- 
ments. Jiang, S.H.; Werle, H.; Froehner, F.H.; Stein, E.; Krieg, B.; 
Fischer, E.A.; Kiesel, R.; Brandl, V.; Hoebel, W.; Kuefner, K. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Neu- 
tronenphysik und Reaktortechnik). Oct 1977. (In German). 

In Fast Breeder Project: Second quarter annual report 1977. 

The neutron induced gamma radiation in iron has been deter- 
mined in a test rig using fission neutrons of Cf-252. In the range 
between 0.5 and 2.0 MeV neutron energy the agreement with results 
obtained by gamma transport calculations with KEDAK data is 
satisfactory; below this region there are major deviations. Cross 
sections for resonance capture in structural materials (Fe, Ni, Cr) in 
the range of up to 0.3 MeV have been newly evaluated. This also 
allows a more accurate prediction to be made of the influence of 
these materials on the nuclear Doppler coefficient. To back up 
calculations by transport methods results of the SNEAK 9 C 2 
critical assembly have been recalculated by Monte-Carlo methods. 
The results obtained by both techniques largely agree, but both 
differ considerably from the measured results, which is probably due 
to the inaccurate knowledge of cross sections. A summary is given 
of the use, further development and data management of the 
KAPROS reactor program system. 


47552 (KFK—2474) Heater rods for simulation of fuel pins in 
liquid-metal-boiling experiments. Pt. 2. Casal, V.; Demski, A.; Graf, 
E.; Hartmann, W. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Projekt Schneller Brueter). Aug 1977. 25p. (In German). Dep. 
NTIS (US Sales Only), PC A03/MF AO1. 

This report describes advancements in the development of 
electric heater rods to be used in sodium boiling experiments. The 
heat is generated in the heater rod by ohmic heating of a tape helix. 
The heat passes through the insulator, a layer made of compacted 
boron nitride powder, and reaches the clad of the heater rod. By use 
of tantalum cladding tubes and conductors consisting of tantalum 
10% tungsten, heat surface loads of more than 250 W/cm? can be 
realized with these heater rods at clad temperatures of 1050°C. Since 
the geometric layout and the fabrication methods were maintained, it 
was possible to benefit from experience gathered on heater rods for 
boiling experiments equipped with nickel-chromium conductors and 
stainless steel clads, which have operated successfully. 


47553 (NEDM—14109) Summary of the effects of material com- 
binations and weld joint geometries on the elastic stress in a dissimilar 
metal pipe joint. Yang, T.M. (General Electric Co., Sunnyvale, Calif. 
(USA). Fast Breeder Reactor Dept.). May 1976. Contract EY-76-C- 
03-0893-010. 21p. AT. 

An investigation of the temperature and thermal stress distri- 
bution in a 24 inch diameter dissimilar metal pipe joint during a 
thermal transient has been completed. Two material combinations, 
2'/sCr—1Mo to 316SS and 2'/,Cr—1Mo to Incoloy 800 were 
studied to determine the effect of material combination and weld 
joint geometry on thermal stresses. The study showed that material 
combination had a large effect on stresses; the smaller difference in 
thermal expansion resulted in lower stresses. Weld geometry had a 
secondary effect on thermal stresses. 


47554 (ORNL—5381) Test of the diffusion theory difference 
equations in slab geometry (computer code VANCER). Vondy, D.R.; 
Fowler, T.B. (Oak Ridge National Lab., Tenn. (USA)). Jun 1978. 
Contract W-7405-ENG-26. 40p. Dep. NTIS, PC A03/MF AOl1. 
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The difference equations for representing the diffusion theory 
approximation to neutron transport depend on the method of formu- 
lation. A parameterized set of equations were implemented for slab 
geometry with mesh points located at material intersections. Such 
formulations as the mesh edge with four nearest neighbors on planes 
are included by the equations, as well as the higher coupling of eight 
nearest neighbors on planes for such formulations as linear finite 
element. The formulations of primary interest were applied to two- 
dimensional problems, and to three-dimensional problems with cou- 
pling to nearest neighbors on planes. Solutions were obtained to 
multigroup problems over a wide range of problem type. Selected 
results are reported together with conclusions regarding the formu- 
lations. 


47555 (ORNL—5417) Nondestructive testing development pro- 
gram. Quarterly progress report for period ending March 31, 1978. 
Hill, M.R. (comp.). (Oak Ridge National Lab., Tenn. (USA)). May 
1978. Contract W-7405-ENG-26. 76p. AT. 

Nondestructive testing (NDT) research applied to in-service 
inspection and monitoring of LMFBR components is described. The 
following NDT methods are included: radiography, eddy currents, 
and ultrasonics. (DG) 


47556 (ORNL/TM—6296) In-reactor deformation and fracture 

of austenitic stainless steels. Bloom, E.E.; Wolfer, W.G. (Oak Ridge 

ages Lab., Tenn. (USA)). Jun 1978. Contract W-7405-ENG-26. 
p. AT. 

An experimental technique for determining in-reactor fracture 
strain was developed and demonstrated. Differential swelling be- 
tween a sample holder and a test specimen with a lower swelling 
rate produced uniaxial deformation. In-reactor deformations of 0.7 to 
2.1% were achieved in type 304 stainless steel previously irradiated 
to fluences up to 8.8 x 107° n/m? without fracture. These strains are 
significantly higher than found in postirradiation creep-rupture tests 
on similar samples. From the measured strain values and published 
irradiation creep data and correlations, the stress levels during the 
irradiation were calculated. On the basis of previous postirradiation 
creep-rupture results, many of the samples that did not fail would be 
predicted to fail. Thus we conclude that the in-reactor rupture life is 
longer than predicted by postirradiation tests. Strain in a fractured 
sample was estimated to be less than 3.8%, and the in-reactor 
fractures were intergranular—the same fracture mode as found in 
postirradiation tests. Irradiation creep may relax stresses at crack tips 
and sliding boundaries, thus retarding the initiation and/or growth of 
cracks and leading to longer rupture lives in-reactor. However, the 
very high ductility or superplastic behavior predicted by the strain 
rate sensitivity of irradiation creep is not achieved because of the 
eventual interruption of the deformation process by grain boundary 
fracture. 


47557 (TID—28469) U.S. and foreign breeder reactors. Hill, 
E.H. (Project Management Corp., Oak Ridge, Tenn. (USA)). 1977. 
Contract EY-76-C-15-1200. 12p. Dep. NTIS (US Sales Only), PC 
A02/MF AO1. 

The running battle between Congress and the Administration 
over the Clinch River Breeder Reactor Plant (CRBRP) Project has 
provoked an increased interest in domestic and foreign breeder 
reactor programs. Perhaps an understanding of the history of breed- 
ers here and abroad will serve to place the CRBRP in perspective 
and allow some analysis of how the U.S. appears on the global 
canvas. Breeder reactor technology has, for the most part, settled 
down to concentration on the liquid metal fast breeder reactor 
(LMFBR). This is the result of 32 years of experience with reactors 
employing a fast neutron flux and even longer experience with liquid 
metal coolants. However, a number of U.S. utilities are sponsoring a 
gas cooled fast reactor program as an alternative technology to the 
LMFBR. This development program is supported by the U.S. De- 
partment of Energy (DOE). 


47558 Use of hodoscopes to obtain tomographic resolution of fuel 
motion. Person, L.W.; Klickman, A.E.; Rhodes, E. (Argonne Na- 
tional Lab., IL). Trans. Am. Nucl. Soc.; 28: 127- 128(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47559 Design applications of irradiation creep and swelling data. 
Boltax, A.; Foster, J.P.; Kalinowski, J.E.; Swenson, D.C. (Westing- 
house Advanced Reactors Division, Madison, PA). Trans. Am. Nucl. 
Soc.; 28: 143-144(Jun 1978). 
a From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 
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47560 Densification-related pellet diameter shrinkage in low 
burnup thoria base fuels. Spahr, G.L. (Westinghouse Electric Corp 
West Miffline, PA). Trans. Am. Nucl. Soc.; 28: 169-171(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47561 Effect of cladding coating and internal pressurization on 
fuel-cladding interaction inferred from rod overall length changes. 
Hoffman, R.C.; Sherman, J. (Westinghouse Electric Corp., West 
Miffline, PA). Trans. Am. Nucl. Soc.; 28: 171-173(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47562 Intentional steam tube failure in an LMFBR-type steam 
generator. Neely, H.H. (Atomics International, Canoga Park, CA); 
DeBear, W.S.; Miller, A.E.; Regimbal, J.J. Trans. Am. Nucl. Soc.; 28: 
184-185(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47563 Effects of stoichiometry on cladding reaction in mixed- 
oxide fuel at high burnup. Lawrence, L.A.; Weber, J.W.; Devary, 
J.L. (Westinghouse Hanford Co., Richland, WA). Trans. Am. Nucl. 
Soc.; 28: 210-212(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47564 Effect of cesium migration on fission gas permeability in a 
GCFR fuel column. Johnson, D.L.; Sanecki, J.E. (Argonne National 
Lab., IL). Trans. Am. Nucl. Soc.; 28: 212-213(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47565 Results from experiment F11A after incurring cladding 
breach in EBR-II. Rosa, J.M.; Hilbert, R.F. (General Electric Co., 
Sunnyvale, CA). Trans. Am. Nucl. Soc.; 28: 214-216(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47566 Performance of EBR-II MARK-II metallic driver fuel to 
10 at.% burnup. Einzinger, R.E.; Seidel, B.R. (Argonne National 
Lab., Idaho Falls). Trans. Am. Nucl. Soc.; 28: 219-220(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47567 Testing of GCFR fuel assemblies in the BR-2 Helium 
Loop, Mol. Krug, W. (Kernforschungsanlage Juelich, Ger.); Eur- 
inger, H.; Jung, W.; Campana, R.J. Trans. Am. Nucl. Soc.; 28: 220- 
222(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978) 


" See CONF-780622—. 


47568 Experimental confirmation of the design to minimize vibra- 
tion and wear in 61-pin wire-spaced EBR-II subassemblies. Fukuda, S. 
(Westinghouse Hanford Co., Richland, WA). Trans. Am. Nucl. Soc.; 
28: 222-223(Jun 1978). 

From ANS annual meeting; San Diego, CA, 
1978). 

See CONF-780622—. 


USA (18 Jun 


47569 Fabrication of grid-spaced bundle for the F-5 (X317) irra- 
diation experiment. Lindgren, J.R.; Flynn, P.W.; Foster, L.C. (Gen- 
eral Atomic Co., San Diego, CA). Trans. Am. Nucl. Soc.; 28: 224(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


47570 Dutt fission gas release correlation. Wang, W.L. (Ar- 
— National Lab., IL). Trans. Am. Nucl. Soc.; 28: 233-234(Jun 
). 
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From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47571 Radial distribution of retained fission gas in irradiated 
mixed-oxide fuel. Randklev, E.H. (Westinghouse Hanford Co., Rich- 
land, WA). Trans. Am. Nucl. Soc.; 28: 234-236(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47572 Statistical analysis of interacting coolant channels. May, 
R.S. (Univ. of Illinois, Urbana); Hagan, W.K. (Science Applications, 
Inc., La Jolla, CA). Trans. Am. Nucl. Soc.; 28: 278-279(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47573 Effects of material properties on the dynamic response of 
pressure-loaded core subassembly wrappers. Ash, J.E. (Argonne Na- 
tional Lab., IL). Trans. Am. Nucl. Soc.; 28: 464-465(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47574 Detection of thermal shield motion using ex-core neutron 
detectors. Schick, W.C. Jr.; Emert, C.J.; Shure, K.; Natelson, M. 
(Westinghouse Electric Corp., West Mifflin, PA). Trans. Am. Nucl. 
Soc.; 28: 533-534(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47575 Turbulent flow split experiment and model for wire- 
wrapped assemblies. Chiu, C.; Todreas, N.E.; Rohsenow, W.M. 
(Massachusetts Inst. of Tech., Cambridge). Trans. Am. Nucl. Soc.; 28: 
536-537(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47576 Flow visualization around GCFR fuel rod roughness ele- 
ments. Klein, D.E.; Bull, S.R.; Miles, J.B. (Univ. of Missouri, Colum- 
bia). Trans. Am. Nucl. Soc.; 28: 537-539(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47577 Thermal-hydraulic analysis of a wire-wrapped 19-rod 
bundle with edge blockage. Lin, E.I.H.; Sha, W.T. (Argonne National 
Lab., IL). Trans. Am. Nucl. Soc.; 28: 539-540(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47578 Three-dimensional numerical simulation of a 19-pin 
LMFBR fuel assembly in a hexagonal duct. Domanus, H.M.; Schmitt, 
R.C.; Sha, W.T. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 
28: 540-543(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47579 Thermal radiation transfer through LMFBR deck insula- 
tion. Shiu, K.; Jones, B.G. (Argonne National Lab., IL). Trans. Am. 
Nucl. Soc.; 28: 549-551(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47580 LMFBR vented assembly hydraulic modeling and testing. 
Wang, J.C.F. (General Electric Co., Schenectady, NY); Dubberley, 
A.E. Trans. Am. Nucl. Soc.; 28: 551-552(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 
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47581 Prediction of the thermal conductivity of sphere-pac fuel. 

Peddicord, K.L.; Ades, M. (Oregon State Univ., Corvallis). Trans. 
Am. Nucl. Soc.; 28: 552-553(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 

1978). 

See CONF-780622—. 


47582 Design basis and FTR testing of an advanced wire-wrap 
driver fuel assembly. Kaplan, S.; Feerick, B.T.; Sim, R.G. (General 
Electric Co., Sunnyvale, CA). Trans. Am. Nucl. Soc.; 28: 559-560(Jun 
1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47583 LMFBR core thermal-hydraulic analysis accounting for 
interassembly heat transfer. Carelli, M.D.; Bach, C.W. (Westing- 
house Advanced Reactors Div., Madison, PA). Trans. Am. Nucl. 
Soc.; 28: 560-562(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47584 Practical model of interassembly heat transfer in LMFBR 
assemblies. Wei, J.P. (General Electric Co., Sunnyvale, CA). Trans. 
Am. Nucl. Soc.; 28: 562-563(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47585 Breeding performance potential for (U—Th) oxide, car- 

bide, nitride, and metal-fueled LMFBRs. Turski, R.B.; Lam, P.S.K.; 

Barthold, W.P. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 
28: 563-565(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 

1978). 

See CONF-780622—. 


47586 Recommended CRBRP reload core designs using (U— 
Pu)C fuel. Vitti, J.A.; Galluzzo, N.G.; Brittingham, J.C. (Atomics 
International, Canoga Park, CA). Trans. Am. Nucl. Soc.; 28: 565- 
566(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47587 Axial parfait LMFBR heterogeneous core designs. Naser, 
J.A.; Cokmez, S.; Sehgal, B.R. (Electric Power Research Inst., Palo 
Alto, CA). Trans. Am. Nucl. Soc.; 28: 566-567(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47588 Unique thermal and hydraulic features of the light-water 
breeder reactor, McWilliams, K.D.; Turner, J.R.; Stout, J.W.; 
Lerner, S. (Westinghouse Electric Corp., West Mifflin, PA). Trans. 
Am. Nucl. Soc.; 28: 575-576(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47589 Effect of alternative fuel cycles on the Clinch River Breed- 
er Reactor. Dickson, P.W. Jr. (Westinghouse Advanced Reactors 
Div., Madison, PA). Trans. Am. Nucl. Soc.; 28: 577-578(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47590 Effect of alternative fuel cycles on LMFBR design. Bailey, 
H.S. (General Electric Co., Sunnyvale, CA). Trans. Am. Nucl. Soc.; 
28: 578-580(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47591 Meshless cold trap: a performance evaluation. Goodman, 
L. (Atomics International, Canoga Park, CA). Trans. Am. Nucl. Soc.; 
28: 607(Jun 1978). 
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From ANS annual meeting; San Diego, CA, USA (18 Jun 
). 
See CONF-780622—. 


47592 LMFBR design with the composite fuel assembly. Cap- 
piello, M.W.; Marr, D.R. (Westinghouse Hanford Co., Richland, 
WA). Trans. Am. Nucl. Soc.; 28: 608(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47593 Effect of steam cycle on the transient behavior of 
LMFBRs. Adkins, C.R.; Gross, M.C.; Noe, D.E. (Westinghouse 
Advanced Reactors Div., Madison, PA). Trans. Am. Nucl. Soc.; 28: 
608-610(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47594 Design of a prototypic GCFR grid-plate shield confirma- 
tion experiment. Ingersoll, D.T.; Slater, C.O.; Williams, M.L. (Oak 
Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 28: 630-631(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


47595 GCFR grid-plate shield design experiment. Muckenthaler, 
F.J.; Hull, J.L.; Manning, J.J. (Oak Ridge National Lab., TN). Trans. 
Am. Nucl. Soc.; 28: 631-632(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47596 Nuclear reactor. Chevallier, R.; Sauvage, M. (to Societe 
Generale de Constructions Electriques et Mecaniques Alsthom 
S.A.). US Patent 4,087,325. 2 May 1978. Priority date 29 Dec 1975, 
France. 6p. 

Described is an integrated nuclear reactor cooled by a liquid 
metal and constituted by a main tank, which contains a central inner 
tank containing the core and the hot liquid metal, this inner tank 
being connected to individual cylindrical chambers each containing 
a heat exchanger wherein the surfaces of the inner tank and of the 
cylindrical chambers bulge radially outwards at the level of supply 
orifices for transferring the hot liquid metal from the inner tank to 
the heat exchangers and wherein the cylindrical chambers are fixed 
directly onto the inner tank by neck portions interconnecting the 
two bulges and providing a path for liquid metal flow. 


47597 Heat exchanger with intermediate evaporating and con- 
densing fluid. Fraas, A.P. (to Dept. of Energy). US Patent 4,072,183. 
7 Feb 1978. Filed date 29 Nov 1976. 10p. 

PAT-APPL-745,941. 

A shell and tube-type heat exchanger, such as a liquid sodium- 
Operated steam generator for use in nuclear reactors, comprises a 
shell containing a primary fluid tube bundle, a secondary fluid tube 
bundle at higher elevation, and an intermediate fluid vaporizing at 
the surface of the primary fluid tubes and condensing at the saben 
of the secondary fluid tubes. 


47598 (EURFNR—1427) MIPLO: a graphic program for the 
representation of temperature distributions in bundles with hexagonal 
rod configuration used in connection with MISTRAL-II. Frey, H.H. 
(Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 
Reaktorbauelemente). Feb 1978. Translation by T.J. Clark of 
KFK—2393. 51p. Dep. NTIS, PC A04/MF AOI. 

Work performed under United States—Euratom Fast Reactor 
Exchange Program. 

A digital FORTRAN-IV program is described, which gives 
the temperature distribution in hexagonal LMFBR rod bundles. For 
bundles with 7 to 217 rods, the following variations for temperature 
profiles for channel-center and surface temperatures are possible: (a) 
wall-traverse, (b) corner-traverse, (c) circumference (peripheral 
channels), (d) axial temperature curve of individual sub-channels, (e) 
axial development of profile, and (f) desired route. In variants a, b, c, 
and f, the temperature profiles of the last computer planes in the 
bundle exit are plotted. The representations can be inscribed accord- 
ing to the variant, and provided with explanations, so that a drawing 
with sufficient information will be produced. The report contains the 
description of the read-statements in Subroutine M3PLOT and 
shows a selection of examples of its applications. 


47599 (EURFNR—1428) Heat transfer from rough surfaces. 
Dalle Donne, M. (Kernforschungszentrum Karlsruhe (Germany, 
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F.R.). Inst. fuer Neutronenphysik und Reaktortechnik). Feb 1978. 
Translation by T.J. Clark of KFK—2397. 239p. Dep. NTIS, PC 
Al11/MF AOl. 

Thsis. Submitted to Karlsruhe Univ. (TH), Germany. Work 
performed under United States—Euratom Fast Reactor Exchange 
Program. 

Artificial roughness is often used in nuclear reactors to im- 
prove the thermal performance of the fuel elements. Although these 
are made up of clusters of rods, the experiments to measure the heat 
transfer and friction coefficients of roughnesses are performed with 
single rods contained in smooth tubes. This work illustrates a new 
transformation method to obtain data applicable to reactor fuel 
elements from these annulus experiments. New experimental friction 
data are presented for ten rods, each with a different artificial 
roughness made up of two-dimensional rectangular ribs. For each 
rod four tests have been performed, each in a different outer smooth 
tube. For two of these rods, each for two different outer tubes, heat 
transfer data are also given. The friction and heat transfer data, 
transformed with the present method, are correlated by simple 
equations. In the paper, these equations are applied to a case typical 
for a gas-cooled fast reactor fuel element. 


47600 Nuclear reactor removable radial shielding assembly 
having a self-bowing feature. Pennell, W.E.; Kalinowski, J.E.; 
Waldby, R.N.; Rylatt, J.A.; Swenson, D.V. (to Dept. of Energy). 
US Patent 4,070,241. 24 Jan 1978. Filed date 16 Feb 1977. 6p. 

PAT-APPL-769,371. 

A removable radial shielding assembly for use in the periph- 
ery of the core of a liquid-metal-cooled fast-breeder reactor, for 
closing interassembly gaps in the reactor core assembly load plane 
prior to reactor criticality and power operation to prevent positive 
reactivity insertion is described. The assembly has a lower nozzle 
portion for inserting into the core support and a flexible heat 
sensitive bimetallic central spine surrounded by blocks of shielding 
material. At refueling temperature and below the spine is relaxed and 
in a vertical position so that the tolerances permitted by the interas- 
sembly gaps allow removal and replacement of the various reactor 
core assemblies. During an increase in reactor temperature from 
refueling to hot standby, the bimetallic spine expands, bowing the 
assembly toward the core center line, exerting a radially inward gap- 
closing-force on the above core load plane of the reactor core 
assembly, closing load plane interassembly gaps throughout the core 
prior to start-up and preventing positive reactivity insertion. 


47601 (EURFNR—1418) Fuel element of the sodium breeder. 
Karsten, G. (ed.). (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Projekt Schneller Brueter). Jan 1978. Translation by T-.J. 
Clark of KFK—2416, Oct 1976. (CONF-7610135—). 132p. Dep. 
NTIS (US Sales Only), PC A07/MF AO1. 

From KTG technical day on fuel element of the sodium- 
cooled breeder; Karlsruhe, F.R. Germany (28 Oct 1976). 

Work performed under United States—Euratom Fast Reactor 
Exchange Program. 

Separate abstracts are presented for 10 papers on fuel ele- 
ments and core materials for LMFBR type reactors. Five papers 
have been previously abstracted and added to the data base. 


47602 (EURFNR—1418, pp 4-11) Thoughts on the development 
of fuel elements. Karsten, G. Jan 1978. Translation by T.J. Clark of 
KFK—2416, Oct 1976. 

From KTG technical day on fuel element of the sodium- 
cooled breeder; Karlsruhe, F.R. Germany (28 Oct 1976). 

In Fuel element of the sodium breeder. 

Information concerning SNR fuel element development is 
presented. Fabrication processess and material questions are dis- 
cussed. 


47603 (EURFNR—1418, pp 12-18) SNR-cores: KNK II, SNR- 
300 to SNR-2. Hoechel, J. Jan 1978. Translation by T.J. Clark of 
KFK—2416, Oct 1976. 

From KTG technical day on fuel element of the sodium- 
cooled breeder; Karlsruhe, F.R. Germany (28 Oct 1976). 

In Fuel element of the sodium breeder. 

Design characteristics for the various SNR-1 reactor core 
configurations are presented. 


47604 (EURFNR—1418, pp 19-26) Fuel elements for breeder 
power plants: international status. Kummerer, K. (Kernforschungs- 
zentrum, Karlsruhe, Ger.). Jan 1978. Translation by T.J. Clark of 
KFK—2416, Oct 1976. * 

From KTG technical day on fuel element of the sodium- 
cooled breeder; Karlsruhe, F.R. Germany (28 Oct 1976). 

In Fuel element of the sodium breeder. 

The survey includes all fast breeder reactors which are al- 
ready in Operation, under construction, or in the concrete planning 
stage. Here a distinction can be made between research and test 
reactors (FT), prototype power reactors (PR) and actual power 
plant reactors (KR). The list gives more details (name, category, 
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power, location, beginning of construction, full load) for the total of 
21 fast breeders. 


47605 (EURFNR—1418, pp 38-41) Core and fuel element design 
for the SNR-2. Spenke, H.; Wehmann, U. (Interatom, Bensberg, 
Ger.). Jan 1978. Translation by T.J. Clark of KFK—2416, Oct 1976. 

From KTG technical day on fuel element of the sodium- 
cooled breeder; Karlsruhe, F.R. Germany (28 Oct 1976). 

In Fuel element of the sodium breeder. 

Specifications for the SNR-2 reactor fuel rods and core 
configuration are presented. 


47606 (EURFNR—1418, pp 42-49) Core elements during power 
variations and disturbances. Toebbe, H.; Gestermann, F. Jan 1978. 
Translation by T.J. Clark of KFK—2416, Oct 1976. 

From KTG technical day on fuel element of the sodium- 
cooled breeder; Karlsruhe, F.R. Germany (28 Oct 1976). 

In Fuel element of the sodium breeder. 

Design requirements for SNR-1 reactor fuel elements are 
described for normal and transient operating conditions. 


47607 (EURFNR—1418, pp 61-71) Status of carbide fuel ele- 
ment development. Muehling, G. Jan 1978. Translation by T.J. Clark 
of KFK—2416, Oct 1976. 

From KTG technical day on fuel element of the sodium- 
cooled breeder; Karlsruhe, F.R. Germany (28 Oct 1976). 

In Fuel element of the sodium breeder. 

The development of PuC—UC fuel for SNR-1 reactor is 
described. Results of irradiation tests on PuC—UC fuel rods are 
included. 


47608 (EURFNR—1418, pp 73-82) Chemical and mechanical 
interaction in the oxide fuel rod. Thuemmler, F.; Dienst, W. (Kern- 
forschungszentrum, Karlsruhe, Ger.). Jan 1978. Translation by T.J. 
Clark of KFK—2416, Oct 1976. 

From KTG technical day on fuel element of the sodium- 
cooled breeder; Karlsruhe, F.R. Germany (28 Oct 1976). 

In Fuel element of the sodium breeder. 

An important consideraton for the design of fuel rods is the 
prevention of damage to the cladding, and especially of fissures in 
the cladding up to the desired burn-up. Cladding, tube stresses 
leading to the formation of cracks can originate from inside through 
mechanical stresses on the cladding, in which a chemical reaction 
between the fuel and the cladding tube also plays an important and 
damaging part. Work on the chemical and mechanical interaction 
between the fuel and cladding material in fuel elements for fast 
breeder reactors is described. 


47609 (EURFNR—1418, pp 83-90) State of development of clad- 
ding and structural material for SNR core elements. Dietz, W. Jan 
1978. Translation by T.J. Clark of KFK—2416, Oct 1976. 

From KTG technical day on fuel element of the sodium- 
cooled breeder; Karlsruhe, F.R. Germany (28 Oct 1976). 

In Fuel element of the sodium breeder. 

The questions of high-temperature plasticity and the swelling 
which play an important part in the mechanical design of the core 
are studied. These questions must be treated generally for compo- 
nents and their materials in the region of the SNR core. Here there is 
a limitation to the materials and their metallurgical status, as they are 
specified for the cladding tube and fuel element shroud for the SNR- 
300 Mk-Ia. The experimental data come from the radiation tests 
illustrated. Temperature and neutron dosages are given as significant 
amounts. 


47610 (EURFNR—1418, pp 91-97) Further development of clad- 
ding and core structural materials. Anderko, K. Jan 1978. Translation 
by T.J. Clark of KFK—2416, Oct 1976. 

From KTG technical day on fuel element of the sodium- 
cooled breeder; Karlsruhe, F.R. Germany (28 Oct 1976). 

In Fuel element of the sodium breeder. 

Tensile properties of Type 304 and Type 316 stainless steels 
are compared to 1.4970 austentic steel. Physical radiation effects on 
fracture strength are discussed. 


47611 (EURFNR—1418, pp 115-128) Re-treatment of fast 
breeder fuel elements. Ochsenfeld, W.; Baumgaertner, F.; Schmieder, 
H. (Kernforschungszentrum, Karlsruhe, Ger.). Jan 1978. Translation 
by T.J. Clark of KFK—2416, Oct 1976. 

From KTG technical day on fuel element of the sodium- 
cooled breeder; Karlsruhe, F.R. Germany (28 Oct 1976). 

In Fuel element of the sodium breeder. 

Reprocessing equipment and procedures for LMFBR type 
reactor PuO.—UO, fuel elements are described. 


47612 (EURFNR—1421) Design, irradiation, and post-irradia- 
tion examination of Na-bonded (U,Pu)C fuel rods of the test group 
Mol 15. Steiner, H.; Freund, D.; Jacobi, O.; Weimar, P. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Material- und 
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Festkoerperforschung). Jan 1978. Translation by T.J. Clark of 
KFK—2451. 169p. Dep. NTIS (US Sales Only), PC A08/MF AO1. 

Work performed under United States—Euratom Fast Reactor 
Exchange Program. 

The Mol 15-experiment entails the irradiation of four fuel rod 
samples with UC/PuC fuel with various MzCs proportions under Na 
bonding. In order to be able to make judgments among them on the 
development potential of fuel variants, it was necessary to get 
comparable irradiation results, which could be optimally realized in 
so-called “integrated” experiments: In an irradiation capsule, 4 short 
rods were tested under practically identical irradiation conditions. In 
order to obtain high burn-ups in a comparatively short time span, 
fuel rods with a small fuel rod diameter of 5.6 mm were used. A 
detailed description of this experiment is given in the present report. 
In addition to a representation of the design and the specification, 
the manufacture of the test samples, the course of the irradiation, as 
well as the non-destructive and destructive post-investigation are 
documented. Finally, the fuel swelling, the fuel structure which 
arises, and the Pu-redistribution are discussed in comparison with 
previous experiments. 


47613 Numerical investigations of the breeding behaviour of a 
pebble-bed HTR. Ruetten, H.J.; Teuchert, E.; Schulten, R. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.)). pp 39-42 of 
Reaktortagung, Hannover, 4.4.-7.4.1978. Sektion 1: Reaktorausle- 
gung. Eggenstein-Leopoldshafen, Germany, F.R.; ZAED (1978). (In 
German) 

From Reactor congress; Hannover, F.R. Germany (4 Apr 
1978). 

The target of the present studies is the conception of a 
thermal breeder reactor, i.e. a reactor design with a breeding rate 
>= 1.0, in contrast to present thermal reactors. The use of such a 
reactor system would mean a significant stretching of uranium 
reserves as uranium would only be required for the installation of the 
first core. As shown in the paper, the HTR with spherical fuel 
elements is particularly suited to realize this target. 


47614 Core design of sodium-cooled fast breeders (SNR) with 
regard to strategic design targets. Stanculescu, A.; Wehmann, U.; 
Lukas, H.; Spenke, H.; Heinecke, J. (Internationale Atomreaktorbau 
G.m.b.H. (INTERATOM), Bergisch Gladbach (Germany, F.R.)). 
pp 1051-1054 of Reaktortagung, Hannover, 4.4.-7.4.1978. Sektion 8: 


Reaktor- und Energiesysteme, Wirtschaftlichkeitsfragen. Eggen- 
stein-Leopoldshafen, Germany, F.R.; ZAED (1978). (In German) 
From Reactor congress; Hannover, F.R. Germany (4 Apr 


1978). 

On the basis of the discussions on the different possibilities of 
nuclear power generation which have lately been carried out with 
more fervour, the effects of some SNR core design parameters on 
the major strategic orientation parameters are studied in this paper. 
This is only a part of extensive investigations with the aim to 
determine the optimum core design parameters for the strategy 
assumed (for technical, economic, or political reasons). 


47615 Investigation of measuring accuracy of plugging indicators. 
Yamamoto, H.; Murase, M.; Izumi, S.; Sagawa, N. (Hitachi Ltd, At 
Energy Res Lab, Ozenji, Kawasaki-shi, Jpn). J. Nucl. Sci. Technol. 
(Tokyo); 14: No. 10, 689-694(Oct 1977). 

In order to improve the measuring accuracy of plugging 
indicators, the effects of operating conditions such as the sodium 
flow rate and the cooling air flow rate on the measuring error are 
analyzed. By this investigation, the measuring error can be evaluated 
as a function of the Reynolds and Stanton numbers, and suitable 
conditions which minimize the measuring error are obtained. 6 refs. 


47616 Steels for the primary circuits of the sodium cooled breed- 
er reactor. Weisz, M.; Berge, P.; Rabbe, P. (Cent d’Etud Nucl, 
Saclay, Fr). Mater. Tech.; No. 9-10, 477-491(Sep-Oct 1977). (In 
French and English). 

Certain factors that must be taken into account in determining 
the allowable stresses in austenitic stainless steels for use in the 
primary circuits of sodium-cooled breeder reactors are reviewed. 
These include the effects of heat-to-heat variations on stress values 
determined from tensile and creep tests, the effect of the sodium 
medium on the creep and fatigue properties of the steels, including 
the intrinsic effects due to the presence of a very pure liquid metal 
and the effects due to the transfer of alloying elements, particularly 
carbon. Also discussed are the effects of long holdings at high 
temperatures on the impact strength and intergranular corrosion 
sensitivity of the steels. Finally, the risks of cracking in the heat 
affected zones during welding and in service are assessed. 18 refs. 


47617 Selection of steam generator materials for sodium cooled 
breeder reactors. Berge, P. (Electr de Fr). Mater. Tech.; No. 9-10, 
493-510(Sep-Oct 1977). (In French and English). 

This paper deals with the determination of the permissible 
stresses for steels considered for fast breeder steam generator tubes. 
The mechanical properties of the tubes at elevated temperatures are 
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discussed, as well as research on their fatigue resistance, the influ- 
ence of sodium on their mechanical properties, and the effect of heat 
treatment on their sensitivity to intergranular corrosion. Also dis- 
cussed are the weldability of the steels employed and the weld 
properties, the decarburization of ferritic steels, and corrosion in the 
water-steam circuit under normal operating conditions and during 
accidents. 45 refs. 


47618 Notch ductility of Alloy 800 for the steam generators of 
breeder reactors. Cozar, R.; Rouby, M.; Lagadec, H.; Julien, M. 
(Creusot-Loire, Fr). Mater. Tech.; No. 9-10, 511-524(Sep-Oct 1977). 
(In French and English). 

The aim of this study was to define the notch ductility at 
elevated temperature of Alloy 800 as specified for the Superphenix 
steam generator tube. The materials investigated, which are repre- 
sentative of the tube, were processed in various ways. It was found 
that homogeneous precipitation of the y’ phase improves their creep 
strength but reduces their ductility. The formation of this phase is 
governed by chemical composition, and in particular by the Ti+Al 
sum content. The limiting value of 0.65 to 0.70% for this content 
seems to be the threshold for noticeable effects of the y’ phase. The 
results of this study indicate that materials that show no trace of this 
homogeneous precipitation of the y’ phase are immune to the notch 
effect. Alloys having a Ti+Al sum content of between 0.40 and 
0.65% are in this category. The ductility of these materials remains 
satisfactory even in the 10% and 15% cold worked state, after tests 
at 550°C. In comparison, a material with a Ti+Al sum content of 
0.94% is very susceptible to the notch effect at 550°C; notched 
creep specimens fractured after 650 hr, whereas unnotched speci- 
mens resist periods of 2500 hr under a stress of 250 N/mm. 10 refs. 


47619 Utilization properties of some special steels for sodium 
cooled breeder reactors. Mathern, G.; Crolet, J.L.; Seraphin, L.; 
Tricot, R. (Pechiney Ugine Kuhlmann, Fr). Mater. Tech.; No. 9-10, 
525-542(Sep-Oct 1977). (In French and English). 

It is shown that 2.25% Cr-1% Mo low-alloy steels stabilized 
by niobium or by niobium/vanadium offer good resistance to corro- 
sion by water and liquid sodium. Their mechanical properties can be 
adjusted by varying the heat treatment. The creep properties of 
niobium/vanadium stabilized steel are higher than those of steel 
stabilized with niobium alone if the quenching treatment is sufficient- 
ly severe to obtain an entirely bainitic structure. The behavior of 
niobium-vanadium stabilized ferritic steels with 9-12% chromium 
content is similar to that of steels of the previous category. They 
withstand oxidation by steam up to higher temperatures; their har- 
denability is greater than that of low alloy steels. 18-10 or 18-12 Mo 
austenitic steels offer poor resistance to stress-corrosion in water and 
can, therefore, only be used in dry steam. However, their resistance 
to liquid sodium is good. Their creep properties can be optimized by 
adding boron and by controlling the Ti/C stabilizing ratio for steels 
containing titanium. They are very easy to weld providing certain 
precautions are taken to prevent hot cracking. The stress-corrosion 
resistance of Incoloy 800 is quite superior to that of the previous 
steels, which means that it can be used in water or wet steam. The 
alloy can be rendered immune to intergranular corrosion by suitable 
heat treatment. 20 refs. 


47620 Production and control of stainless steel cladding tubes for 
breeder reactors. Jacson, M.; Spriet, B. (Soc Vallourec, Fr). Mater. 
Tech.; No. 9-10, 595-603(Sep-Oct 1977). (In French and English). 
A description is given of the manufacture and inspection of 
tubes for the cladding of fuel elements used in fast reactors. Particu- 
lar attention is paid to nondestructive testing of the cladding tubes 
by eddy-current and ultrasonic inspection, and also by metrological 
inspection of the outside diameter and wall thickness. 3 refs. 


47621 Flow in sodium loop surge tank. Matal, O.; Martoch, J. 
(Vyzkumny Ustav Zavodu Energetickeho Strojirenstvi, Brno 
(Czechoslovakia). Odbor Nuklearni Techniky). Jad. Energ.; 23: No. 
6, 207-211(Jun 1977). (In Czech). 

The alternate liquid flow, the condition of vortex formation, 
gas entrainment in the discharge and the liquid level characteristics 
are studied using the models of the vertical and horizontal surge 
tanks of a sodium circuit with pump and heat exchangers. The 
conditions for vortex formation are more favourable in the vertical 
cylindrical tank than in the horizontal tank. The size of the vortex 
produced in the tank is affected by the initial speed circulation, due 
as a rule to an unsuitable inlet design. The proposed design considers 
an inlet below the sodium level using capped perforated pipes. 
Vortex formation, gas transport to the discharge pipe and turbu- 
lences of the liquid in the tank may be prevented by dividing the 
tank to the discharge and the inlet areas using perforated partitions, 
and by inserting the discharge cylinder above the discharge pipe 
outflow. The liquid level in the tank may be calmed by screens or by 
perforated plates. The adaptation of the surge tank of the sodium 
circuit will probably eliminate vortex formation and the entrainment 
of cover gas into the discharge piping and the sodium circuit under 
nominal conditions. 
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47622 Reactivity effects in the BN-350 reactor. Orlov, V.V.; 
Troyanov, M.F.; Matveev, V.I. (and others). At. Energ. (USSR); 42: 
No. 1, 3-8(Jan 1977). (In Russian). 

The results of theoretical and experimental investigations of 
reactivity coefficients of the LMFBR type BN-350 reactor are 
presented. The isothermal temperature reactivity coefficients have 
been measured at temperatures ranging from 180 to 280 deg C. The 
corresponding calculated values take into account temperature in- 
duced changes in the geometry of the core, resonance neutron cross 
sections (the Doppler effect) and the coolant density (sodium). The 
power reactivity coefficients have been measured during step-by- 
step increase of the core’s rating. The Doppler effect is noted to 
mostly contribute to the changes in the power reactivity coefficients 
(approximately 70%). The reactivity effects connected with vari- 
ations in both the breeding ratio and the isotopic composition of the 
fuel have been also measured. It is pointed out that the experiments 
performed are the first-of-a-kind verification of the effects of tem- 
perature, power and fuel burn up on reactivity of a power fast 
breeder reactor. The models and methods used to calculate and 
design power fast breeder reactors are stressed to have proved valid 
4 and quite satisfactory. 


47623 BN-350 reactor: development, design and operating experi- 
ence. Troyanov, M.F. (Gosudarstvennyj Komitet po Ispol'zovaniyu 
Atomnoj Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 
pp 775-787 of Nuclear power and its fuel cycle. Vol. I. Vienna; 
IAEA (1977). (In Russian) 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

The author analyses the experience gained with the BR-1, 
BR-2, BR-5 and BOR-60 reactors, which has served as the basis for 
the development of the BN-350 reactor with a thermal power of 
1,000MW and operating on 7*°U. The most important design solu- 
tions for this reactor are discussed, together with the problems that 
arose during commissioning. Operating experience since then is 
described. 


47624 Programme and status of the development of the fast 
breeder reactor system in France. Vendryes, G. (CEA, 75 - Paris 
(France)); Besse, G. (Compagnie Generale des Matieres Nucleaires 
(COGEMA), La Boursidiere, Le Plessis-Robinson, France); Rozen- 
holc, M. (Novatome, Le Plessis-Robinson, France); Saitcevsky, B. 
(Societe Centrale Nucleaire Europeenne a Neutrons Rapides 
(NERSA), 69 - Lyon (France)). pp 371-390 of Nuclear power and its 
fuel cycle. Vol. I. Vienna; IAEA (1977). (In French) 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

The fundamental justification for fast breeder reactors is 
based on their breeding ability, and the development of this reactor 
line is a matter of national importance because there is no reasonable 
and adequate alternative that could both cover the increasing future 
energy requirements and provide energy independence for France. 
The 250MW(e) Phenix power plant has been satisfactorily operated 
as a demonstration plant for two years now. This proof of the 
validity of the system was necessary. It underlined its reliability and 
confirmed the value of the process to the constructors and to the 
domestic utility, EDF, who confidently decided on industrial and 
commercial commitment to the new reactor line. This attitude is 
demonstrated in the following actions in France: (a) the construction 
by Nersa of the Super-Phenix power plant, a 1200MW(e) prototype 
commercial power plant which will provide experience in building 
and operating large fast-neutron power plants; (b) the firm intention 
of EDF to proceed and bring breeders into operation in the 1990s, 
representing about 8000MW(e); (c) the creation of a strong industrial 
organization: the creation in France of the Novatome Company 
corresponds to this objective - Novatome is now responsible for the 
industrial development of fast breeder reactors with Creusot-Loire 
as industrial basis and with all the know-how owned by CEA; (d) 
the Compagnie generale des matieres nucleaires, Cogema, a CEA 
subsidiary, is reviewing the actions necessary to reach industrial 
levels for the cost of the whole fuel cycle. On the other hand, the 
negotiation of international agreements adds the knowledge and 
experience gained in the R and D programmes of the various 
countries concerned. They improve the value and the technical, 
industrial and commercial basis of this new type of reactor, thus 
enlarging the prospects of development and commercialization. 


POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 


REFER ALSO TO CITATION(S) 47665 


47625 (LA—7290-SR) Nuclear reactors for space electric power. 
Buden, D. (Los Alamos Scientific Lab., N.Mex. (USA)). Jun 1978. 
Contract W-7405-ENG-36. 37p. Dep. NTIS, PC A03/MF AOl. 
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The Los Alamos Scientific Laboratory is studying reactor 
power plants for space applications in the late 1980s and 1990s. The 
study is concentrating on high-temperature, compact, fast reactors 
that can be coupled with various radiation shielding systems and 
thermoelectric, dynamic, or thermionic electric power conversion 
systems, depending on the mission. Lifetimes of 7 to 10 yr at full 
power, at converter operating temperatures of 1275 to 1675°K, are 
being studied. The systems are being designed such that no single- 
failure modes exist that will cause a complete loss of power. In fact, 
to meet the long lifetimes, highly redundant design features are being 
emphasized. Questions have been raised about safety since the 
COSMOS 954 incident. ‘’Fail-safe’’ means to prevent exposure of the 
population to radioactive material, meeting the environmental guide- 
lines established by the U.S. Government have been and continue to 
be a necessary requirement for any space reactor program. The 
major safety feature to prevent prelaunch and launch radioactive 
material hazards is not operating the reactor before achieving the 
prescribed orbit. Design features in the reactor ensure that accidental 
criticality cannot occur. High orbits (above 400 to 500 nautical 
miles) have sufficient lifetimes to allow radioactive elements to 
decay to safe levels. The major proposed applications for satellites 
with reactors in Earth orbit are in geosynchronous orbit (19,400 
nautical miles). In missions at geosynchronous orbit, where orbital 
lifetimes are practically indefinite, the safety considerations are negli- 
gible. Orbits below 400 to 500 nautical miles are the ones where a 
safety issue is involved in case of satellite malfunction. The potential 
missions, the question of why reactors are being considered as a 
prime power candidate, reactor features, and safety considerations 
will be discussed. 


REGULATION AND LICENSING 


REFER ALSO TO CITATION(S) 47931, 47939, 48109, 48111 


47626 (EMD—78-31) Federal attempts to influence the outcome 
of the June 1976 California nuclear referendum. (General Accounting 
Office, Washington, D.C. (USA)). 27 Jan 1978. 42p. Government 
Accounting Office, Washington, DC. 

Report to the Senate Committee on Energy and Natural 


Resources by the Comptroller General of the United States. 

A GAO review of information activities of the former 
Energy Research and Development Administration before a June 
1976 California referendum on nuclear power showed that: (1) The 
agency significantly increased certain information activities in Cali- 
fornia prior to the referendum. (2) Agency officials, particularly at 
high levels, attempted to influence Californians to vote against the 
referendum. (3) Funding for these activities was provided and ad- 
ministered by agency headquarters. (4) The agency’s actions were 
not illegal; congressional action would be required to make sure that 
such a situation does not reoccur. Recommendations aimed at im- 
proving control over the Department of Energy’s information activi- 
ties are presented. 


47627 (NUREG—0020(Vol.2)(No.4)) Licensed operating reac- 
tors. Operating units status report, data as of 3-31-78. Cintula, T.C. 
(ed.). (Nuclear Regulatory Commission, Washington, D.C. (USA). 
Office of Management and Program Analysis). Apr 1978. 181p. 
NTIS $10.00. 

This report is divided into three sections: the first contains 
monthly highlights and statistics for commercial operating units, and 
errata from previously reported data; the second is a compilation of 
detailed information on each unit, provided by NRC Regional 
Offices and IE Headquarters; and the third section is an appendix 
containing comparative statistics of U.S. nuclear/fossil capacity, 
identification of nuclear power plants within regional Electric Reali- 
bility Councils, the relative status of U.S. nuclear electric production 
to all U.S. electric production by state, and selected Edison Electric 
Institute operating statistics. 


47628 (NUREG—0020(Vol.2)(No.5)) Licensed operating reac- 
tors. Operating units status report, data as of 4-30-78. Cintula, T.C. 
(ed.). (Nuclear Regulatory Commission, Washington, D.C. (USA). 
Office of Management and Program Analysis). May 1978. 183p. 
NTIS $10.00. 

This report is divided into three sections: the first contains 
monthly highlights and statistics for commercial operating units, and 
errata from previously reported data; the second is a compilation of 
detailed information on each unit, provided by NRC Regional 
Offices and IE Headquarters; and the third section is an appendix 
containing comparative statistics of U.S. nuclear/fossil capacity, 
identification of nuclear power plants within regional Electric Reli- 
ability Councils, the relative status of U.S. nuclear electric produc- 
tion to all U.S. electric production by state, and selected Edison 
Electric Institute operating statistics. 
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47629 (NUREG—0030(Vol.1)(No.4)) Nuclear power plants. 
Construction status report, data as of March 31, 1978. (Nuclear 
Regulatory Commission, Washington, D.C. (USA). Office of Man- 
agement and Program Analysis). Apr 1978. 227p. NTIS $10.00. 

Data on the construction status of nuclear power plants in the 
U.S. as of March 31, 1978 are presented.The data include licensing 
activities affecting the construction as well as detailed information 
on construction activities and schedules. 


47630 (NUREG—0030(Vol.1)(No.5)) Nuclear power plants. 
Construction status report, data as of April 30, 1978. (Nuclear Regu- 
latory Commission, Washington, D.C. (USA). Office of Manage- 
ment and Program Analysis). May 1978. 228p. NTIS $10.00. 

Data on the construction status of nuclear power plants in the 
U.S. as of April 30, 1978 are presented. The data include licensing 
activities affecting the construction as well as detailed information 
on construction activities and schedules. 


47631 (NUREG—0380(Vol.2)(No.5)) Program summary report. 
(Nuclear Regulatory Commission, Washington, D.C. "(USA). Office 
of Management and Program Analysis). 19 May 1978. 97p. NTIS 
$12.50. 

This report provides summary information on all phases of 
nuclear regulation, and is intended as an information and decision- 
making tool for mid and upper level management of the nuclear 
regulatory commission. The report is divided functionally into ten 
sections: (1) Nuclear Power Plants in the United States, (2) Operat- 
ing Nuclear Power Plants, (3) Reactors Under Construction, (4) 
Operating License Applications Under NRC Review, (5) Construc- 
tion Permit Applications and Special Projects Under NRC Review, 
(6) ACRS and ASLBP, (7) Nuclear Materials, (8) Standards and 
Regulations, (9) Research Projects, and (10) Foreign Reactors. 


47632 (NUREG—0386(Suppl.2)) United States Nuclear Regula- 
tory Commission Staff Practice and Procedure Digest. Supplement 2 
to Digest No. 1. (Nuclear Regulatory Commission, Washington, D.C. 
(USA). Office of the Executive Legal Director). Feb 1978. 32p. 
NTIS $4.50. 

This is the second in a series of Supplements to the NRC 
Practice and Procedure Digest. This Supplement updates the Digest 
by including pertinent Commission, Appeal Board, and Licensing 
Board rulings for the period April 1, 1977 to September 30, 1977. 
The Supplement also adds a number of new topics. The Supplement 
is structured in the same manner as the Digest. For the convenience 
of users, the text of the Supplement is preceded by an index which 
lists the Digest topic headings which are supplemented. In using the 
main Digest, this index to Supplement 2 as well as the index to 
Supplement 1 should be consulted to assure that the Digest discus- 
sion has not been superseded or updated by information in the 
Supplements. 


47633 (NUREG—0427) Review of the Commission program for 
standardization of nuclear power plants and recommendations to im- 
prove standardization concepts. (Nuclear Regulatory Commission, 
Washington, D.C. (USA). Office of Nuclear Reactor Regulation). 
Feb 1978. 247p. NTIS $10.75. 

This is a report of a staff study describing the need and utility 
of specific changes to the Commission’s standardization program. 
The various matters considered in the study include: (1) A discussion 
of industry use to date of the standardization program. (2) A 
discussion of the experience to date with each of the standardization 
concepts. (3) A review of public comments on the standardization 
program and the staff response to each principal comment. (4) A 
review of the need for standardization considering the likely number 
of license applications to be submitted in the coming years. (5) A 
discussion of the reference system concept, including review of 
applicable experience and recommended changes to the concept. (6) 
A discussion of the duplicate plant concept, including review of 
applicable experience and recommended changes to the concept. (7) 
A discussion of the manufacturing license concept, including review 
of applicable experience and recommended changes to the concept. 
(8) A discussion of the replicate plant concept, including review of 
applicable experience and recommended changes to the concept. (9) 
A discussion of the effective periods for approved designs under all 
four standardization concepts. (10) A description of continuing staff 
activities related to the standardization program. 


47634 (NUREG—0436) Plan for reevaluation of NRC policy on 
decommissioning of nuclear facilities. (Nuclear Regulatory Commis- 
sion, Washington, D.C. (USA). Office of Standards Development). 
Mar 1978. 65p. NTIS $5.25. 

Recognizing that the current generation of large commercial 
reactors and supporting nuclear facilities would substantially in- 
crease future decommissioning needs, the NRC staff began an in- 
depth review and re-evaluation of NRC's regulatory approach to 
decommissioning in 1975. Major technical studies on decommission- 
ing have been initiated at Battelle Pacific Northwest Laboratory in 
order to provide a firm information base on the engineering method- 
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ology, radiation risks, and estimated costs of decommissioning light 
water reactors and associated fuel cycle facilities. The Nuclear 
Regulatory Commission is now considering development of a more 
explicit overall policy for nuclear facility decommissioning and 
amending its regulations in 10 CFR Parts 30, 40, 50, and 70 to 
include more specific guidance on decommissioning criteria for 
production and utilization facility licensees and byproduct, source, 
and special nuclear material licensees. The report sets forth in detail 
the NRC staff plan for the development of an overall NRC policy on 
decommissioning of nuclear facilities. 


47635 (NUREG/CR—0051(Vol.1)) Evaluation of inspection 
and enforcement programs of other regulatory, safety, and professional 
organizations: Phase I. Thompson, S.R.; Speaker, D.M.; Cohen, S. 

— Inc., Washington, D.C. (USA)). Sep 1977. 143p. NTIS 
8.00. 


This volume presents findings in five topical areas from a 
survey of the inspection and enforcement programs of 20 agencies 
and an in-depth study of six of those agencies. It was found that 
agencies using resident inspectors generally assign them in groups to 
prevent capture and improve supervision, use some sort of perform- 
ance appraisal system, and place enforcement power in the field. 
Enforcement powers vary: many have “shutdown” power, and the 
majority combine inspection and enforcement in the field. Civil and 
administrative remedies appear easier to use than criminal remedies. 
Inspector management techniques include training, career planning, 
and evaluation. Inspection methods usually include hands-on verifi- 
cation, and inspection frequency is often based on past performance. 
Most programs assess their effectiveness in some way, and about half 
rate licensee performance. Information is seldom formally transmit- 
ted from I and E to other agency elements. After examining these 
areas, a variety of topics were recommended for further study, 
including assigning residents in pairs, developing a performance 
appraisal system, placing more enforcement power in the field, and 
providing more “hands-on” inspection activities. 


47636 (NUREG/CR—0051(Vol.2)) Evaluation of inspection 
and enforcement programs of other regulatory, safety, and professional 
organizations: Phase I. Thompson, S.R.; Speaker, D.M.; Cohen, S. 
(Teknekron, Inc., Washington, D.C. (USA)). Sep 1977. 202p. NTIS 
$9.25. 

This volume presents the information developed in the initial 
surveys of the inspection and enforcement programs of 20 agencies. 
The information provided by each agency is given in a fixed format, 
covering: (1) mission and scope, (2) organization, (3) inspection 
procedures, (4) enforcement techniques, and (5) program manage- 
ment. Each program description is prefaced by a brief summary 
description. 


47637 (NUREG/CR—00502) Evaluation of inspection and en- 
forcement programs of other regulatory, safety, and professional orga- 
nizations: Phase II. Thompson, S.R.; Speaker, D.M.; Cohen, S. 
(Teknekron, Inc., Washington, D.C. (USA)). Feb 1978. 128p. NTIS 
$7.25. 

This volume presents information on five tasks selected by 
NRC after reviewing the recommendations for further study that 
were made at the close of Phase I of the study of inspection and 
enforcement programs of other agencies. Task | involves an exami- 
nation of methods to assure inspection program uniformity and 
inspector objectivity. Performance appraisal methods are examined 
in Task 2, vendor inspection is the subject of Task 3, and inspection 
methods used by the Corps of Engineers are reviewed in Task 4. 
The final task compares agency I and E personnel to the manpower 
- the regulated industry as well as to the industry inspection work 
orce. 


47638 Utility requirements for in-service inspection of nuclear 
power plants. Lautzenheiser, C.E. (Southwest Research Inst., San 
Antonio). Trans. Am. Nucl. Soc.; 28: 125-126(Jun 1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 


See CONF-780622—. 


47639 Impact of changing in-service inspection requirements. 
Dau, G.J. (Electric Power Research Inst., Palo Alto, CA). Trans. 
Am. Nucl. Soc.; 28: 126-127(Jun 1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 


See CONF-780622—. 


47640 State of Washington perspective on licensing energy facili- 
ties. Lewis, N.D. (Washington State Energy Facility Site Evaluation 
Council, Olympia). Trans. Am. Nucl. Soc.; 28: 568(Jun 1978). 

1978) From ANS annual meeting; San Diego, CA, USA (18 Jun 


See CONF-780622—. 
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47641 Impact of licensing on Three Mile Island Unit No. II. 
Lanese, L.C. (GPU Service Corp., Parsippany, NJ); Dam, A.S. 
Trans. Am. Nucl. Soc.; 28: 569-570(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47642 Saga of Sundesert (nuclear licensing in California). Thorn- 
berry, R.C. (San Diego Gas and Electric Co., CA). Trans. Am. Nucl. 
Soc.; 28: 570-571(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47643 Power plant siting in California. Rogers, B.N. (California 
Energy Commission, Sacramento). Trans. Am. Nucl. Soc.; 28: 
613(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47644 Siting considerations for nuclear power plants. Denton, 
H.R. (Nuclear Regulatory Commission, Washington, DC). Trans. 
Am. Nucl. Soc.; 28: 613-614(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47645 Special viewpoints in reactor siting: the licensing phase. 
Hall, E.E. (Pacific Gas and Electric Co., San Francisco). Trans. Am. 
Nucl. Soc.; 28: 615(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47646 Meeting the requirements of 10CFR100 for site suitability 
and general design criterion 19 for control room habitability: a para- 
metric approach. Martin, G. Jr.; Thomas, J. (Ebasco Services Inc., 
New York). Trans. Am. Nucl. Soc.; 28: 618-619(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47647 Development of in-plant radiation monitoring standards. 
Schuh, D.J. (Nuclear Measurements Corp., Indianapolis). Trans. Am. 
Nucl. Soc.; 28: 636-637(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47648 Regulatory viewpoint of iodine spiking during reactor tran- 
sients. Bellamy, R.R. (Nuclear Regulatory Commission, Washington, 
DC). Trans. Am. Nucl. Soc.; 28: 651-652(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47649 NRC regulations for nuclear power plant decommissioning. 
Harmon, D.F. (Nuclear Regulatory Commission, Washington, DC). 
Trans. Am. Nucl. Soc.; 28: 669(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47650 Topical problems of nuclear law viewed internationally. 
Report about the 3rd congress nuclear Inter Jura ‘77, in Florence. 
Bischof, W. (Goettingen Univ. (Germany, F.R.). Inst. fuer Voelker- 
recht). Atomwirtsch., Atomtech.; 23: No. 2, 91-93(Feb 1978). (In 
German). 

From 3. AIDN/INLA congress ‘Nuclear Inter Jura’; Flor- 
ence, Italy (2 - 5 Oct 1977). 

The International Nuclear Law Association, on its 3rd Con- 
gress Nuclear Inter Jura from October 2-5, 1977 in Italy, dealt with a 
number of topical problems of nuclear law, in particular aspects 
concerning agreements in connection with the construction of nucle- 
ar facilities, the influence of nuclear energy on the environment and 
the public acceptance, third party liability, and nuclear insurance, 
radiation protection law and international judicial problems. 
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REACTOR DOCKETS 


47651 (DOCKET-50324—1308) Brunswick Steam Electric 
Plant, Unit 2. Reportable occurrence No. 78-31/03L-0: LER re the 
wetting of a SBGT filter on 28 March 1978 following the initiation of a 
water deluge. (Carolina Power and Light Co., Raleigh, N.C. (USA)). 
26 Apr 1978. vp. 


47652 (DOCKET-STN-50591—1) Ebasco Standard Safety 
Analysis Report, ESSAR. License application, volume 1: chapters 1 
and 2, (Ebasco Services, Inc., New York (USA)). 2 Feb 1978. vp. 
A BOP design which interfaces with the Combustion Engi- 
neering System 80 NSSS (DOCKET-STN-50470) is presented. Ad- 
ditional designs interfacing with Westinghouse and 13W IVSSS 
reference designs described in DOCKET-STN-50572 and 
DOCKET-STN-50561 will be submitted. (FS) 


ECONOMICS 
REFER ALSO TO CITATION(S) 47375 


47653 New model development methodology applied to the nucle- 
ar energy market share. Arthur, W.B.; Dorning, J.J. (Univ. of 
Illinois, Urbana). Trans. Am. Nucl. Soc.; 28: 12-13(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47654 Plant size and optimum mixes. Brown, G.J.; Calkins, 
R.C.; Martin, J.G. (Univ. of Lowell, MA). Trans. Am. Nucl. Soc.; 28: 
13-14(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47655 Discounted average supply probability: a new concept in 
power system planning. Fadilah, S.M. (Univ. of Alexandria, Egypt). 
Trans. Am. Nucl. Soc.; 28: 604-605(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47656 Belgium's approach to nuclear development. Potemans, M. 
(Union des Exploitants Electriques en Belgique, Brussels). Nucl. 
Eng. Int.; 23: No. 267, 52-57(Feb 1978). 

A three-part survey is presented of the development of the 
nuclear industry in Belgium. First the energy problem is considered. 
Existing resources and projections of future energy demand, the 
need to diversify energy sources, production and future electricity 
requirements are discussed. The activities of the various organisa- 
tions within the electricity and fuel cycle industry are then de- 
scribed. Finally the successful launching of the Belgian nuclear 
power construction programme is discussed and some operating 
statistics are given. 


47657 Implications of alternative fuel cycles. Nuc/. Eng. Int.; 23: 
No. 267, 32-35(Feb 1978). 

The United States is re-examining alternative fuel cycles and 
nuclear power strategies, and doubtful attempts are being made to 
justify the economics of the ‘throw-away’ fuel cycle. At an interna- 
tional forum on ‘An acceptable nuclear energy future for the world’ 
at Fort Lauderdale, Karl Cohen of General Electric and a leading 
authority on this topic put the implications into perspective. Extracts 
from his address are presented. 


47658 Role of nuclear energy in the next decades. Beckurts, K.H. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.)). Phys. 
BL; 34: No. 1, 19-28(Jan 1978). (In German). 

From Annual meeting of the Oesterreichische Physikalische 
Gesellschaft joint with the Oesterreichische Gesellschaft fuer 
Elektronenmikroskopie; Leoben, Austria (26 - 30 Sep 1977). 

The dispute over nuclear energy has led in many countries to 
an extremely involved entanglement of technology, politics, econo- 
my, judiciary and ideology. The role of nuclear energy will be 
determined in the next decades more by politico-psychological fac- 
tors than by economic-technical ones; predictions for the future are 
thus - as in many other fields - uncertain. However, as the case may 
be, the role of nuclear energy will very decisively depend on the 
state of development which the fuel cycle will have reached. The 
article concentrates therefore on this sector, and the questions of 


uranium supply, waste management and proliferation are dealt with 
in detail. 
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47659 Technology of power plants - change in duties and prob- 
lems. Knizia, K. (Vereinigte Elektrizitaetswerke Westfalen A.G. 
(VEW), Dortmund (Germany, F.R.); VGB Technische Vereinigung 
der Grosskraftwerksbetreiber e.V., Essen (Germany, F.R.)). Giueck- 
auf; 113: No. 22, 1102-1107(Nov 1977). (In German). 

From International experts’ congress: Problems of nuclear 
energy supply - chances, risks and perspectives in a changing energy 
economy; Bonn-Bad Godesberg, Germany, F.R. (3 - 4 Oct 1977). 

The article shows that only the combined use of coal and 
nuclear energy can warrant the FRG’s energy supply. The demand 
for nuclear power plants in the world and in the FRG is dealt with. 
The long-term objective must be an economical electricity-gas 
system on the basis of coal and nuclear energy. Briefly discussed is 
the question of the energy sources needed and the problem of 
environmental impacts. 


47660 Economic implications of some nuclear programs. Grecov, 
D. (INTERATOMENERGO, Moscow, USSR). Rev. Roum. Sci. 
Tech., Ser. Electrotech. Energ.; 22: No. 3, 455-465(Jul-Sep 1977). 

The methods of determining the nuclear fuel consumption 
within the framework of some adopted nuclear programs are pre- 
sented, the financial efforts meant to provide the conditions neces- 
sary to the achievement of such programs being evidenced. The 
investment and fuel components of the nuclear programs are defined 
which depend to a great extent upon the growth rates adopted. The 
expenses involved in the program are compared as they originate in 
using the LWR, respectively the HWR channels. 


47661 Main trends of activities of the CMEA Standing Commis- 
sion for Peaceful Uses of Atomic Energy. Neumann, J. (Ceskoslo- 
venska Komise pro Atomovou Energii, Prague). Rev. Prum. Ob- 
chodu; 2: No. 3, 26-27(Mar 1977). (In Czech). 

The main spheres of activities are indicated of the Czechoslo- 
vak nuclear programme within COMECON, viz.: (1) The construc- 
tion of more WWER-440 nuclear power plants - the V-2 power 
plant at Jaslovske Bohunice and the V-3 and V-4 nuclear power 
plants at Dukovany on the Jihlava river. (2) The Czechoslovak 
metallurgical and engineering industries start the production of 
reactor vessels, reactor internals, reactor control and protection 
systems, and the production of other components for the WWER- 
440 reactor primary circuits, i.e., steam generators, fittings, etc. (3) 
While continuing the production of WWER-440 reactor components 
the industries will gradually be introducing the production of 
WWER-1000 components. (4) The participation, with the other 
COMECON countries, in the research, development and manufac- 
ture of sodium cooled fast reactors. (5) The introduction of the 
production of nuclear power and heating plants. 


47662 Structure of the nuclear community. Dagenais, C.A. (Le 
Groupe SNC, Montreal, Que.). pp 29 p. of Challenge of nuclear 
energy to Quebec industry. Proceedings of first Augustin-Frigon 
symposium, May 12, 13 and 14, 1976. Vol. 1 No. 2. Godbout, P.J.; 
Amyot, L. (eds.) (Ecole Polytechnique, Montreal, Quebec (Canada). 
Inst. de Genie Nucleaire). Montreal, Canada; Ecole Polytechnique 
(Jan 1977). (In English, French) 

The development, performance, and export sales of the 
CANDU reactor are remarkable achievements for a country the size 
of Canada. An analysis of the Canadian nuclear industry reveals that 
only in Canada is any qualified manufacturer free to bid to a 
purchaser (AECL) which itself manufactures nothing. Heavy water 
production is entirely in the hands of Ontario Hydro or AECL. 


FUEL CYCLE 
REFER ALSO TO CITATION(S) 48107 


47663 Alternative reactor fuel cycles under consideration and 
their design ramifications. Strauch, S. (Dept. of “ial Washington, 
DC). Trans. Am. Nucl. Soc.; 28: 573-574(Jun 1978 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


PROCESS HEAT REACTORS 


47664 Closed-cycle turbine--present and future prospectives for 
fossil and nuclear heat sources. McDonald, C.F. (Gen At Co, San 
Diego, Calif). Am. Soc. Mech. Eng., [Pap.]; No. 78-GT-102, 1-289 
Apr 1978). 

In this paper, the established technology bases for closed- 
cycle gas turbines and high temperature gas cooled reactors 
(HTGR) are summarized. The closed-cycle gas turbine (CCGT) 
may well emerge in the foreseeable future as a major contributor to 
the U.S. electric utility industry because of: its adaptability to coal- 
fired and to nuclear heat sources, very high fuel utilization efficiency 
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when the high grade waste heat is used, potential for high degree of 
reliability and availability and low maintenance, efficient, cost-effec- 
tive dry cooling where no cooling water is available, and an estab- 
lished technology base for commercial introduction into the power 
generation industry. In addition, the gas turbine HTGR provides a 
vehicle for demonstrating and developing the technology for eco- 
nomical nuclear process heat. In Europe, the closed-cycle gas tur- 
bine has demonstrated a high degree of reliability of availability, 
with both air and helium as working fluids. 68 refs. 


47665 Transportable district heating reactor. Wrigley, S. Nucl. 
Eng. Int.; 23: No. 267, 58-62(Feb 1978). 

Specifically designed for district heating, a factory-built 70 
MW output road transportable reactor plus heat exchanger is pro- 
posed which uses fuel that does not warrant reprocessing. It is a 
pressurized heavy water cooled and modified reactor which uses 
spherical natural uranium dioxide fuel clad in zircaloy. In the longer 
term the reactor could be developed as a thermal breeder. Heat 
removal is by subcooled boiling and specific requirements of the 
design are that when electricity supplies are lost heat removal must 
be by gravity circulation. Parameters are given together with details 
of the technology. Costs are considered. 


47666 District-heating supply as seen from the point of view of 
energy saving. Results of the BMFT study ‘Technologies for energy 
saving’. Gerken, A. (Fichtner, Beratende Ingenieure fuer Energie- 
und Waermewirtschaft G.m.b.H. und Co. K.G., Stuttgart (Germany, 
F.R.)). Fernwaerme Int.; 6: No. 6, 283-288(Dec 1977). (In German). 

District-heating supply from heat-electric stations is certainly 
one of the most important technologies for energy saving. Within 
the framework of the BMFT study ‘Technologies for energy saving’ 
an investigation was made into the extent to which energy saving in 
the field of district-heating supply had become of importance in the 
past, and what possibilities existed for further development in the 
future of rational energy application in district-heating technology. 
The investigation was confined to the field of domestic use and smail 
consumers. To meet the requirements in this area for space heating 
and provision of hot water the consumption in 1973 was 2.7 x 10°GJ 
(net energy). The contribution of district heating was then about 
4.4%. 


NUCLEAR REACTOR TECHNOLOGY 


47667 Elements of nuclear reactor design. Weisman, J. (ed.). 
Amsterdam; Elsevier Scientific Publishing Co. (1977). 474p. $50.75. 

A basic description of the quantitative aspects of nuclear 
reactor design is presented. Chapters are included on elements of 
reactor system design, reactor materials, thermodynamics of nuclear 
power systems, reactor physics computations, nuclear reactor shield- 
ing, heat generation and transport, fluid system design, heat transfer, 
elements of stress analysis, vessel and piping design, fuel element 
design, radioactivity releases, loss-of-cooling accidents, and reactiv- 
ity insertion accidents. 


47668 Closing remarks. Eklund, S. (International Atomic 
Energy Agency, Vienna (Austria)). pp 791-801 of Nuclear power 
and its fuel cycle. Vol. I. Vienna; IAEA (1977). 

From International conference on nuclear power and its fuel 
cycles; noomgn g Austria (2 May 1977). 

Some of the more important topics of the Conference are 
highlighted. A general consensus was seen that world energy needs 
will rapidly grow over the next decades, and that from this it follows 
that nuclear power is a necessary and irreplaceable energy source for 
both the long and short term. The extreme variety of energy 
conditions prevailing, both in industrial and developing countries 
was also stressed. Some have large fossil fuel reserves and others 
have little or none, and their nuclear policies are bound to be 
different. It is argued that if nuclear power is to provide a general 
insurance against energy shortages beyond the end of the century, it 
must rest on a solid basis of experience, and that this can only come 
from the operation of a large number of proven reactor types. The 
status of reactor and fuel cycle technology, of safeguards implemen- 
tation, and of environmental problems is briefly outlined. The possi- 
ble role of nuclear power in developing countries and the related 
problems to be overcome are briefly discussed. 


47669 TNO helps maintain Dutch nuclear expertise. Nucl. Eng. 
Int.; 23: No. 267, 51(Feb 1978). 

A very brief outline is given of the activities of TNO, the 
Organization for Applied Scientific Research and Development, 
which has assisted the Dutch nuclear industry for many years and 
which specializes in energy technologies. It works independently or 
in association with industry, to solve theoretical and practical prob- 
lems in areas such as material analysis, crack propagation, embrittle- 
ment, radiation protection and sodium technology. 
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47670 Co-operation of the CMEA member countries in the devel- 
luding certain aspects of their 


Molnar, L.; Tolpygo, V.; Khake, V.; Shcherbinin, B. (Sovet Ehkon- 
omicheskoj Vzaimopomoshchi, Moscow (USSR)). pp 15-37 of Nu- 
clear power and its fuel cycle. Vol. I. Vienna; IAEA (1977). (In 
Russian) 

The report gives an account of the problems of the projected 
development of atomic power and evaluates its role in the fuel and 
power complex and long-range development of interconnected 
power systems of the CMEA member countries. The report empha- 
sizes the importance of scientific and technical co-operation in the 
creation of thermal and fast-neutron power reactors with 1000- 
1500MW(e) units, and in the elaboration of nuclear plants for heating 
services. The positive experience of the international scientific and 
research group of scientists of the CMEA member countries carry- 
ing out reactor-physics studies on critical assemblies is mentioned. 
The report contains basic conclusions from the forecasts for nuclear 
power in the CMEA member countries up to 1990, including fore- 
casting methodology; the role of nuclear power plants in saving 
natural and enriched uranium for a projected period; and the impact 
of nuclear power development rates on its structure (thermal and 
fast reactor ratio). It lists the impacts of scientific and technical co- 
operation of the CMEA member countries on the fuel cycle, includ- 
ing the transport of spent nuclear fuel, its recovery, reprocessing and 
radioactive waste disposal. Particular effects of co-operation of the 
CMEA member countries on the radiation safety of nuclear power 
plants and environmental protection are analysed. The report notes 
the role of the international economic associations Interatomenergo 
and Interatominstrument in the accelerated development of nuclear 
power. 


47671 Nuclear energy at the turning point. Special evening lec- 
ture. Weinberg, A.M. (Oak Ridge Associated Universities, Inc., 
Tenn. (USA)). pp 761-773 of Nuclear power and its fuel cycle. Vol. 
I. Vienna; IAEA (1977). 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

The author reviews the recent development of nuclear 
energy, and after giving his personal views on the possible energy 
scenarios available to man in the coming decades, proposes paths 
and actions that he believes necessary to achieve an acceptable 
nuclear future. 


THEORY AND CALCULATION 
REFER ALSO TO CITATION(S) 47868, 47869, 48554, 49000, 49015 


47672 (AEEW-R—962) MURALB: a programme for calculating 
neutron fluxes in many groups. MacDougall, J. (UKAEA Reactor 
Group, Winfrith. Atomic Energy Establishment). Sep 1977. 58p. 
Dep. NTIS (US Sales Only), PC A04/MF AO1. 

The program MURALB solves the multi-group transport 
equation (with no upscatter) in many equal lethargy groups to 
produce neutron fluxes in these groups. The code has been made 
very flexible by confining the spatial flux solution to a single subrou- 
tine which takes as input the cross section data and source for a 
single group and calculates the flux for that group. In this way by 
supplying different versions of this routine different geometries and 
methods of solution of the transport equation may be treated. At 
present plane, cylindrical and spherical diffusion theory and collision 
probability solutions are available, together with a two region colli- 
sion probability solution for a rod in a square cell. There is no basic 
restriction to one dimension but the practical size of problem tends 
to be limited to about 30 spatial regions by core storage require- 
ments. In addition to the flux solution, the code calculates neutron 
balance, reaction rates and few groups cross sections for each mesh 
region, together with the values — over the system (cell or 
reactor). The program is available both as a stand-alone code and 
integrated into the COSMOS system. 


47673 Experience with the three-dimensional coupled LUPE- 
COBRA p system. Elzmann, J.; Havranek, M. (Stuttgart 
Univ. (TH) (Germany, F.R.). Inst. fuer Kernenergetik und Energie- 
systeme). pp 11-14 of Reaktortagung, Hannover, 4.4.-7.4.1978. Sek- 
tion 1: Reaktorauslegung. Eggenstein-Leopoldshafen, Germany, 
F.R.; ZAED (1978). (In German) 

1978) From Reactor congress; Hannover, F.R. Germany (4 Apr 

8). 

The limited storage capacity of modern computer systems is a 
major limiting factor for whole-core calculations. The only calcula- 
tions possible are coarse-mesh calculation with nodal-point distances 
resp. box sizes of the order of several fuel rod cross sections. This 
means that the heterogeneous material composition must be ne 
into large homogenized material zones. The imbedded-flux method 





OCTOBER 31, 1978 


has shown a way of describing local effects in a defined core region 
in spite of this. The starting point of this method is a whole-core 
coarse-mesh calculation from which the flux values on the surfaces 
of the imbedded-flux area are interpolated. These values are a 
boundary condition of the imbedded-flux problem. The imbedded- 
flux region itself is assumed to be heterogeneous and divided accord- 
ingly. 


47674 (DP-MS—77-26) Calculation of two-phase transient flow 
in low pressure systems. Muhlbaier, D.R.; Harris, S.D. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 
1978. Contract EY-76-C-09-0001. 15p. (CONF-780620—1). Dep. 
NTIS, PC A02/MF AO1. 

From Symposium on design and operation of fluid machinery; 
Fort Collins, CO, USA (12 Jun 1978). 

A simplified mathematical model including nonequilibrium 
two-phase transient flow was developed based on experimental 
results with a heated annular tube in a low pressure system. The 
model determines operating limits to avoid flow instability transients 
and also predicts system behavior during a transient. Correlations 
describe two-phase flow characteristics within controlling parts of 
the system subject to flashing and subcooled nucleate boiling. Two- 
phase flow experimental data can be used to extend this model to 
other one-dimensional systems. Accordingly, the model should be 
useful to designers and analysts of systems subject to two-phase flow 
for which some experimental data are available. 


47675 (DP-MS—78-3) Correlation technique for resonance cal- 
culations. Gregory, M.V. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). 1978. Contract EY-76-C- 
09-0001. 20p. (CONF-780622—32). Dep. NTIS, PC A02/MF AOl. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

A correlation technique was developed to make the accuracy 
of complex and long-running resonance treatments available in fast, 
routine calculations. The technique is based on the subgroup method 
and is used to generate group-averaged resonance reaction rates. By 
fitting the correlation to several detailed auxiliary resonance calcula- 
tions, a set of weights (the Lebesgue measure) is obtained. The 
weights may then be applied to a wider range of new cases. Use of 
the correlation technique results in one-tenth the computational 
burden of the detailed resonance treatment; yet, the results duplicate 
the detailed calculations to within 1/100 percent in k/sub eff/. 2 
figures, 1 table. 


47676 (INIS-mf—4052, pp 103-108) TRANC-1: a computer pro- 
gram for transient hot-channel analysis. Kaizerman, S.; Wacholder, 
E. (Technion-Israel Inst. of Tech., Haifa. Dept. of Nuclear Science); 
Hasan, D. (Israel Electric Corp. Ltd., Haifa). 1977. 

From Meeting of the Israel Nuclear Societies Technion; 
Haifa, Israel (4 Dec 1977). 

In Transactions of the Nuclear Societies of Israel. Vol. 5. 

TRANC-1 solves the general time-dependent partial differen- 
tial equations of heat conduction for a single fuel element as a three- 
region problem for the fuel, gas-gap, and clad. The one-dimensional 
set of three time-dependent conservation equations of mass, momen- 
tum, and energy, coupled with the equation of state, are solved for 
the associated fluid channel. The two sets of equations are linked 
together at the fuel rod-fluid interface by the boundary conditions of 
surface temperature and heat flux. A heat transfer model has been 
used which determines, at each time step, the heat transfer regime 
and selects the appropriate heat transfer correlation to be used. The 
model is essentially the one used in THETAI-B including some 
modifications. It considers heat transfer regimes prior and post to the 
critical heat flux (CHF). 


47677 (LA-UR—78-1004) Background cross section method as a 
general tool for reactor analysis. MacFarlane, R.E.; Kidman, R.B.; 
LaBauve, R.J.; Becker, M. (Los Alamos Scientific Lab., N.Mex. 
(USA); Rensselaer Polytechnic Inst., Troy, N.Y. (USA)). 1978. 
Contract W-7405-ENG-36. 1lp. (CONF-780401—6). Dep. NTIS, 
PC A02/MF AOl1. 

From Topical meeting on advances in reactor physics; Gatlin- 
burg, TN, USA (9 Apr 1978). 

The background cross section method (also called the self- 
shielding method) has been used extensively in fast reactor analysis. 
More recently it has also become important in thermal power 
reactor studies. This paper reviews current applications of the 
method and describes efforts underway at the Los Alamos Scientific 
Laboratory to improve the accuracy and reliability of the approach 
and to extend its applicability to graphite moderated systems and 
shielding problems. Improvements discussed include a method for 
automatically accounting for energy dependent buckling that re- 
solves long-standing discrepancies in the calculation of iron reflected 
criticals and which promises to improve deep-penetration calcula- 
tions in iron, methods for treating intermediate resonance effects, 
methods for treating double heterogeneity in gas-cooled reactors, the 
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automatic calculation of Levine factors, improved treatments of 
elastic removal, and improvements in processing codes and formats. 


47678 (NUREG/CR—0020) Virtual mass effects in two-phase 
flow. Cheng, L.Y.; Drew, D.A.; Lahey, R.T. Jr. (Rensselaer Poly- 
technic Inst., Troy, N.Y. (USA). Dept. of Nuclear Engineering). Jan 
1978. 46p. NTIS $5.25. 

One of the difficulties concerned with the mathematical mod- 
elling of two-phase flow is the complexity of the transfer phenomena 
at the interface. The present study is concerned with the effect of 
virtual mass on phase separation during the acceleration of a two- 
phase mixture. Virtual mass can be regarded as an induced inertia on 
the dispersed phase which is accelerating relative to the continuous 
phase. The virtual mass force, which acts on the dispersed phase, is 
due to the acceleration of one phase relative to the other. In the 
course of this study, it was found that the virtual mass acceleration 
should be objective. This implies that it will be invariant under a 
change of reference frame. An objective form of the virtual mass 
acceleration was derived. Parameters required in the virtual mass 
force model were identified and their values were determined for 
limiting cases. Analyses were performed to determine if single 
bubble nozzle/diffuser flow would enable one to discriminate be- 
tween the various virtual mass acceleration models. The result 
indicates that it is very difficult to get information about the virtual 
mass effect from such experiments. 


47679 (SGAE—2486) Calculation of thermal neutron spectra in 
a Wigner-Seitz-cell by means of a combination of Selengut's method of 
overlapping spectra and multicollision theory. Part 1: Theoretical 
fundamentals. Kamelander, G.; Putz, F. (Oesterreichische Studienge- 
sellschaft fuer Atomenergie G.m.b.H., Vienna). Sep 1975. 20p. (In 
German). (RT—92/75). INIS. 

SELENGUT'’s spectral synthesis method was generalized to 
multicollision theory. This idea was used as basis for the develop- 
ment of a fast running thermalization code. The theory of the code is 
presented in Part 1 of the report. The second Part gives a description 
of a Computer-Code basing on this theory. 


47680 Correlation technique for resonance calculations. Gregory, 
M.V. (E. I. dePont de Nemours and Co., Aiken, SC). Trans. Am. 
Nucl. Soc.; 28: 244-245(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47681 Nodal Green’s function method for multidimensional neu- 
tron diffusion calculations. Lawrence, R.D.; Dorning, J.J. (Univ. of 
Illinois, Urbana). Trans. Am. Nucl. Soc.; 28: 248-249(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47682 One-group coarse-mesh representation corrected for spec- 
tral effects in LWRs. Bottoni, G.P. (CISE, Milan). Trans. Am. Nucl. 
Soc.; 28: 251-253(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47683 Front behavior of monoenergetic neutron pulses in P/sub 
N/ approximations, Peltzer, P.; Pucker, N. (Tech. Univ. of Graz). 
Trans, Am. Nucl. Soc.; 28: 253-254(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47684 Reactivity coefficients of heavy isotopes in LASL’s fast 
critical assemblies. Byers, C.C.; Hansen, G.E.; Koelling, J.J.; Plass- 
mann, E.A.; Smith, D.R. (Los Alamos Scientific Lab., NM). Trans. 
Am. Nucl. Soc.; 28: 295-296(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47685 Dosimeter-based adjustments of fast-neutron spectra. 
Schmittroth, F.; Rawlins, J.A. (Westinghouse Hanford Co., Rich- 
land, WA). Trans. Am. Nucl. Soc.; 28: 621-622(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 


See CONF-780622—. 


1978) 


47686 Holland’s reactor centre makes the shift to energy re- 
search. Nucl. Eng. Int.; 23: No. 267, 49-50(Feb 1978). 
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The change of name in 1976 of Reactor Centrum Nederland 
(RCN) to Energieonderzoek Centrum Nederland (ECN) reflects its 
expansion to activities in non-nuclear fields. A brief summary is 
given of these activities, including those in co-operation with other 
organisations. Among the fields of interest in non-nuclear fields are 
joint projects on risk analysis, future energy strategies, wind power, 
and environmental research. Work on fusion reactor technology is 
expanding. 


47687 Flow continuity in the finite element method. Havranek, 
M.; Jucker, J. (Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer 
Kernenergetik und Energiesysteme). pp 3-6 of Reaktortagung, Han- 
nover, 4.4.-7.4.1978. Sektion 1: Reaktorauslegung. Eggenstein-Leo- 
poldshafen, Germany, F.R.; ZAED (1978). (In German) 

From Reactor congress; Hannover, F.R. Germany (4 Apr 
1978). 

The conventional formulation of the finite element method in 
reactor physics takes no account of the important question of current 
continuity. The paper presents a modification of this method which 
brings about current continuity. 


47688 Consideration of local cross-sections in nodal burn-up cal- 
culations. Wagner, M.R.; Ehret, B. (Kraftwerk Union A.G., Erlan- 
gen (Germany, F.R.)). pp 23-26 of Reaktortagung, Hannover, 4.4.- 
7.4.1978. Sektion 1: Reaktorauslegung. Eggenstein-Leopoldshafen, 
Germany, F.R.; ZAED (1978). (In German) 

From Reactor congress; Hannover, F.R. Germany (4 Apr 
1978). 

The last few years have seen considerable progress in the 
development of higher-order coarse-mesh methods for the solution 
of multidimensional neutron diffusion problems. However, with in- 
creasing burnup, effects occur which increasingly violate the pre- 
condition of spatially constant cross sections within the coarse 
meshes. In this paper, a method is discussed which permits the 
burnup-induced space dependence of the cross sections to be taken 
into account in an approximate way by an extension of the nodal 
development method. 


47689 Comparison between integral and _ integro-differential 
transport calculations in reactor theory. Regev, D.; Ronen, Y. (Ben- 
Gurion Univ. of the Negev, Beersheba (Israel). Dept. of Nuclear 
Engineering). Atomkernenergie; 31: No. 2, 104-106(1978). 

A comparison between integral and integro-differential trans- 
port calculations in reactor theory is presented, with emphasis given 
to the advantages of the former. Some aspects of integral calcula- 
tions, such as spherical harmonics expansion, and meaning of adjoint 
and perturbation treatment are discussed in detail. Outlines of a new 
integral transport code HIT are presented. 


47690 Kelman filter applied to estimation of neutron flux distri- 
bution and optimum allocation of in-core detectors. Kokame, H.; 
Hattori, Y. (Kyoto Univ, Inst of At Energy, Uji-shi, Jpn). J. Nucl. 
Sci. Technol. (Tokyo); 14: No. 10, 695-704(Oct 1977). 

Estimation of the spatial distributions of prompt neutrons and 
delayed neutron precursors has been studied by analyzing the output 
signals of in-core neutron detectors. In this paper, application of 
distributed Kalman filter is attempted for a one-dimensional core 
model having statistical fluctuations. Assuming that their statistics 
are determined by Schottky formula, the error covariance matrix of 
estimation is computed in order to evaluate the filter performance. In 
the computation of this matrix, the algebraic Riccati equation is 
solved by generaiized Newton-Raphson method. From the view- 
point of estimation accuracy, it is also an important problem to 
—— the detector locations. It is inferred that the optimized 

location has a considerable effect on estimating the shapes of the 
distributions where higher terms of spatial harmonics cannot be 
neglected. 
47691 Stability analysis of linearized nuclear reactor by finite 
element Imasaki, M.; Ooki, M. (Kyushu Inst of Technol, 
Jpn). J. Nucl. Sci. Technol. (Tokyo); 14: No. 8, 551-557(Aug 1977). 

To examine the stability of the natural mode, a method is 
developed. At first, the characteristic equation is derived by apply- 
ing the finite element to the basic equation for the natural mode. 
Then, the Nyquist stability criterion is applied to this equation for 
the present purpose. Using this method, the lowest threshold values 
of the moderator temperature coefficient are evaluated by trial and 
error for the azimuthal modes. Thereupon these results are com- 
pared with those of the previous method, which used the flux shape 
mode as a basis of modal expansion. 


47692 Residual power after reactor shut-down. Tinka, I. (Ener- 

— Prague (Czechoslovakia)). Jad. Energ.; 23: No. 7, 246- 
50(Jul 1977). (In Slovak). 

The problems are summed up of the calculation of after-heat. 

The relations are given for the approximate calculation of the decay 

heat of fission products. Using published data and calculated values a 

table was compiled of the decay heat power of U** fission products 
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after an infinite irradiation time at 10~? to 10° s after shut-down. On 
the basis of these values it may be stated that the results obtained by 
approximate calculation are in good agreement with the calculations 
carried out using the FISP and FP-S programmes. A graphical 
comparison is carried out of the calculated decay heat power of 
fission products with the experiment. 


47693 Gap heat transfer for a nuclear reactor thermal channel. 
Danila, N.; Po u, C. (Polytech Inst of Bucharest, Rom). Rev. 
Roum. Sci. Tech., Ser. Electrotech. Energ.; 22: No. 3, 467-478(Jul-Sep 
1977). 

The thermohydraulic calculation of a nuclear reactor thermal 
channel implies the establishment of the physical model of treating 
the gap heat transfer. The dependence parameters require the study 
of the interaction between the adjoining blocks of material under 
conditions of heat transfer on the whole channel. Finally, the gap 
effect is replaced by an additional thermal resistance between the 
fuel and the clad blocks. By means of a numerical program the axial 
variation of the gap heat transfer coefficient and the contact pressure 
at the interface under nominal operation conditions and for a thermal 
excursion are studied. 


47694 Few-group constants for calculating ksub(eff) and A(1/ 
ksub(eff)) of fast reactors. Svarny, J. (Skoda, Plzen (Czechoslovakia). 
Zavod Vystavba Jadernych Elektraren). Jad. Energ.; 23: No. 6, 201- 
207(Jun 1977). (In Czech). 

Theoretical and numerical analyses are made of the behaviour 
of the linear and bilinear averaging of group constants aimed at error 
accumulation in few-group reactivity coefficient (ksub(eff)) calcula- 
tions and of their first order perturbations (A(1/ksub(eff))) as a result 
of inaccuracies in weight functions. The results were confirmed 
using the BN-600 fast reactor model. The obtained results are in full 
agreement with theoretically derived relations. 


47695 Formulas for calculating perturbations of neutron trans- 
port heterogeneous equations by the Monte Carlo Method. Usikov, 
D.A. At. Energ. (USSR); 42: No. 1, 19-22(Jan 1977). (In Russian). 

The neutron transport modeling by the Monte Carlo method 
is investigated. The calculating formulas are derived to compute 
nonlocal perturbations of linear functionals. The multigroup repre- 
sentation of neutron energy spectra is applied. In terms of the 
correlated trajectories method a case of finite perturbations is treat- 
ed. In approaching the zero perturbation parameter the formulas are 
obtained to calculate linear functionals derivatives (sensitivity coeffi- 
cients). A simplified model of the calculated scheme dispersion is 
considered for a case of a velocity medium. The calculation charac- 
teristic accuracies are presented for thus computed Doppler and 
density reactivity coefficients of different type reactor cores. 


47696 Calculation of duct and annular gap problems with 
ESTOQ-DOT and analytical expressions. Zumach, W. (IKE, Stutt- 
gart). pp 253-261 of Reactor shielding. Roussin, R.W.; Abbott, L.S.; 
Bartine, D.E. (eds.). Princeton, NJ; Science Press (1977). 

From 5. international conference on reactor shielding; Knox- 
ville, TN, USA (18 Apr 1977). 

See CONF-770401—. 

Gamma streaming along gaps as well as plug problems have 
been investigated in normal concrete. It is shown for annular gaps 
that the dose of the uncollided flux is dominant in the case of deep 
penetration. Since the influx of scattered radiation is also of interest, 
the angular distribution of it has been represented by a cos/sup n/- 
approximation. The exponent is representable in the form n = a(1-e/ 
sup -bz)-1. The investigations of stepped plugs lead to recommenda- 
tions for the optimum position of the step which give step positions 
of 0.6 to 0.7 of the total shield thickness. 


47697 Application of integral transport method to reactor cell 
calculations and some benchmark problems. Wang, S.S. Columbia, 
MO; Univ. of Missouri (1977). 121p. University Microfilms Order 
No. 78-03,783. 

Thesis (Ph. D.). 

An integral transport method is used in this study to solve 
one-speed, isotropic neutron transport equations. Calculations of flux 
distribution and disadvantage factor are performed for several mul- 
tiregion, non-orthogonal lattice cells. Results are compared with 
other available solutions. Solutions to some benchmark problems are 
also included to assess the accuracy of present calculations. 


47698 Metody resheniya diffuzionnykh uravnenii dvumernogo ya- 
dernogo reaktora. (Methods for the solution of diffusion equations of 
two-dimensional nuclear reactors). Shishkov, L.K. Moscow; Atomiz- 
dat (1976). 112p. 

Iteration methods for solving grid equations of a two-dimen- 
sional nuclear reactor, described within the framework of diffusion 
approximation, are examined. Methods for solving one-group equa- 
tions with a right-handed member and methods for solving a multi- 
group problem for its eigenvalue are presented separately. An at- 
tempt is made to compare methods by aggregate computer inputs. 
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Principal attention is given to a discussion of algorithms of equation 
solution, and practical aspects of organizing calculations are exam- 
ined in detail, and simple numerical examples of solution construc- 
tion are offered. 20 diagrams, 8 tables, 58 references. 


COMPONENTS AND ACCESSORIES 
REFER ALSO TO CITATION(S) 47343, 47855, 48346, 48617 


47699 Influence of frequency and reliability of in-service inspec- 
tion on reactor pressure vessel disruptive failure probability. Jordan, 
G.M. (UKAEA Safety and Reliability Directorate, Culcheth). pp 
125-132 of Periodic inspection of pressurized components. London; 
Mechanical Engineering Publications for The Institution of Me- 
chanical Engineers (1977). 

From 3. conference on periodic inspection of pressurized 
components; London, UK (20 Sep 1976). 

A simple probabilistic methodology is used to investigate the 
benefit, in terms of reduction of disruptive failure probability, which 
comes from the application of periodic In Service Inspection (ISI) to 
nuclear pressure vessels. The analysis indicates the strong interaction 
between inspection benefit and the intrinsic quality of the structure. 
In order to quantify the inspection benefit, assumptions are made 
which allow the quality to be characterized in terms of the param- 
eters governing a Log Normal distribution of time-to-failure. Using 
these assumptions, it is shown that the overall benefit of ISI is 
unlikely to exceed an order of magnitude in terms of reduction of 
disruptive failure probability. The method is extended to evaluate 
the effect of the periodicity and reliability of the inspection process 
itself. 


47700 (CEGB-RD/B/N—4120) Approximate treatment of pres- 
sure changes in linked volumes. Szczepura, R.T. (Central Electricity 
Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). Sep 
1977. 10p. Dep. NTIS (US Sales Only), PC A02/MF AOl1. 

Pressure changes in linked volumes have been considered for 
two limiting situations and theoretical values of the peak pressure in 
the secondary volume have been obtained. Due to the simplifications 
of the models the predicted pressure increases should only be taken 
as indicative of the magnitude of the pressure rise. 


47701 (EPRI-FP—754) Survey of feed pump outages. Final 
report. Makay, E.; Szamody, O. (Energy Research and Consultants 
Corp., Morrisville, Pa. (USA)). Apr 1978. 101lp. Dep. NTIS, PC 
A06/MF AOl1. 

The emergence of power plant availability as a critical param- 
eter for the electric utilities has motivated this investigation on the 
reliability and failure mechanisms of feed water pumps. A compre- 
hensive industry-wide survey was made which provides ample data 
to identify the causes of availability loss resulting from failures of 
boiler feed, nuclear feed and feed water booster pumps. The specific 
design, operation and maintenance deficiencies and system related 
problems responsible for most outages involving feed pump failures 
are summarized. It is concluded that these pumps need more of the 
high-technology engineering that is currently being applied to many 
other types of rotating machinery. Also, it is concluded that less 
emphasis on maximizing pump efficiency at full load and more 
emphasis on operating performance over the entire load range is 
needed. Specific recommendations are made herein which, if imple- 
mented, will substantially improve feed pump reliability, both in 
present and future applications. 


47702 (HPS—151- -M) Standard specification for high efficiency 

particulate air filters. Revision No. 2. Porter, F.E. (United Nuclear 

Industries, Inc., Richland, Wash. (USA)). 27 May 1976. Contract 
EY-76-C-06-1857. 12p. Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

This specification covers the requirements for four types and 
four sizes of high efficiency particulate air filters, assembled with or 
without separators and gaskets. Types include Fire Resistant and 
Moisture Resistant; Hydrogen Fluoride Fume (HF) Resistant; Fire 
Resistant and Moisture Resistant and Chemical Resistant; and Fire 
Resistant and Moisture Resistant, High Temperature and High Hu- 
midity. 


47703 (NUREG/CR—0037) Residual stresses at weld repairs in 
pressure vessels. Quarterly progress report, September 1—December 
1, 1977. Rybicki, E.F.; Stonesifer, R.B. (Battelle Columbus Labs., 
Ohio (USA)). Mar 1978. 3lp. (BMI—1994). NTIS $4.50. 

The objective of the research reported is to examine the 
residual stresses near a weld repair in view of the recent develop- 
ments in computational modeling for predicting weld-induced resid- 
ual stresses. A framework for such a study exists through the results 
of the Heavy Section Steel Technology (HSST) program. Specifical- 
ly, weld repairs have been conducted on intermediate sized test 
vessels and their prolongations as part of the HSST program. 
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Measurements have been taken on sectioned prolongations to esti- 
mate the residual stresses in the weld and the adjacent base material. 
The study of weld repairs is divided into two parts. In the first part, 
a computational model is to be developed and evaluated based on 
the ability to predict residual stresses obtained from the weld repair 
region in the prolongation of the HSST ITV-8 vessel. The second 
part of the study involves a sensitivity study of some of the weld 
parameters to establish their effect on the final residual stress field. 
The purpose of the sensitivity study is to explore the possibility of 
reducing or redistributing residual stresses by altering the weld 
repair procedure. Efforts during the reporting period concentrated 
on the developmental aspects of the temperature and residual stress 
models. 


47704 (NUREG/CR—0078) Residual stresses at weld repairs in 
pressure vessels. Second quarterly progress report. Rybicki, E.F.; 
Stonesifer, R.B. (Battelle Columbus Labs., Ohio (USA)). Mar 1978. 
42p. NTIS $4.50. 

The study is divided into three tasks. Task 1 is concerned 
with the residual stress distributions due to a weld repair of a 
pressure vessel. Task II examines the residual stresses due to an 
electron beam weld. Task III addresses the problem of residual 
stresses produced by weld cladding at a nozzle/vessel intersection. 
The progress reported here is concerned with Task I; residual 
stresses due to a weld repair of a pressure vessel and Task II; the 
electron beam welded compact tension specimen. The objective of 
Task I is to develop a computational model for predicting residual 
stress states due to a weld repair of a pressure vessel. The model is 
being developed through modifications of an existing residual stress 
analysis capability developed for girth-butt welds of pipes and pres- 
sure vessels. Residual stress results obtained with this model have 
shown good correlation with data for girth-butt welds. Thus, the 
approach, based on the computational model for girth-butt welds, 
appears to provide a reasonable starting point for developing a 
model to represent the weld repair problem. In fact, residual stress 
from a preliminary application of this model to the weld repair of the 
Heavy Section Steel Technology Intermediate Test Vessel Number 
8 (HSST ITV-8) have shown qualitative agreement with the residual 
stress data. 


47705 (SGAE—2529) High temperature helium test rig with 
prestressed concrete pressure vessel. Schmidl, H. (Oesterreichische 
Studiengesellschaft fuer Atomenergie G.m.b.H., Vienna). Oct 1975. 
16p. (In German). (RT—96/75). Dep. NTIS (US Sales Only), PC 
A03/MF AO]. 

The report gives a short description of the joint project 
prestressed concrete vessel-helium test station as there is the building 
up of the concrete structure, the system of instrumentation, the data 
processing, the development of the helium components as well as the 
testing programs. 


47706 Irradiation capsule design capable of continuously moni- 
toring the creepdown of Zircaloy fuel cladding. Thoms, K.R. (Oak 
Ridge National Lab., TN); van der Kaa, T.; Dodd, C.V.; Hobson, 
D.O. Trans. Am. Nucl. Soc.; 28: 188-190(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47707 Film region flow boiling dynamics. Peterson, W.C. (North 
Carolina State Univ., Raleigh); Zaalouk, M.G. Trans. Am. Nucl. Soc.; 
28: 544-545(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47708 Safety features in steam generator stress analysis for some 
accidents. Pop, M.G.M.; Manea, D.; Ursu, E. (Energy Research and 
Modernizing Inst., Bucharest). Trans. Am. Nucl. Soc.; 28: 600- 
601(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47709 Adequacy of radiation sources for qualification of Class 1E 
IRT 


reactor components. Lurie, N.A. Corp., San Diego, CA); 
tn J.A.; Bonzon, L.L. Trans. Am. Nucl. Soc.; 28: 637-638(Jun 
1978). 
oe From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47710 Digital pathway options for radiation monitoring. Kry- 
geris, A.J. Trans. Am. Nucl. Soc.; 28: 638-639(Jun 1978). 





4726 ENERGY RESEARCH ABSTRACTS 


From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 


See CONF-780622—. 


47711 Signal processing by distributed microcomputer data mod- 
ules. Griesacker, C.H.; Eichenlaub, D.P. (Westinghouse Electric 
Corp., Hunt Valley, MD). Trans. Am. Nucl. Soc.; 28: 639-641(Jun 
1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978) 
See CONF-780622—. 


47712 Application of experience in petrochemical industry to 
development of radiation monitoring systems. Union, D.C.; Conwell, 
R.L. (General Atomic Co., San Diego, CA). Trans. Am. Nucl. Soc.; 
28: 641(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47713 Nuclear reactor core refueling method. Anderson, P.M. 
(to General Atomic Co.). US Patent 4,086,133. 25 Apr 1978. Filed 
date 7 Sep 1976. 8p. 

A method for refueling a nuclear reactor core inside a pres- 
sure vessel is described. The method is used with a core which has at 
least one region comprised of a plurality of layers, each layer being 
comprised of a plurality of individual fuel elements with the corre- 
sponding fuel elements in respective layers forming columns extend- 
ing transversely of the layers. Unspent fuel elements are first re- 
moved from the pressure vessel to expose at least one but not all of 
the spent fuel elements. The exposed spent fuel elements are then 
removed and the unspent elements are shuffled within the reactor 
core without being removed therefrom to expose additional spent 
fuel elements. These are removed and the shuffling process is repeat- 
ed until all of the spent fuel elements have been removed. The 
initially removed unspent elements are then returned to the pressure 
vessel and placed in the core. New unspent fuel elements are then 
placed in the pressure vessel to complete the core. 


47714 Combined fuel assembly and thimble plug gripper for a 
nuclear reactor. Meuschke, R.E.; Satterlee, A.E. (to Westinghouse 
Electric Corp.). US Patent 4,086,132. 25 Apr 1978. Filed date 13 
May 1976. 18p. 

A combined fuel assembly and thimble plug gripper for 
raising and lowering a fuel assembly into a nuclear reactor core, and 
for lifting and lowering a thimble plug assembly into the fuel 
assembly is described. It includes a vertically movable mast housing 
a mechanism which causes pivotally mounted fingers on the bottom 
of the mast to be moved into and out of latching engagement with 
the nozzle of a fuel assembly when the mast is resting on the 
assembly. The mast includes a second mechanism which supports 
second fingers pivotally mounted thereon and actuable by a third 
mechanism into and out of engagement with a thimble plug assembly 
supporting plugs adapted to be inserted in control rod guide thimbles 
in the fuel assembly. The second mechanism further includes an 
arrangement for lowering or raising the plug assembly respectively 
into or out of the guide thimbles in the fuel assembly. The apparatus 
includes control and interlock systems which preclude operation of 
the mechanisms under certain prescribed conditions. 


47715 Finite element analysis of inelastic structural behaviour. 
Argyris, J.H.; Pister, K.S.; Szimmat, J.; Vaz, L.E.; Willam, K.J. 
(Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Statik und Dyna- 
mik der Luft- und Raumfahrtkonstruktionen). Nucl. Eng. Des.; 46: 
No. 1, 235-262(Mar 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

The paper examines computational aspects of the numerical 
solution of dissipation and diffusion problems which describe inelas- 
tic mechanical processes and transport mechanisms of transient 
environments. Both phenomena are rate processes which lead in 
ape to a system of coupled first order differential equations after 
inite element idealization of the spatial dependence. 


47716 Numerical implementation of a transverse-isotropic inelas- 
tic, work-hardening constitutive model. Baladi, G.Y. (US Army Engi- 
neer Waterways Experiment Station, Vicksburg, Mississippi, USA). 
Nucl. Eng. Des.; 46: No. 1, 263-272(Mar 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

The numerical implementation of a transverse-isotropic in- 
elastic, work-hardening plastic constitutive model is documented. A 
brief review of the model is presented first to facilitate the under- 
standing of its numerical implementation. This model is formulated 
in terms of ‘pseudo’ stress invariants, so that the incremental stress- 
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strain relationship can be readily incorporated into existing finite- 
difference or infinite-element computer codes. The anisotropic 
model reduces to its isotropic counterpart without any changes in 
the mathematical formulation or in the numerical implementation 
(algorithm) of the model. A typical example of the model and its 
behavior in uniaxial strain and triaxial compression is presented. 


47717 Heavy-section steel technology program: intermediate- 
scale pressure vessel tests. Bryan, R.H.; Merkle, J.G.; Smith, G.C.; 
Whitman, G.D. (Oak Ridge National Lab., Tenn. (USA)). Nucl. 
Eng. Des.; 46: No. 1, 47-63(Mar 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

Eight flawed 990-mm-OD, 152-mm-thick vessels of ASTM 
A508 class 2 forging steel or A533, grade B, class 1 steel plate have 
been pressurized hydraulically to burst or rupture. The rupture test 
of one vessel (V-7) was repeated pneumatically to study the effects 
of the sustained load thus attainable. Test temperatures ranged from 
0 to 91°C so that transitional to upper shelf fracture toughness 
behavior was observed. Pretest predictions of failure pressures were 
based on tensile and toughness properties determined from Charpy- 
size to 102-mm-thick specimens representative of the test vessels. 
Linear elastic fracture mechanics based on strain and plastic instabil- 
ity analyses were generally adequate for determining the failure 
pressures, which ranged from 2.15 to 3.28 times design pressure. 


47718 Analysis of reinforced concrete containment vessels con- 
sidering concrete cracking. Buchert, K.P.; Ballard, T.A. (Bechtel 
Power Corporation, Gaithersberg, Maryland, USA). Nucl. Eng. 
Des.; 46: No. 1, 101-107(Mar 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

Cracking of concrete influences the stress analysis of concrete 
containment vessels. If cracking is ignored, the resulting shell analy- 
sis can be unconservative in some cases and extremely conservative 
in others. A cracked concrete shell is a structurally orthotropic one. 
That is, it does not have the same properties in membrane action and 
bending action. Closed form equations are presented for cracked 
concrete shells using the split rigidity concept. The equations cover 
symmetrically loaded cylindrical shells, effects of concentrated 
forces and moments on spherical shells, and effects of openings and 
concentrated forces and moments on cylindrical shells. In addition, 
methods are discussed that can be applied to cracked concrete shells 
by using finite element techniques. 


47719 Advanced applications of boundary-integral equation meth- 
ods. Cruse, T.A.; Wilson, R.B. (Pratt and Whitney Aircraft, East 
Hartford, Conn. (USA)). Nucl. Eng. Des.; 46: No. 1, 223-234(Mar 
1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

Numerical analysis has become the basic tool for both design 
and research problems in solid mechanics. The need for accuracy 
and detail, plus the availablity of the high speed computer has led to 
the development of many new modeling methods ranging from 
general purpose structural analysis finite element programs to special 
purpose research programs. The boundary-integral equation (BIE) 
method is based on classical mathematical techniques but is finding 
new life as a basic stress analysis tool for engineering applications. 
The paper summarizes some advanced elastic applications of fracture 
mechanics and three-dimensional stress analysis, while referencing 
some of the much broader developmental effort. Future emphasis is 
needed to exploit the BIE method in conjunction with other tech- 
niques such as the finite element method through the creation of 
hybrid stress analysis methods. 


47720 Design and analysis of multicavity prestressed concrete 
reactor vessels. Goodpasture, D.W.; Burdette, E.G. (Tennessee 
Univ., Knoxville (USA)); Callahan, J.P. (Oak Ridge National Lab., 
Tenn. (USA)). Nucl. Eng. Des.; 46: No. 1, 81-100(Mar 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

A critical state-of-the-art review of multicavity prestressed 
concrete reactor vessel (PCRV) design and analysis practice is 
presented. Included are discussions of basic design concepts, the 
behavior of liners and penetrations, and the various tests required 
and/or employed to demonstrate acceptance of new vessel geome- 
tries and innovations. Brief reviews are given of the influences of 
design codes such as ACI/ASME Section III, Division 2, and 
BS4975; analysis methods including elastic, inelastic, and time-de- 
pendent techniques; the constitutive equations that are essential to 
the satisfactory use of these techniques; and semi-empirical methods 
for calculating ultimate strengths of multicavity vessels. 


47721 Constitutive relations for non-elastic deformation. Hart, 
E.W. (Cornell Univ., Ithaca, N.Y. (USA). Dept. of Materials Sci- 
Ae Engineering). Nucl. Eng. Des.; 46: No. 1, 179-185(Mar 
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From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

A new class of constitutive equations is described for non- 
elastic deformation of metals. The relations are embodied in a model 
that has had considerable experimental investigation. The model 
employs two deformation state variables of which one is a scalar 
hardness variable and the other is a stored inelastic strain. The 
description is entirely in terms of real time strain rates. The model 
and its experimental background is discussed. The relationship to 
mechanical calculations and a possible extension to radiation envi- 
ronment is also considered. 


47722 Reduced and selective integration techniques in the finite 
element analysis of plates. Hughes, T.J.R.; Cohen, M.; Haroun, M. 
(California Inst. of Tech., Pasadena (USA). Div. of Engineering and 
Applied Science). Nucl. Eng. Des.; 46: No. 1, 203-222(Mar 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

Efforts to develop effective plate bending finite elements by 
reduced integration techniques are described. The basis for the 
development is a ‘thick’ plate theory in which transverse shear 
strains are accounted for. The variables in the theory are all kinemat- 
ic, namely, displacements and independent rotations. As only C° 
continuity is required, isoparametric elements may be employed, 
which result in several advantages over thin plate elements. It is 
shown that the avoidance of shear ‘locking’ may be facilitated by 
reduced integration techniques. Both uniform and selective schemes 
are considered. Conditions under which selective schemes are invar- 
iant are identified, and they are found to have an advantage over 
uniform schemes in the present situation. It is pointed out that the 
present elements are not subject to the difficulties encountered by 
thin plate theory elements, concerning boundary conditions. For 
example, the polygonal approximation of curved, simply supported 
edges is convergent. Other topics discussed are the equivalence with 
mixed methods, rank deficiency, convergence criteria and useful 
mass ‘lumping’ schemes for dynamics. Numerical results for several 
thin plate problems indicate the high degree of accuracy attainable 
by the present elements. 


47723 Spare-parts evaluation for utilities: why and how. Hefter, 
G.L. (Stone and Webster Eng Corp). Power (N.Y.); 122: No. 3, 33- 
38(Mar 1978). 

An effective, economical spare-parts program relies on pains- 
taking evaluation of plant equipment. Personnel performing such 
evaluations must be familiar with equipment operations and mainte- 
nance, and must have such information as the anticipated use, 
historical reliability, technical specifications, and quality level of 
each item of equipment. This article describes an evaluation process 
for establishing an initial spare-parts inventory at a nuclear plant 
under construction. The same general process may be applied to new 
fossil-plant construction, or to already-operating units of either type. 
It is found that about 27% of the cost of a vendor-recommended 
inventory will be associated with parts that are either unnecessary or 
redundant. On the other hand, vendor recommendations typically 
ignore approximately 25% of plant equipment. 


47724 Use of probability with linear elastic fracture mechanics in 
studying brittle fracture in pressure vessels. Jouris, G.M.; Shaffer, 
D.H. (Westinghouse Research Labs., Pittsburgh, Pa. (USA)). Jnt. J. 
Pressure Vessels Piping; 6: No. 1, 3-21(Jan 1978). 

One phase is considered in the development of statistical 
methodology for a fracture mechanics analysis of the failure of 
nuclear steam supply system components, in particular that of brittle 
fracture in the beltline region of the pressure vessel resulting from 
various transients. It introduces a probability structure into the 
deterministic linear elastic fracture mechanics calculations. The re- 
sulting estimates of probability of brittle fracture reflect not only 
variation due to heterogeneity of vessel material but also uncertain- 
ties in the effect of embrittlement of the vessel steel due to neutron 
irradiation. Using importance sampling in conjunction with Monte 
Carlo simulation it was estimated that, for the operational transients 
considered, the probability of brittle fracture conditional on the 
presence of an Appendix G (ASME Code.Sn13) flaw is less than 2 x 
10sup(-10). 


47725 Minimum weight designs for reinforcement of spherical 
pressure vessels with flush radial nozzles. Yeo, K.T. (Foster Wheeler 
Ltd., Reading (UK)); Robinson, M. (Manchester Univ. (UK)). Int. J. 
Pressure Vessels Piping; 6: No. 1, 53-83(Jan 1978). 

A cylinder-sphere pressure vessel, reinforced in the sphere by 
a section of constant thickness, has been analysed from the point of 
view of minimum weight. The reinforcement is allowed to be offset 
from the main sphere and the design has to be such that the test 
pressure of the vessel equals the limit pressure. It is shown that in 
most circumstances an economy of weight may be obtained by 
making the reinforcement thicker, but less extensive, than suggested 
in a previous proposal. Further benefit can be obtained by offsetting 
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the reinforcement radially outwards so that the inside surfaces of 
main sphere and reinforcement are flush. 


47726 Underclad cracking in nuclear vessel steels--1. occurrence 
and mechanism of cracking. Dolby, R.E.; Saunders, G.G. (Weld Inst, 
Metall Lab, Engl). Met. Constr.; 9: No. 12, 562-566(Dec 1977). 

Current knowledge on the problem of underclad reheat 
cracking in thick walled nuclear vessels has been reviewed following 
a study of published and unpublished reports and discussions with 
experts in Europe, Scandinavia and the U.S. The steels considered in 
the review include SA533 Grade B Class 1, SA508 Class 2, SA508 
Class 3 and 22NiMoCr37. 


47727 Centrifugal pumps in nuclear auxiliary systems. Centrifu- 
gal pumps with shaft seals most often used - canned motor pumps 
combines pump and casing. VDJ (Ver. Dtsch. Ing.) Nachr.; 31: No. 40, 
12-15(Oct 1977). (In German). 

Uses, function, and cost of centrifugal pumps as auxiliary 
pumps in the primary and secondary circuits of different reactor 
types are described in detail. 


47728 20 years of power station master training. Schwarz, O. 
(VGB Technische Vereinigung der Grosskraftwerksbetreiber e.V., 
Essen (Germany, F.R.); Kraftwerksschule e.V., Essen (Germany, 
F.R.)). VGB Kraftwerkstech.; 57: No. 9, 620-624(Sep 1977). (In 
German). 

In the early fifties, the VGB working group ‘Power station 
master training’ elaborated plans for systematic and uniform training 
of power station operating personnel. In 1957, the first power station 
master course was held. In the meantime, 1,720 power station 
masters are in possession of a master’s certificate of a chamber of 
commerce and trade. Furthermore, 53 power station masters have 
recently obtained in courses of the ‘'Kraftwerksschule e.V.’ the 
know-how which enables them to also carry out their duty as a 
master in nuclear power stations. 


47729 Heavy gauge plates for nuclear application. Cheviet, A.; 
Roux, J.H. (Marrel Freres, Fr). Mater. Tech.; No. 9-10, 543-560(Sep- 
Oct 1977). (In French and English). 

A detailed account is given of the use of ultrasonics to check 
the cleanliness of heavy gauge plates weighing from 10 to 80 tons, 
with an average of 35 tons. In this case increased measurement 
accuracy was achieved by a German method involving increased 
amplification so that the height of the back-wall echo is over 10 
times greater than the height of the screen on the apparatus. Also 
discussed is the characterization of the extreme points of segregation 
in the finished product and the development of production tech- 
niques to ensure homogeneity of solidified ingots. 


47730 Incidence of specific nuclear phenomena on the choice of 
metallic materials. Weisz, M. (CEN, Saclay, Fr). Rev. Gen. Nucl.; 
No. 4, 283-291(Jul-Aug 1977). (In French with English abstract). 

Irradiation effects by high energy neutrons must be accounted 
for in the selection of metals and alluys that are to be used in the 
core structure of nuclear reactors. The author discusses the basic 
phenomena and traces the effect over a wide temperature range. 
Irradiation effects at low temperature are small; the main factors (i.e. 
neutron dose and irradiation temperature) are well known. Medium 
temperature irradiation effects include allotropic modification, creep, 
swelling, and anisotropic metal growth. These irradiation induced 
structural changes have the most important technological conse- 
quences. At high temperature, ductility is strongly decreased by the 
production of rare gases by nuclear reactions. 


47731 Welding new steels for power engineering. Pilous, V. 
(Skoda, Plzen (Czechoslovakia)). Zvaranie; 26: No. 6, 161-167(Jun 
1977). (In Czech). 

An analysis of the conventional steam turbine components 
and of the components of saturated steam turbines for nuclear power 
shows that in operation, welded structural parts are exposed to 
temperatures of up to 400 degC and to temperatures reaching the 
inlet steam temperature, i.e., 350 and 565 degC depending on the 
steam turbine type. For steels operating up to a temperature of 400 
degC, a detailed analysis was carried out of steels CSN 11483, 13320, 
15222, 15422, 15216, and 15218. The pre-heat temperature and the 
highest hardness in the overheated zone during the basic structure 
formation was calculated using a new method of weldability assess- 
ment and crackability parameter calculation. The analysis of cracka- 
bility parameters and the calculation of the highest hardness 
achieved in the overheated zone of the basic material show that 
steels CSN 11455, 15218 and 15216 may be welded without pre- 
heating in the tested thickness of 20 mm. Although steels CSN 11483 
and 15222 are within the limits of the specifications, they may only 
be welded at a limited thermal input, which affects the resulting 
structure in the temperature-affected zones of a welded joint. Steels 
CSN 13220 and 15422 should be pre-heated for welding. The results 
for weldable steels operating in the creep region show that the level 
of the creep properties of low-alloyed refractory steels and welding 
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metals depends on the amount, size, morphology, stability and 
method of separation of the basic carbidic phase. Observing the 
prescribed methods of heat treatment and of welding with intermedi- 
ate cooling and subsequent heat treatment, refractoriness and relax- 
ation resistance tests were assessed of welding metals and of welded 
joints of the studied steels CSN 415335 and GS 17CrMoV%5S.11. 


47732 Magnetostrictive device for high-temperature sound and 
vibration measurement in nuclear power stations. Hans, R.; Podgorski, 
J. (INTERATOM, Int Atomreact, Bensberg, Ger). Siemens Rev.; 44: 
No. 4, 171-175(Apr 1977). 

High-temperature sound and vibration measurements are 
made on fast nuclear reactors cooled by liquid metal, gas or water. 
The same applies to turbines, to testing stations and to production 
plants in the chemical industry. The authors give typical applications 
for the measuring device and describe the method employed, the 
design and mode of operation of the sensors, and the electronics. 
Technical data are also given. | ref. 


47733 Investigation on feed and waste water treatment in thermal 
and nuclear power plants, (2). Feed and waste water treatment with 
electromagnetic filter. Nakamura, M.; Yamashita, H.; Aida, N. 
(Kyushu Electric Power Co., Inc., Fukuoka (Japan)); Nagao, T.; 
Saito, T. Kenkyu Kiho; 47: 41-62(Mar 1977). (In Japanese). 

The corrosion products of iron in highly purified water take 
several forms. Of these, the compounds showing ferromagnetism are 
yy Fe2Os; and Fes0,. The considerable part of iron compounds in 
system water is expected to be FesQ,, because steam power plants 
are operated at high temperature and high pressure. Practical appli- 
cation test has been performed by installing a pilot electromagnetic 
filter in Genkai Nuclear Power Station for the purpose of iron 
removal from secondary system water in the PWR nuclear power 
plant. The filter has the capacity of 0.5 to 2.4 m*/h, and the 
dimensions of 50 I.D. x 1,800 H. Design pressure and temperature 
are 20 kgf/cm? and 200 deg. C, respectively. The test has been 
carried out on condensed water, moisture separator drain, high 
pressure feed heater drain and steam generator blow-down water. 
The iron removal in condensed water is 55 to 60 % in steady 
operation (10 ppb or less at the filter outlet). Main filtered compound 
is FesO,. In moisture separator drain, initial removal rate was as high 
as 90% or more. But when filtered amount reached about 1.5 g, it 
reduced to 80%, and then decreased as water passed. The average 
removal rate for steam generator blowdown water is 77% and 60%, 
respectively, at the plant start up and in steady operation. Copper 
and nickel were also removed more than 50%. Therefore the filter is 
most effective to iron removal in steam generator blowdown water. 


47734 Device with a first and a second tube bundle, especially for 
steam generators. Lockett, G.E. (to General Atomic Co.). 
German(FRG) Patent 2,632,903/A/. 10 Feb 1977. 15p. (In German). 

The invention is to reduce the loads occuring as a conse- 
quence of different thermal stresses in steam generators with tube 
bundles, as they are used especially in nuclear power plants. It refers 
particularly to the supporting facilities and lever connections be- 
tween the casings enclosing the tube bundles. A detailed description 
illustrates the proposal. 


47735 Nuclear reactor. Schabert, H.P.; Drossel, R. (to 
Kraftwerk Union A.G.). German(FRG) Patent 2,531,168/A/. 13 Jan 
1977. 11p. (In German). 

An improvement of the support of a main steam pipe or 
feedwater pipe for a nuclear reactor is proposed which is submitted 
to thermal stress and thermal expansion due to its situation in the 
annulus between the containment and the secondary shield. A spe- 
cial support is proposed. 


47736 Non-destructive testing of a NPP’s metallic equipment 
during operation. Brodskii, B.R.; Monina, E.F. At. Energ. (USSR); 
42: No. 1, 34-40(Jan 1977). (In Russian). 

Some nondestructive testing methods and facilities currently 
used in the USSR and overseas to remotely control the quality of a 
NPPs metallic equipment during operation are reviewed. The ultra- 
sonic and y scanning devices designed to verify the integrity of 
nuclear reactor pressure vessels and piping weldments are consid- 
ered. The acoustic emission techniques, ultrasonic holography and 
routine ultrasonic fault detection are acknowledged the most promis- 
ing and safe when applied to reactor vessels. On the other hand, the 
radiographic methods are pointed out not to quarantee the identifica- 
tion of a flaw. There is also a description of a container designed to 
maintain and repair a nuclear reactor in the highly radioactive 
environment. The increased interest of foreign firms towards acous- 
tic emission techniques is stressed. 


47737 Extended rules of the 1974 ASME Section XI Code, 
‘Inservice inspection of nuclear power plant components’. Chockie, 
L.J. (General Electric Co., San Jose, Calif. (USA)); Bush, S.H.; 
Maccary, R.R. pp 91-99 of Periodic inspection of pressurized com- 
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ponents. London; Mechanical Engineering Publications for The 
Institution of Mechanical Engineers (1977). 

From 3. conference on periodic inspection of pressurized 
components; London, UK (20 Sep 1976). 

The past two years have been a period of limited expansion 
and extensive refinement of detail in the American Society of 
Mechanical Engineers’ (ASME) Section XI Code, ‘Rules for Inser- 
vice inspection of Nuclear Power Plant Components’. The principal 
change has been the release of Division 2 - ‘Rules for Inspection and 
Testing of Components of Gas-Cooled Plants’. Division 2 follows 
the general outline of Division 1, Light Water Reactor Power Plants 
insofar as general coverage and procedures are concerned. Several 
changes have been made that substantially modify the earlier editions 
of the Code. For example, the option of alternate levels of inspection 
is now offered. The utility may select the option of a higher level of 
inspection early in life decreasing to lower levels, in recognition of 
construction related problems, or select the original option of a 
uniform level of inspection during each period. Other changes 
include an enhanced level of inspection of the reactor pressure 
vessel, modifications in ultrasonic testing calibration methods, an 
expansion of flaw characterization, modifications in examinations of 
pumps and valves, and the addition of requirements for the inspec- 
tion of steam generators. In recognition of potential problems in two 
areas, weld repair and flaw evaluation, the existing weld repair 
procedures are being validated through experimental programs. 
With regard to flaw evaluation a compendium of ‘typical’ calcula- 
tions is in preparation to be released as a booklet complementing 
Appendix A in the hope the examples will assist users in checking 
such calculations when they become necessary. 


47738 Review of online leak detection methods for reactor sys- 
tems. Dau, G.J. (Electric Power Research Inst., Palo Alto, Calif. 
(USA)). pp 67-73 of Periodic inspection of pressurized components. 
London; Mechanical Engineering Publications for The Institution of 
Mechanical Engineers (1977). 

From 3. conference on periodic inspection of pressurized 
components; London, UK (20 Sep 1976). 

A review of methods for on-line leak monitoring indicates 
that acoustic emission has significant potential for light water reactor 
systems. Experimental results show that it is about 100 times more 
sensitive than methods used now. An analytical expression is given 
that indicates the acoustic energy generated is proportional to leak 
size. 


47739 Recent developments in ASME code rules for ultrasonic 
examination of welds in nuclear power plant components. Hedden, 
O.F. (Combustion Engineering, Inc., Windsor, Conn. (USA)). pp 85- 
90 of Periodic inspection of pressurized components. London; Me- 
chanical Engineering Publications for The Institution of Mechanical 
Engineers (1977). 

From 3. conference on periodic inspection of pressurized 
components; London, UK (20 Sep 1976). 

Since publication of Appendix I of Section XI of the ASME 
Boiler and Pressure Vessel Code in June 1973, the Code require- 
ments for inservice inspection have incorporated a number of revi- 
sions. The rules of Appendix I, for ultrasonic examination of vessel 
welds, have been refined, simplifying application of the rules without 
sacrificing stringency. In addition, rules for ultrasonic examination of 
welds in ferritic piping, Appendix III, have been prepared. Provi- 
sions for non-mandatory application of these rules to welds in 
austenitic piping are included; however, the Task Group hesitated to 
include the austenitic welds because of the well-documented anoma- 
lies experienced in their examinations, both because of geometric 
conditions commonly found in a pipe in the vicinity of a weld, and 
because of changes sometimes encountered in ultrasonic response 
due to variations in the metallurgical structure of both the base 
material and weld. With the recent increase in experience in repeated 
inservice inspections in a number of nuclear power plants, the 
background for preparing Code ultrasonic examination rules is be- 
coming increasingly firm. In addition to this, it has been possible to 
obtain objective evaluations of the rules. Industry organizations 
(PVRC and EPRI) are conducting evaluations of examinations of 
specimens containing ‘real'weld flaws. Examinations of specific 
specimens have been conducted under field conditions by a series of 
teams from the various manufacturing and service firms; a series of 
tests is then concluded with sectioning of the specimens to verify the 
precise nature of the reflectors. In such ways the Code committees 
continue to seek, not rules that are completely generalized, nor rules 
that require state-of-the-art achievement, but rules that are meaning- 
ful in relation to the size and nature of flaws that are detrimental to 
the safety of the structure being examined. 


47740 Shrinkage voids in reactor vessel plate materials. Katz, 
L.R.; Caplan, J.S. (Westinghouse Electric Co » Pittsburgh, Pa. 
(USA). PWR Systems Div.). pp 101-106 of Periodic inspection of 
pressurized components. London; Mechanical Engineering Publica- 
tions for The Institution of Mechanical Engineers (1977). 
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From 3. conference on periodic inspection of pressurized 
components; London, UK (20 Sep 1976). 

Ultrasonic indications revealed during routine examination of 
thick plates to be used for a nuclear reactor vessel were found to be 
the result of a void condition in the plates. A testing program was 
undertaken to determine the nature of the void condition and its 
effect on the code acceptability and structural integrity of the vessel. 
The indications were ultimately characterized as the result of shrink- 
age voids which occurred during the solidification of the steel in the 
ingot. Although the shrinkage void condition has no adverse effect 
on the structural integrity of the vessel, the impact of future ASME 
Section XI acceptability of the vessel dictated the need for repairs to 
remove the voids. 


47741 Detection of stress corrosion in stainless steel piping by 
acoustic emission. Stahlkopf, K.E. (Electric Power Research Inst., 
Palo Alto, Calif. (USA)); Hutton, P.H.; Zebroski, E.L. pp 75-83 of 
Periodic inspection of pressurized components. London; Mechanical 
Engineering Publications for The Institution of Mechanical Engi- 
neers (1977). 

From 3. conference on periodic inspection of pressurized 
components; London, UK (20 Sep 1976). 

The objective of this investigation was to determine if inter- 
granular stress corrosion cracking (IGSCC) of the type experienced 
with stainless steel LWR piping could be detected by acoustic 
emission (AE). A favorable initial result was obtained under labora- 
tory conditions, but further work is required before such techniques 
may be considered for field application. Test arrangement consisted 
of four pipe sections prepared by welding together several heats of 
48 in. long section of 4 in. Schedule 80, Type 304 stainless steel pipe. 
The tests were performed in a refreshed loop of high purity water at 
289°C (550°F) with an externally applied bending moment. AE data 
were collected using a simplified prototype monitor instrument 
developed for the U.S. Federal Highway Administration. The instru- 
ment is capable for long term continuous monitoring and rapid data 
retrieval through the use of a unique digital data storage technique. 
Prior to the pipe testing, specialized ultrasonic examination showed 
no indication of pipe cracking. Results showed distinct AE response 
throughout the progress of IGSCC from initiation to pipe wall 
penetration. In the course of th 23-day test period, a sustained 
increase in ambient AE occurred on the fourth day apparently 
indicating initiation or acceleration of the IGSCC. On the 14th day, 
intermittent high AE periods began to appear indicating more exten- 
sive crack increments. Ambient AE increased by a factor of about 10 
six hours before pipe penetration. Post-test aati examina- 
tion confirmed the failure was caused by IGSC 


47742 Some current engineering topics in nuclear power plant 
components. Amana, M. (Ishikawajima-Harima Heavy Industries Co. 
Ltd., Yokohama (Japan). Yokohama No.2 Works). pp 755-763 of 
Fracture mechanics and technology. Vol. 2. Sih, G.C.; Chow, C.L. 
(eds.). Alphen aan den Rijn, Netherlands; Sijthoff (1977). 

From Conference on fracture mechanics and technology; 
Hong Kong, China (21 Mar 1977). 

An analysis based on the principle of fracture mechanics, is 
presented for several engineering problems occuring in nuclear 
power plant components. The specific problems covered are: under- 
clad cracking; stress corrosion cracking; cracks in HAZ of nozzle 
weld; feedwater nozzle corner crack; shift of transition temperature 
due to neutron irradiation; LWR local-ECC thermal shock experi- 
ment; and design and material selection of RPV in terms of fracture 
mechanics. 


47743 Improvement of dimensional interrelations of flow-through 
parts of low-pressure cylinders of high-capacity steam turbines. 
Ivanov, V.V.; Livshits, V.S. (Khar’kov Turbogenerator Plant im. 
S.M. Kirov, Ukr SSR). Energomashinostroenie; No. 10, 29-33(1977). 
(In Russian). 

A method of probabilistic calculations of interrelated dimen- 
sional chains in the low-pressure cylinder casings of steam turbines 
making use of compensators is described. This method utilizes statis- 
tical characteristics of scattering. It enables one to determine optimal 
precision requirements with regard to parts of the flow-through 
section of the low-pressure cylinder starting from preset values of 
axial clearances. It helps to reduce the amount of machining and 
adjustment work. 


47744 Dual-cycle power plant with internal and external heating 
of a gas turbine circuit. Strach, L. German(FRG) Patent 2,513,702/ 
A/. 7 Oct 1976. 3p. (In German). 

The present proposal, after a preceding invention by the same 
inventor, aims at making possible the increased use of gas turbines in 
nuclear and coal-fired power plants. This is to be achieved by 
bringing the temperature of the combustion easily from a maximum 
of 900°C, as may be supplied, €-g., by the cooling media of nuclear 
reactors, up to the 1,700 to 2,000°C required as inlet temperature for 
gas turbines, with the aid of a fossil-fired recuperator. In fossil and 
nuclear power plants, gas turbines will more and more substitute 
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steam turbines which affect the environment because of their high 
waste-heat losses. In coal power plants, only that part of the coal 
will be gasified whose resulting gas causes internal combustion 
within the furnace, while the remaining part of the coal is used for 
external combustion in a tubular heater. In a nuclear power plant, 
undisturbed maximum generation of electric power is to be achieved, 
even at reactor outages and shutdown periods for refuelling and 
maintenance, by almost inertia-free increase of the fossil fuel supply 
to the furnace (provided an extension of the latter for the capacity of 
heating the combustion air from room temperature up to 1,700 to 
2,000°C). The hazard of ruptures in the primary heat exchanging 
system is very low, because it is operated with a relative pressure of 
nearly zero between reactor coolant and gas turbine circuit. 


47745 Computation of pressure losses during the flow of a two- 
phase stream in channels of complex shape. Borishanskii, V.M.; An- 
dreyevskii, A.A.; Bikov, G.S. Voprosy Atomnoy Nauki I Tekhniki, 
Seriya Reactorostroyeniye; 1: No. 12, 46-53(1976). (In Russian). 

The authors examine the motion of one-phase and two-phase 
streams in channels of complex shape. They obtain dependences for 
computing pressure losses in bundles of parallel rods and on spacing 
lattices, which take into account the influence of the relative pitch 
and character of installing the rods in the shell. The experimental 
data are presented in the pressure range of 10-160 bar, mass stream 
velocities of 500-3600 kg/(m?. sec) and steam contents from 0 to 1. 


FUEL ELEMENTS 
REFER ALSO TO CITATION(S) 48325, 48378 


47746 (KFK—2512) Measurements of the velocity, turbulence 
and wall shear stress distributions in a corner channel of a rod bundle. 
Rehme, K. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Inst. fuer Neutronenphysik und Reaktortechnik; Kernforschungszen- 
trum Karlsruhe (Germany, F.R.). Projekt Schneller Brueter). Oct 
oy 98p. (In German). Dep. NTIS (US Sales Only), PC A05/MF 
AOl. 

An experimental investigation was performed to establish 
reliable information in the transport properties of turbulent flow 
through subchannels of rod bundles. Detailed data were measured of 
the distributions of the time-mean velocity, the turbulence intensities 
and, thus, the kinetic energy of turbulence, of the shear stresses in 
the directions normal and parallel to the walls, and of the wall shear 
stresses for a corner subchannel of a rod bundle of four parallel rods. 
The pitch-to-diameter ratio of the rods equal to the wall-to-diameter 
ratio was 1.07, the Reynolds number of this investigation was Re = 
5.97 x 10%. On the basis of the data measured the eddy viscosities 
normal and parallel to the walls were calculated. The eddy viscos- 
ities observed showed a considerable deviation from the assumptions 
in the codes. The experimental results were compared with.predic- 
tions by the VELASCO-code. 


47747 Power-ramped Zircaloy/UOz2 fuel-pellet design and clad- 
ding strains, Carter, T.J. (Atomic Energy of Canada, Ltd., Chalk 
River, Ont.). Trans. Am. Nucl. Soc.; 28: 207-208(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47748 Pellet/cladding interaction—evaluation of lubrication by 
graphite. Wood, J.C.; Surette, B.A. (Atomic Energy of Canada, Ltd., 
Chalk River, Ont.). Trans. Am. Nucl. Soc.; 28: 208-209Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47749 Fuel column stability in irradiated mixed-oxide fuel. 
Melde, G.F.; Weber, J.W.; Dutt, D.S. (Westinghouse Hanford Co., 
Richland, WA). Trans. Am. Nucl. Soc.; 28: 209-210(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47750 Equation-of-state of xenon at high temperatures and pres- 
sures. Schwarzblat, M. (Instituto deInvestigaciones Electricas, Cuer- 
navaca, Mexico). Trans. Am. Nucl. Soc.; 28: 213-214(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 
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47751 Grain growth in nuclear fuels containing fission gas. 
Baldewicz, W.L.; Wazzan, A.R.; Okrent, D. (Univ. of California, 
Los Angeles). Trans. Am. Nucl. Soc.; 28: 232-233(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978 


” See CONF-780622—. 


47752 Incorporation of isotopic weighting factors for improved 
gas-tagging analytical procedures. Gross, K.C.; So, B.Y.C. (Argonne 
National Lab., IL). Trans. Am. Nucl. Soc.; 28: 534(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47753 Porosity correction to thermal conductivity based on ana- 
lytical temperature solutions. Peddicord, K.L.; Cunningham, M.E.; 
Tripathi, A. (Oregon State Univ., Corvallis). Trans. Am. Nucl. Soc.; 
28: 548-549(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


47754 CYGRO-4 fuel rod analysis computer program. Newman, 
J.B.; Giovengo, J.F.; Comden, L.P. (Westinghouse Electric Corp., 
West Mifflin, Pa. (USA)). Nucl. Eng. Des.; 46: No. 1, 1-15(Mar 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

Deformations of fuel elements depend on time, temperature, 
fission rate, neutron flux, total fuel fissioning, total neutron dose, and 
the loads applied to the element by the supports, by the coolant and 
by interactions between fuel and cladding. The complexity of the 
dependence is so great that efficient computerized analyses are 
required for evaluation of fuel rod designs. CYGRO-4 is a produc- 
tion finite element computer program for the analysis of axisymme- 
tric deformations of the cross section of a fuel rod. Its features make 
it an accurate and efficient tool. 


CONTROL SYSTEMS 


47755 (Juel— 1446) Design of a concept for the control of power 
distribution and of xenon oscillations for HTR-K 3000 and PNP 3000 
reactors. Lauer, A. (Kernforschungsanlage Juelich G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Reaktorentwicklung). May 1977. 17p. (In 
German). Dep. NTIS (US Sales Only), PC A03/MF AOI. 

The fundamentals of power distribution control for HTR-K, 
PNP 3000 and for similar, large pebble-bed reactors are compiled 
and a first concept for it is proposed. 


47756 (KFK-PDV—93) ALSAN: a system for disturbance anal- 
ysis by process computers. Felkel, L.; Grumbach, R. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Projekt Prozesslenkung 
mit DV-Anlagen). May 1977. 38p. (In German). Dep. NTIS (US 
Sales Only), PC A03/MF AO1. 

The program system ALSAN has been developed to process 
the large number of signals due to a disturbance in a complex 
technical process, to recognize the important (in order to settle the 
disturbance within a minimum amount of time) information, and to 
display it to the operators. By means of the results, clear decisions 
can be made on what counteractions have to be taken. The system 
works in on-line-open-loop mode, and analyses disturbances autono- 
mously as well as in dialog with the operators. 


47757 (NEDO— 10466(Rev.2)) Power generation control com- 
plex design criteria and safety evaluation. Clay, H.R. (General Elec- 
tric Co., San Jose, Calif. (USA). Nuclear Energy Products Div.). 
Mar 1978. 203p. General Electric Co., San Jose, CA. 

The report documents the compliance of General Electric's 
Power Generation Control Complex (PGCC) with the applicable 
safety criteria. A brief description of the PGCC is presented fol- 
lowed by a detailed discussion of the specific safety-related require- 
ments and the corresponding PGCC design compliance. In some 
cases, compliance is demonstrated by an analytical study and in 
others by documentation and tests. A section on plant interfaces has 
been included to facilitate reviews of individual plant safety analysis 
reports. There are three basic Nuclear Steam Supply System con- 
figurations utilizing the PGCC concept—BWR/4, BWR/S5 and 
BWR/6. The report discusses the BWR/6 version of PGCC fol- 
lowed by a separate section (6. 0) on the BWR 4 and 5 differences. 
The specific hardware included in the PGCC scope of supply are 
termination cabinets, floor sections, and interpanel cables. 


47758 Two-phase flow rods for CIRENE reactor control. Gran- 
zini, R. (CISE, Milan); Guarro, S.; Santinelli, A. Trans. Am. Nucl. 
Soc.; 28: 530-531(Jun 1978). 
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From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47759 Snubber assembly for a control rod drive. Matthews, J.C. 
(to Diamond Power Specialty Corp.). US Patent 4,082,610. 4 Apr 
1978. Filed date 16 May 1975. 8p. 

A snubber cartridge assembly is mounted to the nozzle of a 
control rod drive mechanism to insure that the snubber assembly 
will be located within the liquid filled section of a nuclear reactor 
vessel whenever the control rod drive is assembled thereto. The 
snubber assembly includes a piston mounted proximate to the controi 
rod connecting end of the control rod drive leadscrew to allow the 
piston to travel within the liquid filled snubber cartridge and control- 
lably exhaust liquid therefrom during a “scram” condition. The 
snubber cartridge provides three separate areas of increasing resis- 
tance to piston travel to insure a speedy but safe “scram” of the 
control rod into the reactor. 


47760 Control rod for gas-cooled nuclear reactors. Schweiger, F. 
(to Hochtemperatur-Kernkraftwerk GmbH, Gemeinsames Euro- 
paisches Uternehmen). US Patent 4,082,609. 4 Apr 1978. Priority 
date 16 Mar 1971, German, Federal Republic of (F.R. Germany). 6p. 

In a gas cooled pebble bed reactor the poison part of a 
control rod which has upper and lower portions and an interior 
cooling fluid channel is movable into and away from a bed of 
spherical fuel elements; the improvement includes a control rod 
security device which facilitates removal of the fractured control 
rod when the control rod breaks between its end portions. The 
security device includes an oblong member which is located and 
extends within the cooling channel and is slack relative to the 
control rod, a device attached to one end of the oblong member for 
preventing a fall of the oblong member into the lower portion of the 
control rod, and a device attached to the other end of the oblong 
member for preventing portions of the control rod from falling into 
the bed of fuel elements upon a fracture of the control rod between 
its end portions. The oblong member is sufficiently strong so as to 
hold the upper and lower end portions together upon the fracture of 
the control rod, so that its upper and lower end portions then remain 
interconnected through the security device. 


47761 Rodded shutdown system for a nuclear reactor. Golden, 
M.P.; Govi, A.R. (to Dept. of Energy). US Patent 4,076,584. 28 Feb 
1978. Filed date 28 Jan 1976. 16p. 

PAT-APPL-653,175. 

A top mounted nuclear reactor diverse rodded shutdown 
system utilizing gas fed into a pressure bearing bellows region sealed 
at the upper extremity to an armature is described. The armature is 
attached to a neutron absorber assembly by a series of shafts and 
connecting means. The armature is held in an uppermost position by 
an electromagnet assembly or by pressurized gas in a second embodi- 
ment. Deenergizing the electromagnet assembly, or venting the 
pressurized gas, causes the armature to fall by the force of gravity, 
thereby lowering the attached absorber assembly into the reactor 
core. 


47762 Recent findings on measurement and control of the power 
distribution in large pebble-bed reactors. Koch, R.; Lauer, A. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Reaktorentwicklung). pp 46-49 of Reaktortagung, Hannover, 4.4.- 
7.4.1978. Sektion 1: Reaktorauslegung. Eggenstein-Leopoldshafen, 
Germany, F.R.; ZAED (1978). (In German) 

From Reactor congress; Hannover, F.R. Germany (4 Apr 
1978). 

The theoretical and experimental investigations reported here 
were carried out with the aim to prove the feasibility of a ‘flux 
mapping’ in-core instrumentation and to establish a general concept 
for a power distribution control system for flux trimming in the 
pebble-bed cores of the 3,000 MWth class of the HTR-K (steam 
generator) and PNP (nuclear process heat) projects. As a result, a 
detailed concept of a power distribution control system for the 
pebble-bed HTR is presented for the first time. 


47763 Monitoring of power gradients in reactor operation using 
the BLUS code. Sommer, D.; Schwarz, J. (Kernkraftwerk Obrigheim 
G.m.b.H., Obrigheim/Mosbach (Germany, F.R.)). pp 70-73 of Reak- 
tortagung, Hannover, 4.4.-7.4.1978. Sektion 1: Reaktorauslegung. 
Eggenstein-Leopoldshafen, Germany, F.R.; ZAED (1978). (In 
German) 
in From Reactor congress; Hannover, F.R. Germany (4 Apr 
78). 
For the monitoring of fuel element operation during short- 
time power transients and so-called positive step load changes, SPN 
detector signals are used at K WO. For this, the signals are processed 
in a programme system BLUS with the aid of the process computer, 
so that it is immediately apparent whether or not the momentary 
power transient will result in an unwanted positive step load change. 
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The BLUS programme was established by KWO over a period of 
1.5 manyears. It is in test operation since the beginning of the 8th 
operation cycle. 


47764 Effective method for estimating multiple control rod 
worths in large fast reactors. Mitani, H. (Jpn At Energy Res Inst, 
Tokai-mura, Ibaraki-ken). J. Nucl. Sci. Technol. (Tokyo); 14: No. 9, 
640-651(Sep 1977). 

A method for estimating the multiple control rod worth in 
large fast reactors has been developed using the higher order pertur- 
bation technique. With this method, physical significance of the 
interaction effect between multiple control rods can be understood 
by decomposing it into independent components with different phys- 
ical processes. Furthermore, a new technique is proposed, whereby 
the interaction effect between multiple control rods can be estimated 
from a combination of the interaction effects between two or three 
control rods depending on the strength of the effect. The results 
show that the interaction effect between multiple control rods in 
prototype fast reactors can be estimated from a combination of the 
effects between 2 control rods with a good accuracy. The numerical 
examinations for a 1,000 MWe fast reactor showed that the interac- 
tion effect is too large to apply the present method for large fast 
reactors. To overcome this difficulty, a new concept of “quasi- 
control-rod” is introduced in the method. With this improved 
method, the worths of 19 and 18 control rods in the 1,000 MWe fast 
reactor are estimated with accuracies of +-2%. 18 refs. 


47765 Cost-benefit analysis of the instrumentation, monitoring, 
and control system of a nuclear power plant. Nevalainen, M. Rege- 
lungstech. Prax.; 19: No. 8, 215-222(1977). (In German). 

With the aid of a newly developed method for the cost- 
benefit analysis the part an on-line computer system is playing in a 
nuclear power plant can be investigated. The application of this 
method is demonstrated for a hypothetical example, where the 
optimum relation, between redundancy in the computer system and 
the amount of conventional supporting instrumentation in the con- 
trol room of a nuclear power plant with a BWR is to be assessed. 
Within the scope of this model analysis, three computer systems - 
simplex, duplex, and a microprocessor structure - are compared with 
each other. The level of the conventional supporting instrumentation 
is included in the optimization. The comparison consists of a cost- 
benefit analysis for which the principles of the present-day value are 
applied. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 47386, 48658, 48674, 48742 


47766 (HEDL-TME—78-18) FFTF preoperational environmen- 
tal survey program. Horning, T.W. (Hanford Engineering Develop- 
ment Lab., Richland, Wash. (USA)). Mar 1978. Contract EY-76-C- 
14-2170. 35p. AT. 

The Preoperational Environmental Survey Program estab- 
lishes a pre-startup (initial criticality) background data base which is 
essential for comparative evaluation of routine monitoring informa- 
tion. Type, frequency, and location of specific surveys are consistent 
with those required by the Environmental Technical Specifications 
for the Fast Flux Test Facility (FFTF FSAR Chapter 18). The 
objective of the radiological monitoring program is to quantify 
concentrations of radioactive materials and direct radiation levels in 
the environs in order to verify that as a result of plant operations, 
persons in unrestricted areas do not receive radiation doses greater 
than those specified in 10 CFR 50 Appendix I. In addition, measure- 
ments will provide assurance that off-site doses resulting from radio- 
active materials in plant effluents are as low as practicable. These 
goals should be accomplished by the environmental monitoring 
program outlined. It is emphasized that the FFTF is one of several 
facilities on the Hanford site. The environmental impact to unres- 
tricted areas attributable to FFTF operations will be evaluated as 
part of the overall determination of the impact due to all Hanford 
facilities. However, only programs which are directly applicable to 
measurement of the environmental effects of the FFTF are discussed 
as part of the FFTF Routine Environmental Monitoring Program. 


47767 (NUREG—0352) Draft environmental statement: Watts 
Bar Nuclear Plant, Units 1 and 2. Docket Nos. 50-390 and 50-391. 
(Nuclear Regulatory Commission, Washington, D.C. (USA). Office 
of Nuclear Reactor Regulation). Jun 1978. 531p. Nuclear Regulatory 
Commission, Washington, DC. 

Portions of document are illegible. 

The environmental effects which may result from the con- 
struction and operation of the Watts Bar Nuclear Plant are dis- 
cussed. 
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47768 Environmental considerations for power reactor decommis- 
sioning. Garrett, P.M. (Atomic Industrial Forum, Washington, DC). 
Trans. Am. Nucl. Soc.; 28: 665(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47769 Problems of nuclear energy - chances, risks and perspec- 
tives in a changing energy economy. Schluiter, A. Braunkohle; 29: No. 
12, 497-500(Dec 1977). (In German). 

From International experts’ congress: Problems of nuclear 
energy supply - chances, risks and perspectives in a changing energy 
economy; Bonn-Bad Godesberg, Germany, F.R. (3 - 4 Oct 1977). 

A report is presented on the International Congress of the 
Friedrich Ebert Foundation held on Oct. 3—4, 1977 in Bad Godes- 
berg. The aim of the meeting was to satisfy the population's interest 
in nuclear energy by presenting the situation without polemic and 
agression. 


47770 Der Atom-Staat. Vom Fortschritt in die Unmenschlichkeit. 
(Nuclear State. From progress to inhumanity). Jungk, R. Muenchen, 
Germany, F.R.; Kindler (1977). 262p. (In German). 

Illustrious, eloquent, and yet easy to read for the interested 
layman, the book begins with alleged deplorable conditions at the 
reprocessing centre La Hague, portrays, amongst other things, the 
spying on and supervision of persons in the nuclear field and in 
research, the misuse of fissile material, and threats and blackmail as a 
consequence thereof, human error as a cause of accidents, and it 
concludes with a nonviolent new International against the nuclear 
State, against technological tyranny. Titles of chapters: the hard 
road; radiation feed; the gamblers; homo atomicus, the intimidated; 
the ‘proliferators’; nuclear terrorists; those supervised; the smooth 
road. It remains an open question whether the book contributes to 
defusing the nuclear controversy - in the book almost an ideology - 
and to bringing the two sides closer together. 


SITING 


REFER ALSO TO CITATION(S) 47643, 47644, 47645, 47646, 
48105, 48934, 48935, 48936 


47771 (NUREG—0198) Improving regulatory effectiveness in 
Federal/State siting actions. State perspectives on energy facility 
siting. Stevens, D.W.; Helminski, E.L. (National Governors’ Associ- 
ation, Washington, D.C. (USA)). Mar 1978. 80p. NTIS $6.00. 

The National Governors’ Association, through its Committee 
on Natural Resources and Environmental Management, has been 
concerned with the growing administrative difficulties, both at the 
federal and state levels, of certifying sites for new major energy 
facilities. This concern led, early in 1977, to the creation of a 
Subcommittee on Energy Facility Siting to comprehensively analyze 
current conditions and determine how basic improvements might be 
made to the process. The report is meant to further clarify the issues 
that confront States and the Federal government in the siting of 
energy facilities. 


47772 (ORAU/IEA(O)—77-32) Nuclear debate: Norwegian per- 
spective. Weinberg, A.M. (Institute for Energy Analysis, Oak Ridge, 
Tenn. (USA)). Dec 1977. Contract EY-76-C-05-0033. 14p. (CONF- 
771249—1). Dep. NTIS, PC A02/MF AO1. 

From Committee on nuclear power seminar; Oslo, Norway (5 
Dec 1977). 

Norway is a relatively large, sparsely populated country. 
Siting nuclear reactors in a few, remote centers should be feasible 
there. It is suggested that Norway, in deciding whether to go 
nuclear, ought to interpret nuclear’ as implying a siting policy that 
confines reactors to a few centers. Many of the arguments against 
going nuclear would thereby be removed. 


47773 Utility's view of reactor siting. Bolger, R.L. (Common- 
wealth Edison Co., Chicago). Trans. Am. Nucl. Soc.; 28: 614-615(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47774 Anatomy of a decision: California nuclear power reactors 
must be placed underground. Cramer, E.N. (Southern California 
Edison Co., Rosemead); Brosnan, D.F. Trans. Am. Nucl. Soc.; 28: 
616(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 
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47775 Nuclear energy center site evaluation study. Gottlieb, P.; 
Robinson, J.; Smith, D. (Dames and Moore, Los Angeles). Trans. 
Am. Nucl. Soc.; 28: 616-618(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


RADIOACTIVE EFFLUENTS 
REFER ALSO TO CITATION(S) 46914, 47440, 48681, 48827 


47776 Recent advances in radiation monitoring systems for nucle- 
ar power stations. Johnson, W.S. Sr. (Eberline Instrument Corp., 
Santa Fe, N.Mex. (USA)). pp 529-531 of Proceedings of the 4. 
International congress of the International Radiation Protection As- 
sociation. Vol. 2. Fontenay-aux-Roses, France; Association Interna- 
tionale de Protection contre les Rayonnements (1977). 

From 4. congress of the International Radiation Protection 
Agency; Paris, France (24 Apr 1977). 

Present projections indicate that by 1990 a minimum of 700 
nuclear power stations will be in operation in at least 42 different 
countries. The health physics profession is confronted, therefore, 
with a massive effort to control the radiological consequences of 
these operations. Regulations have been adopted or are being consid- 
ered by the various governments to guide the health physicist. It is 
apparent that the necessary radiological measurements will become 
increasingly complex, require improved sensitivity and accuracy, 
increase in frequency, and demand more attention from the health 
physics staff. Computerized systems offer a cost-effective solution to 
keep these expanding requirements within manageable limits. The 
technology of computers, minicomputers and microcomputers is one 
of the most dynamic developments occurring in today’s society. It 
has a history of doing more-for-less as each new advancement 
reaches the commercial market. In the face of constant cost escala- 
tion in nuclear plant construction, the opportunity to provide more- 
for-less is a most welcome change. In anticipation of expanded 
radiological requirements and the availability of a compatible tech- 
nology to meet them, the next step is to design and test a total system 
to be responsive to regulatory guidelines. Such a system will be 
described with appropriate emphases on both the data acquisition 
and data management subsystems. As the system evolves, it is logical 
to view its full purpose as a health physics operations center more 
than just another monitoring tool. Here the data vital to the decision- 
making processes are displayed rapidly and intelligently for interpre- 
tation by the operators. Overall, system design and operation should 
provide the heaith physicist with credible data to reflect favorably 
on the environmental and public acceptability of nuclear power. 


47777 Design of environmental monitoring system of nuclear 
facility based on a method of pattern recognition. Katoh, N.; Bunkyo- 
ku, J.; Kiyose, R.; Yamamoto, Y. (Univ of Tokyo, Hongo). J. Nucl. 
Sci. Technol. (Tokyo); 14: No. 10, 737-744(Oct 1977). 

The problem to optimize the number and locations of envi- 
ronmental radiation monitoring detectors is formulated by taking the 
specifically defined distance measures as a performance index and 
using heuristic programming such as the branch and bound method. 
An ideal numerical example neglecting noises due to background 
radiation and so on shows that the desirable number and locations of 
detectors are determined mainly by the atmospheric conditions and 
are not influenced by the variation of the rate and pattern of activity 
release from the nuclear facility. It is shown also that the appropriate 
and sufficient number of monitoring detectors to be located around 
the facility will be from three to six at most, if considered from the 
viewpoint of pattern recognition. 9 refs. 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 47541, 47604, 47766, 47814, 
47828, 47829, 47830, 47902, 47906, 47916, 47918, 47941, 47942, 
47943, 47974, 47976 


47778 (HEDL-SA—1496) Experience in the design, construc- 
tion, and testing of the FFTF heat transport system. Dowling, R.J.; 
Ferguson, R.L.; Weber, S.A. (Department of Energy, Washington, 
D.C. (USA); Department of Energy, Richland, Wash. (USA). Rich- 
land Operations Office; Westinghouse Hanford Co., Richland, Wash. 
(USA)). 1978. Contract EY-76-C-14-2170. 9p. (CONF-780407—3; 
IAEA-SM—225/22). Dep. NTIS, PC A02/MF AOI. 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The Fast Flux Test Facility (FFTF) at Richland Washington, 
U.S.A., is an integrated plant complex that will provide the testing 
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capability essential to the diverse needs of the breeder reactor 
program. The design, development and testing of the heat transport 
system components are described. This includes the sodium pumps, 
intermediate heat exchangers and dump heat exchangers for both the 
main plant and also for the closed loops. Using models and proto- 
types, each component has been multi-phase tested, modified when 
necessary, and then retested before plant installation. Simplified 
stress analysis methods for piping operating over 800°F (425°C) are 
noted. Plant construction is essentially complete and the preopera- 
tional tests are well underway. A description of the irradiation 
services for the FFTF is included. 


47779 (HEDL-SA—1499) Application of quality assurance to 
the design, procurement, and construction of the Fast Flux Test 
Facility. Garland, D.L.; Glasscock, R.B.; Pressesky, A.J. (Westing- 
house Hanford Co., Richland, Wash. (USA); Department of Energy, 
Richland, Wash. (USA). Richland Operations Office; Department of 
Energy, Washington, D.C. (USA)). 1978. Contract EY-76-C-14- 
2170. 8p. (CONF-780407—3). Dep. NTIS, PC A02/MF AO1. 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

Experience has clearly demonstrated the need for effective 
quality assurance programs throughout the design, procurement and 
construction phases of FFTF. Formal quality assurance programs 
for FFTF have contributed significantly to the achievement of 
project objectives thus far in a safe, reliable and predictable manner. 
Quality assurance programs employed by major FFTF Project par- 
ticipants are based in the requirements of RDT Standard F 2-2, one 
of the first and most comprehensive standards of its kind. RDT F 2-2 
is similar in its basic requirements to ANSI N45.2 and other quality 
assurance program standards but differs in its degree of specificity, 
particularly in its coverage of development activities. RDT F 2-2 is 
widely applied to a variety of large and small nuclear energy 
development projects and technology programs. Full implementa- 
tion of RDT F 2-2 across the FFTF Project has had its problems 
and rewards.Problems have been encountered involving misinterpre- 
tation or overapplication of requirements. In some instances the 
problems pointed to the need for more specific requirements, and so 
the standard was amended to rectify the shortcomings. One valuable 
lesson learned is that feedback of use experience is essential to the 
development of a living, viable standard which can be beneficially 
applied to other projects. Benefits and cost savings have accrued 
from the preventive aspects of RDT F 2-2. Some examples of 
experiences and resulting amendments to RDT F 2-2, and their 
favorable impact on facility costs and schedule, are discussed in this 
paper. 


47780 (HEDL-TME—77-13) Decay heat for the Fast Test Reac- 
tor (FTR). Schmittroth, F. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). May 1978. Contract EY-76-C-14-2170. 5Op. 
Dep. NTIS, PC A03/MF AOI. 

The decay heat for the Fast Test Reactor (FTR) is reevaluat- 
ed for cooling times up to 30 years. Decay heat from both fission- 
products and actinides is included. Fission-product decay data used 
in this evaluation are taken from ENDF/B version IV. Considera- 
tion is given to the effects of fuel cycles and loadings and to the 
importance of fissions in the minor fuels such as *°U, **°Pu, and 
241Pu, as well as in the major fuels, 7*U and 7°°Pu. Decay-heat 
uncertainties are evaluated and are typically less than 5 percent for 
cooling times beyond 50 seconds. The effective energy release per 
fission for FTR is also reevaluated. 


47781 (HEDL-TME—77-23) Integral heat rate-to-incipient 
melting in UO2.—PuO, fast reactor fuel. Baker, R.B. (Hanford Engi- 
neering Development Lab., Richland, Wash. (USA)). May 1978. 
Contract EY-76-C-14-2170. 132p. Dep. NTIS, PC A0O7/MF AOl1. 

Analyses of integral power-to-melt tests, HELD P-19 and P- 
20, are presented. These tests contained mixed-oxide, UO2-PuOn, fuel 
prototypic of fuel to be used in the driver fuel assemblies of the Fast 
Flux Test Facility, FFTF, which could be used in initial Fast 
Breeder Reactors, FBR’s. The experiments were irradiated in the 
Experimental Breeder Reactor No. 2, EBR-II, for the Hanford 
Engineering Development Laboratory, HELD. The primary test 
variables are fabricated fuel-to-cladding gap size and accumulated 
fuel burnup to 1.1 at.%. The observed improved thermal perform- 
ance at higher burnup is analyzed based on results and conclusions 
drawn from sibling pins irradiated during the preconditioning phases 
of the P-20 test. These pins were not included in the overpower 
phase of the P-20 test. The primary cause of the improved thermal 
performance was found to be maturing fuel restructuring and rapid 
fuel-to-cladding gap closure. The favorable impact of these observa- 
tions on the design and operation of FFTF and future FBR’s is also 
reviewed. 


47782 (HEDL-TME—77-86) Calibration of a fuel-to-cladding 
gap conductance model for fast reactor fuel pins. Baker, R.B. (Han- 
ford Engineering Development Lab., Richland, Wash. (USA)). May 
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1978. Contract EY-76-C-14-2170. 132p. Dep. NTIS, PC A07/MF 
AOl. 

The report presents refined methods for calculation of fuel 
temperatures in PuO2-UO2 fuel in Fast Breeder Reactor (FBR) fuel 
pins. Of primary concern is the calculation of the temperature 
changes across the fuel-to-cladding gap of pins with fuel burnups 
that range from 60 to 10,900 MWd/MTM (0.006 to 1.12 at.%). 
Described in particular are: (1) a proposed set of heat transfer 
formulations and corresponding material properties for modeling 
radial heat transfer through the fuel and cladding; and (2) the 
calibration of a fuel-to-cladding gap conductance model, as part of a 
thermal performance computer code (SIEX-M1) which incorporates 
the proposed heat transfer expressions, using integral thermal per- 
formance data from two unique in-reactor experiments. The test data 
used are from the HEDL P-19 and P-20 experiments which were 
irradiated in the Experimental Breeder Reactor Number Two (EBR- 
II), for the Hanford Engineering Development Laboratory (HEDL). 


47783 (HEDL-TME—78-39) Subcritical reactivity monitoring: 
neutron yields from spontaneous (a,n) reactions in FFTF fuel. Ombrel- 
laro, P.A.; Johnson, D.L. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). Jun 1978. Contract EY-76-C-14-2170. 37p. 
Dep. NTIS (US Sales Only), PC A03/MF AO1. 

Neutron yields resulting from the reaction of alpha particles 
emitted by heavy metal isotopes with isotopes of oxygen are evaluat- 
ed. The yields are evaluated for various alpha-decaying isotopes that 
are initially present or built up during irradiation in FFTF fuels. 
Calculations are performed using a sum of probabilities for 
O(a,n)?°Ne and ‘*Oja,n)*!Ne reactions in fuels which have been 
evaluated using basic nuclear data. The calculated yields are in 
agreement with those found in the literature except for the *47Cm 
and ***Cm isotopes of curium where the discrepancy is approximate- 
ly one order of magnitude. The curium isotopes are present only in 
irradiated fuel and build up with increased irradiation. However, for 
244Cm the predominant contribution of neutrons to the total neutron 
source results from spontaneous fission rather than the (a,n) reac- 
tions of the alpha particles emitted by **Cm with oxygen. For 
242Cm, the discrepancy is more significant since previous evaluations 
of the (a,n) yield showed it to be comparable to the spontaneous 
fission yield. The method used for the calculation of the (a,n) 
reaction yields provide the most accurate neutron yield evaluation 
currently available with existing nuclear data. 


47784 (JINR— 10-9060) Software structure for the IBR-2 meas- 
uring module. Dadi, K.; Dadi, L.; Zhukov, G.P.; Mateeva, A.; 
Salamatin, I.M.; Furman, M.A. (Joint Inst. for Nuclear Research, 
Dubna (USSR)). 1975. 15p. (In Russian). Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

The software for a measuring module, operating as part of a 
measuring-calculating complex for the IBR-2 on-line with an experi- 
mental installation is described. The following factors determine the 
choice of software: the quantity of data for processing, specific 
features of the data processing procedure, the data handling equip- 
ment available, the efficiency criteria adopted. An internal language 
similar to that on the entry is used for the process measuring 
procedures. The memory distribution tables are provided allowing 
processing the same measurement program on modules of various 
configurations without program adjustment. The planning program 
incorporates a translator for the measuring program. The main 
algorithms are checked on the TRA-1001-i computer. 


47785 (LTR—112-119) Fracture mechanics evaluation of some 
LOFT blowdown system and primary coolant coldleg welds. Nagata, 
P.K. (Idaho National Engineering Lab., Idaho Falls (USA)). 2 May 
1978. Contract EY-76-C-07-1570. 53p. (R—3534). Dep. NTIS, PC 
A04/MF AOl1. 

Fracture mechanics evaluations were performed for three 
welds in the LOFT blowdown system and one weld in the LOFT 
primary coolant system. Because the applied stress is not known, a 
sensitivity analysis was run. The assumed initial defect size was one 
that had a small probability of being missed; applied stresses of 68.9, 
137.8, 206.7, and 344.8 MPa were used. It was found that at the 
lowest stress (68.9 MPa or 10 ksi) the number of cycles from the 
initial size to rupture was over 6 x 10° The current calculations 
indicate that with the worst crack configuration--depth-to-length 
ratio (a/2c) of 0.10--about 1000 cycles with a peak stress of 227.5 
MPa (33 ksi) will be needed to propagate the 0.5 x 5.1 cm (0.2 x 2.0 
in.) crack to failure. 


47786 (NUREG—0375, pp I.5.1-1.5.24) Performance of drag- 
disc turbine and gamma densitometer in LOFT. Wesley, R.D. (EG 
and G Idaho, Inc., Idaho Falls). Sep 1977. 

From Meeting on two-phase flow instrumentation; Silver 
Spring, MD, USA (13 Jan 1977). 

In Two-phase flow instrumentation review group meeting. 

LOFT is presently in the prenuclear checkout phase and has 
made three nonnuclear blowdowns to date. The flow instrumenta- 
tion is of major interest in measuring the blowdown results since the 
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flow measurement parameters are of prime importance in the code 
predictions. One of the major purposes of the nonnuclear test series 
is to determine that the equipment/systems function properly. This 
includes the experimental instrumentation of which the flow instru- 
mentation is a part and is the topic of this paper. 


47787 (NUREG—0375, pp I.5.59-I.5.74) Progress report on 
LOFT rake designs. Bearden, R.G. (EG and G Idaho, Inc., Idaho 
Falls). Sep 1977. 

From Meeting on two-phase flow instrumentation; Silver 
Spring, MD, USA (13 Jan 1977). 

In Two-phase flow instrumentation review group meeting. 

Evaluation of data from Loss-of-Fluid Test (LOFT) nonnu- 
clear tests has shown a need for profile measurements at several 
locations in the LOFT piping. A prototype rake consisting of three 
Drag-Disc Turbine Transducers (DTT) has been designed and fabri- 
cated for installation at one location (FE-BL-1) in the blowdown 
loop. After successful operation during a LOFT nonnuclear test (L1- 
4) scheduled for May, 1977, additional rakes will be installed in the 
primary and blowdown loops. A research program to develop a 
pitot tube rake for measurement of steady state and transient two- 
phase flows is in progress at McMaster University, Hamilton, Ontar- 
io. A rake of thermocouples and pitot tubes will be developed for 
installation near the emergency core coolant (ECC) injection points. 


47788 (NUREG—0375, pp I.5.91-I.5.107) Progress report on 
LOFT advanced densitometer. Stephens, A.G. (EG and G Idaho, 
Inc., Idaho Falls). Sep 1977. 

From Meeting on two-phase flow instrumentation; Silver 
Spring, MD, USA (13 Jan 1977). 

In Two-phase flow instrumentation review group meeting. 

Measurement requirements and initial constraints have been 
defined for the nuclear fueled Loss-of-Fluid Test (LOFT) densitom- 
eter. The principal problem is to make the photon transmission 
measurement in the presence of an expected heavy background 
radiation field due to nitrogen-16 and other activated fluid and 
corrosion products in the water. Also, further information on the 
mass distribution over the flow field is desired. Different instrumen- 
tal techniques are being considered to solve these problems. Hard- 
ware tests are being conducted at the Advanced Test Reactor 
(ATR) to determine the feasibility of solving the background radi- 
ation problem by straightforward shielding and digital background 
subtraction (energy discrimination) techniques. Error analyses of the 
chordal average density measurement show the advantages to be 
gained by selection of detector position and source energy. The 
configuration presently being pursued consists of the Nal type 
detector, single source, and digital background subtraction. Subse- 
quent modifications may include use of Germanium detectors, multi- 
ple sources, and perhaps on-line analog background subtraction. 


47789 (NUREG—0375, pp I.5.109-I.5.121) Progress report on 
LOFT transit time flowmeter. Lassahn, G.D. (EG and G Idaho, Inc., 
Idaho Falls). Sep 1977. 

From Meeting on two-phase flow instrumentation; Silver 
Spring, MD, USA (13 Jan 1977). 

In Two-phase flow instrumentation review group meeting. 

Experiments and preliminary theoretical results indicate that 
transit time flowmeters using thermocouples as sensors are not useful 
in Loss-of-Fluid Test (LOFT) blowdown experiments. Work is in 
progress to determine whether transit time flowmeters using other 
types of sensors might be useful in LOFT. 


47790 (NUREG—0375, pp 1.5.123-1.5.143) Investigation for ver- 
tical, two-phase steam-water flow of three turbine models. Silverman, 
S.; Goodrich, L.D. (EG and G Idaho, Inc., Idaho Falls). Sep 1977. 

From Meeting on two-phase flow instrumentation; Silver 
Spring, MD, USA (13 Jan 1977). 

In Two-phase flow instrumentation review group meeting. 

One of the basic quantities of interest during a loss-of-coolant 
experiment (LOCE) is the primary system mass flow rate. Presently, 
there are no transducers commercially available which continuously 
measure this parameter. Therefore, a transducer was designed at EG 
and G Idaho, Inc. which combines a drag-disc and turbine into a 
single unit. The basis for the design was that the drag-disc would 
measure momentum flux (rhoV?), the turbine would measure veloc- 
ity and the mass flow rate could then be calculated from the two 
quantities by assuming a flow profile. For two-phase flow, the 
outputs are approximately proportional to the desired parameter, but 
rather large errors can be expected under those assumptions. Prelimi- 
nary evaluation of the experimental two- and single-phase calibration 
data has resulted in uncertainty estimates of +-8% of range for the 
turbine and +-20% of range for the drag-disc. In an effort to reduce 
the errors, further investigations were made to determine what the 
drag-disc and turbine really measure. In the present paper, three 
turbine models for vertical, two-phase, steam/water flow are investi- 
gated; the Aya Model, the Rouhani Model, and a volumetric flow 
model. Theoretical predictions are compared with experimental data 
for vertical, two-phase steam/water flow. For the purposes of the 
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mass flow calculation, velocity profiles were assumed to be flat for 
the free-field condition. It is appreciated that this may not be true for 
all cases investigated, but for an initial inspection, flat profiles were 
assumed. 


47791 (ORNL/TM—2231/S1) Burnout conditions in BSR cores 
under forced convection flow. Binford, F.T. (Oak Ridge National 
Lab., Tenn. (USA)). Jun 1978. Contract W-7405-ENG-26. 10p. Dep. 
NTIS, PC A02/MF AO1. 

The BSR normally operates at a power level of two 
megawatts with a downward forced convection cooling flow of 
about 1000 gallons per minute. Because of the relatively low down- 
ward coolant velocity, one or two feet per second, the bouyancy 
produced by the heating of the water as it passes through the core 
may result in a significant reduction in the critical heat flux as 
determined by the usual forced convection correlation methods. 
Previous estimates of the critical heat flux have not taken this 
bouyancy effect into consideration. It is the purpose of this study to 
develop a suitable method for estimating the relationship between 
flow and power level which permits the establishment of limits on 
operating parameters adequate to prevent burnout and to apply these 
to the operation of the BSR. 


47792 (ORNL/TM—6315) Oak Ridge Research Reactor quar- 
terly report, October, November, and December of 1977. Hurt, S.S. 
III; Lance, E.D. (Oak Ridge National Lab., Tenn. (USA)). May 
1978. Contract W-7405-ENG-26. 24p. Dep. NTIS, PC A02/MF 
AOl. 

The ORR operated at an average power level of 29.8 MW for 
29.6% of the time during October, November, and December of 
1977. Ten new fuel elements were placed in service. Two shim-rod 
elements were retired from service at an average burnup of 71.2%. 
The reactor was shut down on seven occasions, none of which were 
unscheduled. Reactor downtime needed for refueling, maintenance 
and checks was quite low, with the reactor remaining available for 
operation 88.2% of the time. Maintenance activities, both mechani- 
cal and instrument were essentially routine in nature. In-service 
inspections completed during the quarter included inspection of the 
ORR decay tank and the ORR pool heat exchanger. 


47793 (ORNL/TM—6345) Technical specifications for the bulk 
shielding reactor. (Oak Ridge National Lab., Tenn. (USA)). Jun 
1978. Contract W-7405-ENG-26. 47p. Dep. NTIS, PC A03/MF 
A0l. 

The specifications given cover safety limits and limiting safety 
systems settings, limiting conditions for operation, surveillance re- 
quirements, design features, and administrative controls. 


47794 (ORNL/TM—6389) Bulk Shielding Facility quarterly 
report, October, November, and December 1977. Hurt, S.S. III; 
Lance, E.D.; Thomas, J.R. (Oak Ridge National Lab., Tenn. 
(USA)). Jun 1978. Contract W-7405-ENG-26. 28p. Dep. NTIS, PC 
A03/MF AOl1. 

The BSR operated at an average power level of 1,981 kW for 
43.62% of the time during October, November, and December. 
Water-quality control in both the reactor primary and secondary 
cooling systems was satisfactory. The PCA was used in training 
programs and was operated on one occasion when the University of 
Kentucky students actively participated in training laboratories. 


47795 (PPGM—L99-76) Experiment on radiation shielding. Part 
I; Preparation. Soekarno; Mursid, D. (Gama Research Centre, Jo- 
gyakarta (Indonesia)). 1976. 40p. (In Indonesian). Dep. NTIS (US 
Sales Only), PC A03/MF AOl1. 

An analytical method of attenuation calculation of shielding 
materials is discussed. Examples of shielding calculations with buil- 
dup factor (gamma) and three-group method (neutron) for a research 
reactor are given. The use of concrete materials as shieldings, baryte 
concrete characteristics, and an experimental unit for testing the 
shielding materials are reviewed. 


47796 Power burst facility fission product detection system. Ap- 
pelhans, T.D.; Mehner, A.S.; Quapp, W.J. (EG and G Idaho, Inc., 
Idaho Falls). Trans. Am. Nucl. Soc.; 28: 121-122(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


47797 Creep specimen container and EBR-II irradiation subas- 
sembly design. Seim, O.S.; Wendte, J.C.; Feldman, E.E. (Argonne 
National Lab., IL). Trans. Am. Nucl. Soc.; 28: 193-194(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 
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47798 Development of Be2(O-graphite-UC, fuel for pulsed reac- 
tors. Marion, R.H. (Sandia Labs., Albuquerque, NM); Muenzer, 
W.A. Trans. Am. Nucl. Soc.; 28: 204-205(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47799 Thermal-hydraulic analysis of the air dump heat exchang- 
ers in the Fast Flux Test Facility. Perkins, K.R.; Chen, L.; Bari, R.A. 
(Brookhaven National Lab., Upton, NY). Trans. Am. Nucl. Soc.; 28: 
545-547(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47800 Experimental radiation transport to large distances from a 
bare reactor. Kazi, A.H. (Aberdeen Proving Ground, MD). Trans. 
Am. Nucl. Soc.; 28: 634-635(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47801 Performance test program of dashpot for FFTF cold leg 
check valve. Sharma, D.K.; Henschel, R.; Krawchuk, M. (Foster 
Wheeler Corp., Livingston, N.J. (USA). John Blizard Research 
Center). Int. J. Pressure Vessels Piping; 6: No. 1, 41-52(Jan 1978). 

The performance tests that were carried out on the prototypi- 
cal dashpot for the Fast Flux Test Facility Cold Leg Check Valve 
(FFTF-CLCV) are described and evaluated. The study consisted of 
acceptance testing in freon, argon and air, and final testing in liquid 
sodium. It was concluded that the dashpot performance was accept- 
able. This dashpot was previously developed through a test program 
that was primarily conducted in water. 


47802 Dashpot development test for FFTF cold leg check valve. 
Sharma, D.K.; Henschel, R.; Krawchuk, M. (Foster Wheeler Corp., 
Livingston, N.J. (USA). John Blizard Research Center). Int. J. 
Pressure Vessels Piping; 6: No. 1, 23-39(Jan 1978). 

Work that was performed to develop the dashpot for the Fast 
Flux Test Facility Cold Leg Check Valve is presented. It comprised 
the water testing of two basic dashpot designs and their modifica- 
tions. The two basic designs included an annular and a non-annular 
concept. The programme consisted of subjecting each dashpot to a 
series of tests in water to investigate its filling, recocking and 
damping behaviour. The test results discussed showed the non- 
annular design to be superior and to meet performance requirements 
in virtually all cases. 


47803 Beam characteristics of mixed gamma-neutron radiation 
from IBR 30 reactor. Spurny, F.; Turek, K. (Ceskoslovenska Akade- 
mie Ved, Prague. Laborator Radiologicke Dozimetrie); Al-Khayat, 
T.A.H. (Iraq Atomic Energy Commission, Baghdad). Jad. Energ.; 
23: No. 6, 214-218(Jun 1977). (In Russian). 

Measurements were carried out in the pulsed fast reactor 
IBR-30 experimental channels aimed at verifying the properties of 
different types of detectors in the mixed gamma-neutron field and 
obtaining information on neutron beam, such as the neutron beam 
homogeneity, thermal neutron fluence, neutron beam dosimetric 
characteristic and the relative proportion of gamma rays in the 
mixed gamma and neutron radiation. The information on gamma 
radiation and thermal neutron fluence were obtained using different 
thermoluminescent materials. Several solid state track detectors 
were used as fast neutron dosemeters. The results show that the 
properties of the detectors described permit their application in 
finding the characteristics of the individual components of mixed 
neutron and gamma radiation fields. It was found that the neutron 
component prevailed in the IBR-30 reactor neutron beam and that 
the beam was homogeneous along the entire channel cross section. 


47804 Development of a working standard of thermal neutron 
flux on the basis of the Ph-1 reactor. Garapov, E.F.; Inikhov, A.G.; 
Kucheryavenko, E.P.; Lomakin, S.S.; Panfilov, G.G.; Petrov, V.L; 
Khmyzov, V.V.; Yaritsyna, I.A. At. Energ. (USSR); 42: No. 4, 286- 
289(Apr 1977). (In Russian). 

The results of investigations aimed at developing a Ph-1 
reactor base facility for reproduction of the thermal neutron flux unit 
in the range from 10'° to 7 x 10‘ neutrons/m?x c are presented. The 
Ph-1 reactor is a research natural uranium-graphite reactor . Activa- 
tion detectors were used to measure spatial and angular distributions 
of the neutron field. The spectral parameters were determined using 
methods of cadmium ratios and spectral indeces. The total error of 
reproducing the effective neutron flux is not greater than +- 2% for 
a reliability probability of 0.99. The results show that the working 
thermal neutron flux standard is in line with the state metrology 
system specifications. 
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47805 Irradiation programme KNK II. Biermann, W.; Dietz, W.; 
Duenner, P.; Reichel, H.; Hess, B. (Internationale Atomreaktorbau 
G.m.b.H. (INTERATOM), Bergisch Gladbach (Germany, F.R.)). 
KFK Nachr.; 9: No. 3, . 64-65(1977). (In German). 

The KNK II facility is the first German reactor with a fast 
core which can be used as a test reactor. The test zone of this reactor 
consists of plutonium elements of a Mark-Ia-like geometry. Thus a 
sufficient number of fuel elements with SNR-like geometry and 
design can be irradiated under SNR-typical operational conditions 
and investigated with regard to their burn-up. The article presents a 
survey of the irradiation programme. 


PLUTONIUM AND ISOTOPE PRODUCTION 
REACTORS 


47806 (HW—73000-N(Vol.1)) Equipment maintenance stand- 
ards. Baker, J.W. (United Nuclear Industries, Inc., Richland, Wash. 
(USA)). [nd]. Contract EY-76-C-06-1857. 703p. Dep. NTIS, PC 
A99/MF AOl1. 

Standards for the mandatory testing and inspection proce- 
dures directed toward the maintenance of critical reactor equipment 
at the Hanford N Reactor are presented. Volume I covers the 
following: seismoscope system, ball safety system, electrical dc 
supply systems, power range flux monitor system, startup range flux 
monitor system, all tube temperature monitor system, power calcula- 
tor system, rod scram and reset circuit, process tube flow monitor 
system, fuel rupture monitor system, rod safety system, traveling 
wire flux monitor system, graphite and shield cooling system, inter- 
mediate range flux monitor system, and boiling point suppression 
system. 


47807 (HW—73000-N(Vol.2)) Equipment maintenance stand- 
ards. Baker, J.W. (United Nuclear Industries, Inc., Richland, Wash. 
(USA)). [nd]. Contract EY-76-C-06-1857. 694p. Dep. NTIS, PC 
A99/MF AOl1. 

Standards for the mandatory testing and inspection proce- 
dures directed toward the maintenance of critical reactor equipment 
at the Hanford N Reactor are presented. Volume II covers the 
following: emergency cooling system, primary system pressure ves- 
sels and piping, circulating raw water system, primary coolant 


pumping system, secondary coolant system, and boiler steam supply 
system. 


47808 (HW—73000-N(Vol.3)) Equipment maintenance stand- 
ards. Baker, J.W. (United Nuclear Industries, Inc., Richland, Wash. 
(USA)). [nd]. Contract EY-76-C-06-1857. 606p. Dep. NTIS, PC 
A99/MF AOl1. 

Standards for the mandatory testing and inspection proce- 
dures directed towards the maintenance of critical reactor equipment 
at the Hanford N Reactor are presented. Volume III covers the 
following: boiler steam supply system, demineralized water system, 
primary system reactor hardware, filtered water system, rod cooling 
water system, primary coolant pressurizer control system, high 
pressure injection system, diversion and purity bleed system, primary 
coolant header pressure monitor system, primary coolant bulk tem- 
perature monitor system, reactor gas system, and work platforms in 
charge/discharge areas. 


47809 (HW—73000-N(Vol.4)) Equipment maintenance stand- 
ards. Baker, J.W. (United Nuclear Industries, Inc., Richland, Wash. 
(USA)). [nd]. Contract EY-76-C-06-1857. 619p. Dep. NTIS, PC 
A99/MF AOl1. 

Standards for the mandatory testing and inspection proce- 
dures directed toward the maintenance of critical reactor equipment 
at the Hanford N Reactor are presented. Volume IV covers the 
following: confinement system, fog spray system, critical communi- 
cations system, heating and ventilation systems, instrument and 
service air system, power supplies, pipe hangers and supports, and 
radioactive waste handling system. 


PROPULSION REACTORS 


NUCLEAR SHIPS LICENSING AND REGULATION 


47810 Merchant marine nuclear insurance and indemnity bill. 
Washington, DC; Atomic Industrial Forum, Inc. (1977). 34p. 
(CONF-7705116—7). 

From AIF’s workshop on insurance; Atlanta, GA, USA (8 
May 1977). 

The text is presented of a bill to amend the Atomic Energy 
Act of 1954, as amended, to provide for public remuneration in the 
event of a nuclear incident involving a nuclear-powered United 
States flag merchant ship. 


NUCLEAR REACTOR TECHNOLOGY 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 46975, 47646, 47709, 47790, 48829 


47811 (AEEW-R—1083) Status of RELAP-UK Mk III at July 
1976: a program for transient thermal-hydraulic analysis. Brittain, I.; 
Bryce, W.M.; Green, C.; Holmes, J.A. (UKAEA Reactor Group, 
Winfrith. Atomic Energy Establishment). May 1977. 105p. Dep. 
NTIS (US Sales Only), PC A06/MF AO1. 

RELAP-UK Mk III is the latest in a series of water reactor 
blowdown codes, closely related to the US LWR codes RELAP 3 
and RELAP 4, developed in support of the Steam Generating 
Heavy Water Reactor. The major change over earlier versions is the 
introduction of an implicit scheme for the integration of the equa- 
tions of hydrodynamics, which results in running time improvements 
of up to a factor of ten. Another new feature is the RELAP 4 four- 
quadrant dynamic pump model. Improvements also include revised 
momentum flux and kinetic energy terms in the conservation equa- 
tions, alternative slip and two-phase multiplier options, revised treat- 
ment of post-dryout heat transfer including the effects of spray 
cooling, a new dryout correlation which includes the effect of spray 
flow, and an option to ramp on/off valves over a finite time of 
operation. 


47812 (AEEW-R—1142) Application of NEA/CSNI standard 
problem 3 (blowdown and flow reversal in the IETA-1 rig) to the 
validation of the RELAP-UK Mk IV code. Bryce, W.M. (UKAEA 
Reactor Group, Winfrith. Atomic Energy Establishment). Oct 1977. 
43p. Dep. NTIS (US Sales Only), PC A03/MF AO1. 

NEA/CSNI Standard Problem 3 consists of the modelling of 
an experiment on the IETI-1 rig, in which there is initially flow 
upwards through a feeder, heated section and riser. The inlet and 
outlet are then closed and a breach opened at the bottom so that the 
flow reverses and the rig depressurises. Calculations of this problem 
by many countries using several computer codes have been reported 
and show a wide spread of results. The purpose of the study 
reported here was the following. First, to show the sensitivity of the 
calculation of Standard Problem 3. Second, to perform an ab initio 
best estimate calculation using the RELAP-UK Mark IV code with 
the standard recommended options, and third, to use the results of 
the sensitivity study to show where tuning of the RELAP-UK Mark 
IV recommended model options was required. This study has shown 
that the calculation of Standard Problem 3 is sensitive to model 
assumptions and that the use of the loss-of-coolant accident code 
RELAP-UK Mk IV with the standard recommended model options 
predicts the experimental results very well over most of the tran- 
sient. 


47813 (AEEW-R—1143) Drift flux correlation in RELAP-UK. 
Holmes, J.A. (UKAEA Reactor Group, Winfrith. Atomic Energy 
Establishment). Nov 1977. 29p. Dep. NTIS (US Sales Only), PC 
A03/MF AO1. 

A numerical technique for modelling the effects of drift flux 
in vertical channels is described, which has been included in the 
RELAP-UK code for the analysis of loss of coolant accidents. It is 
based on the assumption that the difference between the average 
velocities of the steam and water phases is a result of the linear 
superposition of the profile slip and the local slip. The profile sli 
may be obtained from a choice of profile slip correlations, whic 
includes the flow-dependent Bryce correlation, modified at low void 
fractions to be consistent with the analysis of Zuber and Findlay. 
Comparisons are given between the drift flux correlation and certain 
sets of published experimental data. 


47814 (ANL—77-93) Transient-overpower test E8 on FFTF-type 
low-power-irradiated fuel. Simms, R.; Lo, R.K.; Murphy, W.F.; Stan- 
ford, G.S.; Rothman, A.B. (Argonne National Lab., Ill. (USA)). Dec 
1977. Contract W-31-109-ENG-38. 124p. Dep. NTIS, PC A06/MF 
AOl. 

Test E8 simulated a hypothetical $3/s transient overpower 
accident in an LMFBR using seven (Pu, U)O2 fuel elements of the 
FTR type. The test elements were preirradiated in the PNL-10 
assembly in EBR-II to 5 at. % burnup at 30 kW/m. The preirradia- 
tion in EBR-II caused a fuel-restructuring range characteristic of a 
low-to-moderate power microstructure for FTR. Failure predictions 
indicated that fuel with this microstructural characteristic would fail 
at a lower energy deposition than fuel irradiated at higher power. 
Data from test-vehicle sensors, hodoscope, and postmortem exami- 
nations were used to construct the sequence of events occurring 
within the test zone. The sequence occurred incoherently across the 
test cluster, the initial event occurring abruptly at about 29 times 
nominal power level at an estimated stored energy of about 925 kJ/ 
kg with 50% of the fuel above the solidus at the suspected failure 
site. After the initial failure, about 2% of the total mass of test fuel 
was ejected above the original top of the active fuel column. Sodium 
voiding occurred rapidly. A fuel-debris blockage also apparently 
prevented further fuel dispersal. Inherent test-vehicle limitations, 
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loss of flow-tube geometry, and nontypical power generation after 
failure may have caused a departure from the fuel motion predicted 
for FTR conditions. No violent fuel-coolant interaction or associated 
work-energy conversion to the coolant was observed. 


47815 (ANL—78-25) Light-Water-Reactor Safety Research Pro- 
gram: quarterly progress report, October—December 1977. (Argonne 
National Lab., Ill. (USA)). Apr 1978. Contract W-31-109-ENG-38. 
50p. (NUREG/CR—0089). Dep. NTIS, PC A03/MF AO1. 

This progress report summarizes the Argonne National Labo- 
ratory work performed during July, August, and September 1977 on 
water-reactor-safety problems. The following research and develop- 
ment areas are covered: (1) Loss-of-Coolant Accident Research: 
Heat Transfer and Fluid Dynamics; (2) Transient Fuel Response and 
Fission-Product Release Program; and (3) Mechanical Properties of 
Zircaloy Containing Oxygen. 


47816 (BNL-NUREG—24162) Reliability of the CRBRP Shut- 
down Heat Removal System. Buslik, A.J.; Papazoglou, 1.A.; Bari, 
R.A. (Brookhaven National Lab., Upton, N.Y. (USA); Massachu- 
setts Inst. of Tech., Cambridge (USA)). 1978. Contract EY-76-C-02- 
0016. 12p. (CONF-780507—13). Dep. NTIS, PC A02/MF AOl. 

From Probabilistic analysis of nuclear reactor safety; Los 
Angeles, CA, USA (8 May 1978). 

The failure probability per year of the shutdown heat removal 
system (SHRS) of the Clinch River Breeder Reactor Plant is calcu- 
lated for the loss of off-site power (LOSP) initiator. Only the case in 
which reactor operation is not permitted on less than 3 loops is 
considered. The design studied includes the capability of operating 
pony motors on the pumps in one primary and associated intermedi- 
ate loop from a battery, and includes a Direct Heat Removal Service 
which under certain circumstances can lead to successful decay heat 
removal even if heat transport through the main heat transport 
system is cut off at the intermediate heat exchangers. The calculated 
failure probability per year of the SHRS due to LOSP ranges from 3 
x 10°*/yr to 4 x 10° */yr, depending on the diesel generator failure 
probabilities used, the assumptions concerning adequacy of natural 
circulation in main heat transport system sodium loops, the require- 
ments for auxiliary feedwater system mission success, and the prob- 
ability that off-site power is not restored in two hours. 


47817 (BNL-NUREG—24336) BNL flashing experiments: test 
facility and measurement techniques. Abuaf, N.; Jones, O.C. Jr.; 
Zimmer, G.A.; Leonhardt, W.J.; Saha, P. (Brookhaven National 
Lab., Upton, N.Y. (USA)). 1978. Contract EY-76-C-02-0016. 29p. 
(CONF-680682—1). Dep. NTIS, PC A03/MF AOI. 

From CSNI specialists meeting; Paris, France (12 Jun 1968). 

The two objectives of the BNL light water reactor thermohy- 
draulic development program are as follows: first, analytical expres- 
sions for the non-equilibrium vapor generation rates under circum- 
stances of interest in accident analysis were developed; second, the 
experimental program consists of measuring the actual vapor genera- 
tion rates in flashing flows. In order to support this effort, both 
global and local instruments were developed and calibrated to 
provide the necessary information. At the same time, suitable meth- 
ods were devised for handling and analysis of the signals and data 
derived from the various instruments. 


47818 (BNL-NUREG—S50785) Reactor safety research pro- 
grams. Quarterly progress report, October 1—December 31, 1977. 
Romano, A.J. (comp.). (Brookhaven National Lab., Upton, N.Y. 
(USA)). Jan 1978. Contract EY-76-C-02-0016. 214p. Dep. NTIS, PC 
A10/MF AOl1. 

HTGR safety evaluation included studies on fission product 
release; materials, chemistry, and instrumentation; structural evalua- 
tion; and analytical safety evaluation. LMFBR safety evaluation 
included studies on accident sequences, technical coordination of 
structural integrity, and SSC code development and validation. 
LWR safety studies included thermal/hydraulic accident analysis, 
THOR code development, and stress corrosion cracking of PWR 
steam generator tubing. 


47819 (CONF-780507—15) Clinch River Breeder Reactor Plant 
safety study: summary and results. Wood, P.J.; Leaver, D.W.W.; 
Piper, H.B.; Buhl, A.R.; Crump, R.J.; Hale, J.P.; Ferguson, D.R.; 
Griffin, C.W. (Clinch River Breeder Reactor Plant Project Office, 
Oak Ridge, Tenn. (USA)). 1978. Contract EY-76-C-15-1200. 20p. 
Dep. NTIS, PC A02/MF AOI. 

From Probabilistic analysis of nuclear reactor safety; Los 
Angeles, CA, USA (8 May 1978). 

The Clinch River Breeder Reactor Plant (CRBRP) Safety 
Study is an assessment of risks to the public associated with the 
operation of a 380-MW(e) liquid-metal fast breeder reactor 
(LMFBR) of the type to be built on the Clinch River site in Oak 
Ridge, Tennessee. The objectives of the study were to provide a 
realistic assessment of accident risks associated with the CRBRP, to 
place them in perspective in relation to other societal risks, and to 
aid in determining whether accident risks from the CRBRP are 
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comparable to those for previously licensed reactors. Although this 
study was necessarily not completed with the depth or precision 
possible for operating reactors, its timing has allowed a systematic 
and disciplined evaluation of the plant design to search for and 
identify potential accident scenarios and to provide additional early 
assurance that important safety considerations have been identified. 
Results of the study indicate that CRBRP operational risks are small 
when compared with other societal risks and are comparable to 
those associated with current-generation Light Water Reactors 
(LWRs). 


47820 (CONF-7705116—5) New developments in loss control 
utility perspectives. Brundrett, W.L. (Middle South Services, Inc., 
New Orleans, La. (USA)). 1977. 5p. Atomic Industrial Forum, Inc., 
Washington, DC. 

From AIF’s workshop on insurance; Atlanta, GA, USA (8 
May 1977). 

The concept of loss control in nuclear power plants is devel- 
oped. Loss control involves the reduction or elimination of loss 
dangers from accidents such as fires. 


47821 (CONF-7705116—6) Management of risk exposures: nu- 
clear security systems. Chevarley, J.W. (Stone and Webster Engi- 
neering Corp., New York (USA)). 5 Oct 1977. 9p. Atomic Industrial 
Forum, Inc., Washington, DC. 

From AIF’s workshop on insurance; Atlanta, GA, USA (8 
May 1977). 

The liabilities which nuclear power plant operators are sub- 
ject to if nuclear security systems fail to do their job are discussed. 


47822 (CONF-7705116—8) Remarks on combating the nuclear 
initiative in California. Hughes, W.G. Jr. (Southern California 
Edison Co., Los Angeles (USA)). 11 May 1977. 4p. Atomic Industri- 
al Forum, Inc., Washington, DC. 

From AIF’s workshop on insurance; Atlanta, GA, USA (8 
May 1977). 

The approach which Southern California Edison Company 
took in opposing Proposition 15 is reviewed. The results of the 
election are analyzed and the campaign financing is discussed. 


47823 (COO—2571-12) Improvement and verification of fast re- 
actor safety analysis techniques. Progress report, January 1, 1978— 
March 31, 1978. Barker, D.H.; Wheeler, P.A. (Brigham Young 
Univ., Provo, Utah (USA). Dept. of Chemical Engineering). 1978. 
Contract EY-76-S-02-2571. 1lp. Dep. NTIS, PC A02/MF AOl1. 

A stainless steel vessel was used to perform preliminary fuel 
simulant, closed system experiments. The reaction of DMSO in 
acetyl chloride was carried out within the closed vessel. Tempera- 
tures and pressure in the vessel were measured as a function of time 
for several solution concentrations. These experiments are the first of 
a series deigned to investigate the properties of fuel dispersion in a 
closed system. 


47824 (CURL—S53) System modeling for transient analysis of 
loop-type liquid-metal-cooled fast breeder reactors. Khatib-Rahbar, 
M. (Cornell Univ., Ithaca, N.Y. (USA). Nuclear Reactor Lab.). May 
1978. 388p. Cornell Univ., Ithaca, NY. 

Thesis. 

A digital computer simulation model for the dynamic analysis 
of multiloop liquid-metal-cooled fast breeder reactor plants is devel- 
oped. The model is capable of simulating operational transients, 
anticipated incidents, postulated accidents which do not disturb the 
system geometry, and a major pipe rupture accident in the primary 
heat transport system. The mathematical model includes: point reac- 
tor kinetics, reactivity feedback, and reactor power control; primary, 
secondary, and tertiary thermal and coolant dynamics governed by 
forced and natural circulation; and plant protection and control 
systems. A method is incorporated which calculates the negative 
inverse of the diagonal elements of the Jacobian matrix as the 
characteristic times for the 489 state variables modeling the entire 
system, and compares them with the preset integration timestep. A 
Runge-Kutta algorithm is applied to those state variables with slow 
and moderate time response, and a quasi-static approximation is 
applied to those with rapid response; i.e., the stiff’ equations. This 
assures numerical stability and is shown to greatly reduce the com- 
putation time requirements without much sacrifice in accuracy. The 
quasi-static equations are also utilized to determine the pre-transient 
steady state conditions. The system response to several transients has 
been calculated and compared to parallel calculations using the 
FORE-II and DEMO simulation models; these include: a seismic 
induced reactivity insertion, a spurious pump trip, and a complete 
loss-of-forced-cooling leading to buoyancy induced natural circula- 
tion. 


47825 (GA-A—14569) Update of HTGR risk assessment study. 
Houghton, W.J.; Joksimovic, V. (General Atomic Co., San Diego, 
Calif. (USA)). May 1978. Contract EY-76-C-03-0167-065. 2ip. 
(CONF-780507—17). Dep. NTIS, PC A02/MF AO1. 
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From Probabilistic analysis of nuclear reactor safety; Los 
Angeles, CA, USA (8 May 1978). 

The HTGR Accident Initiation and Progression Analysis 
(AIPA) study team has completed its Phase II. The latest volume of 
the study (GA-A15000) presents the Phase II risk assessment includ- 
ing implementation of R and D recommendations. This paper is 
based on material presented in that report and, hence, it updates the 
public literature on the status of the HTGR risk assessment study. 
Event trees for core heatup have been improved to contain about 20 
additional initiating events, resulting in 22 separate heatup scenarios, 
and to assess containment damage caused by gases generated during 
concrete decomposition. Risk assessments, presented in the form of 
complementary cumulative distribution function of accident frequen- 
cy versus health effects dose and health effects tables at meaningful 
frequency levels (for example, greater than 10-7 year~'), continue to 
show the strong effect of inherent safety features and a high degree 
of relative safety. 


47826 (GA-A—14764(Vol.1)) MCOCO: a computer program for 
seismic analysis of the HTGR core. Volume I. User's and theoretical 
manual, Thompson, R.W. (General Atomic Co., San Diego, Calif. 
(USA)). Apr 1978. Contract EY-76-C-03-0167-065. 113p. Dep. 
NTIS, PC A06/MF AO1. 

This report presents documentation of the MCOCO (Multiple 
COre COlumn) computer program. The program was generated to 
perform dynamic analysis on a gas-cooled reactor core, which, 
structurally, is not only nonlinear, but also discontinuous. The report 
may be used as both a theoretical and user’s manual for the MCOCO 
code. Input for the program consists of geometric and dynamic data 
(mass, spring constants, etc.). Output includes dowel forces, element 
collision forces, spring pack forces and core support floor forces. 
Core and boundary motion are also provided as output and, as an 
option, may be utilized to generate SC-4020 or CALCOMP plots. 


47827 (GA-A—14920) Prediction of earthquake frequencies at 
sites of nuclear power plants. Raabe, P.H. (General Atomic Co., San 
Diego, Calif. (USA)). Apr 1968. Contract EY-76-C-03-0167-065. 
17p. (CONF-780507— 16). Dep. NTIS, PC A02/MF AO1. 

From Probabilistic analysis of nuclear reactor safety; Los 
Angeles, CA, USA (8 May 1978) 

One aspect of the Accident Initiation and Progression Analy- 
sis (AIPA) was to estimate earthquake occurrence frequencies at a 
representative HTGR site. This paper presents the results of the 
frequency assessments, compares them with the findings of other 
investigators, and presents some recommendations for further study. 
The model that was developed provides estimated occurrence fre- 
quencies of selected ground acceleration levels at individual sites of 
commercial nuclear power plants, based on appropriate data for 
each site. It also provides a measure of estimation uncertainty arising 
from limited data bases. The computed results indicate large uncer- 
tainties as determinable from both sampling uncertainty and site-to- 
site variabilities. The AIPA results for the Grand Gulf site indicate a 
smaller sampling uncertainty than that developed from a survey by 
Okrent, while the median frequency estimates for that site are about 
an order of magnitude apart. The average frequency estimates devel- 
oped on the basis of the AIPA computational approach seem to be in 
reasonable agreement with the results of other investigators, includ- 
ing the Hsieh results. The fact that the Hsieh averages are somewhat 
higher than the AIPA averages does not seem unreasonable because 
the Hsieh averages appear to be primarily influenced by contribu- 
tions from small geographic areas of high seismicity, areas that 
would tend to be avoided in the siting of commercial nuclear power 
plants. 


47828 (HEDL-TI—75001-9) Revisions to FFTF FSAR. Supple- 
ment 9, Parts 1, 2, 3, 4, and 5. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). 10 Apr 1978. Contract EY-76-C-14- 
2170. 63p. AT. 

Supplementary information is presented for incorporation 
into the FFTF Final Safety Analysis Report. (DG) 


47829 (HEDL-TME—77-67) Fast reactor safety technical pro- 
gress report, April—June 1977. Simpson, D.E. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). Mar 1978. Contract 
EY-76-C-14-2170. 150p. Dep. NTIS (US Sales Only), PC A07/MF 
AOl. 

Progress is reported in the following studies related to FFTF 
and LMFBR safety: (1) reactor kinetics, (2) reactor safety, (3) system 
safety analysis, (4) safety development, (5) FSAR preparation and 
review, (6) safety test engineering, (7) fabrication development, and 
(8) safety systems development. (DG) 


47830 (LTR—1310-24) LOFT diesel generator “A” exhaust 
stack seismic analysis. Blandford, R.K. (Idaho National Engineering 
Lab., Idaho Falis (USA)). 12 May 1978. Contract EY-76-C-07-1570. 
29p. (RE- A—177-154). Dep. NTIS, MF AO1. 

A stress analysis of the LOFT Diesel Generator “A” Exhaust 
Stack was performed to determine its reaction to Safe-Shutdown 
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Earthquake loads. The exhaust stack silencer and supporting founda- 
tion was found to be inadequate for the postulated seismic accelera- 
tions. Lateral support is required to prevent overturning of the 
silencer pedestal and reinforcement of the 4” x 0.5” silencer base 
straps is necessary. Basic requirements for this additional support are 
discussed. 


47831 (NEDO—23749) Analytical model for computing tran- 
sient pressures and forces in the safety/relief valve discharge line. 
Mark I Containment Program, task number 7.1.2. Wheeler, A.J. 
(General Electric Co., San Jose, Calif. (USA). Nuclear Energy 
Projects Div.). Feb 1978. 50p. General Electric Co., San Jose, CA. 

An analytical model is described that computes the transient 
pressures, velocities and forces in the safety/relief valve discharge 
line immediately after safety/relief valve opening. Equations of 
motion are defined for the gas-flow and water-flow models. Results 
are not only verified by comparing them with an earlier version of 
the model, but also with Quad Cities and Monticello plant data. The 
model shows reasonable agreement with the earlier model and the 
plant data. 


47832 (NUREG—0297) Safety evaluation report on Westing- 
house Electric Company ECCS evaluation model for plants equipped 
with upper head injection. Lauben, G.N.; Wagner, N.H.; Israel, S.L.; 
McPherson, G.D.; Hodges, M.W. (Nuclear Regulatory Commission, 
Washington, D.C. (USA). Office of Nuclear Reactor Regulation). 
Apr 1978. 91p. NTIS $6.00. 

For plants which include an ice condenser containment con- 
cept, Westinghouse has planned an additional safety system known 
as the upper head injection (UHI) system to augment the emergency 
core cooling system. This system is comprised of additional accumu- 
lator tanks and piping arranged to supply cooling water to the top of 
the core during the blowdown period following a postulated large- 
break loss-of-coolant accident (LOCA). The objective of UHI is to 
add to the core cooling provided by the conventional emergency 
core cooling system (ECCS) and so permit operation at linear heat 
rates comparable to those permitted in plants utilizing the dry 
containment concept. In this way, plants which include the UHI 
system would have greater operating flexibility while still meeting 
the acceptance criteria as defined in paragraph 50.46 of 10 CFR Part 
50. This review is concerned with those changes to the Westing- 
house ECCS evaluation model that have been proposed for the UHI- 
LOCA model. 


47833 (NUREG—0375) Two-phase flow instrumentation review 
group meeting. Hsu, Y.Y. (ed.). (Nuclear Regulatory Commission, 
Washington, D.C. (USA). Office of Nuclear Regulatory Research). 
Sep 1977. 274p. (CONF-770157—). NTIS $10.75. 

From Meeting on two-phase flow instrumentation; Silver 
Spring, MD, USA (13 Jan 1977). 

Separate abstracts were prepared for the individual papers 
included. 


47834 (NUREG—0375, pp I.1.1-I.1.29) Progress report on ad- 
vanced two-phase instrumentation. Sheppard, J.D.; Leavell, W.H.; 
Shahrokhi, F.; Wynn, M.C. Sep 1977. 

From Meeting on two-phase flow instrumentation; Silver 
Spring, MD, USA (13 Jan 1977). 

In Two-phase flow instrumentation review group meeting. 

A Venturi meter was tested as a two-phase momentum moni- 
toring device in the ORNL air-water, two-phase flow facility. Void 
fraction was monitored at the Venturi inlet with a rotating electric 
field, conductance meter, and Venturi pressure drop was correlated 
with mixture momentum determined by a separated-flow model. A 
computer algorithm was developed to apply cross-correlation tech- 
niques to the measurement of nonstationary two-phase velocities. 
The algorithm was tested with computer-generated, two-phase ve- 
locity transients. Preliminary results show good agreement between 
algorithm estimates and the known velocities. 


47835 (NUREG—0375, pp I.2.1-1.2.30) USNRC sponsored in- 
strumentation research at Rensselaer Polytechnic Institute (RPI). 
Lahey, R.T. Jr. Sep 1977. 

From Meeting on two-phase flow instrumentation; Silver 
Spring, MD, USA (13 Jan 1977). 

In Two-phase flow instrumentation review group meeting. 

The current sponsored instrumentation research at RPI can 
be conveniently divided into two categories. (1) Instrumentation to 
be used in pressure suppression containment system experiments to 
determine the steam content in a steam/air flow. (2) Two-phase flow 
instrumentation which can be used to determine the volumetric 
vapor (void) fraction. This paper is a status report of the progress 
during the first two quarters of a twelve quarter program. First the 
facilities which have been constructed in which to develop the 
instrumentation are described; then theory and/or instrumentation 
are discussed. Exploratory “bench top” test results for various novel 
two-phase flow measurement devices are also presented. 
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47836 (NUREG—0375, pp I.3.1-1.3.14) BNL light water reactor 
thermohydraulic development p ; instrumentation tasks. Jones, 
O.C. Jr. (Brookhaven National Lab., Upton, NY). Sep 1977. 

From Meeting on two-phase flow instrumentation; Silver 
Spring, MD, USA (13 Jan 1977). 

In Two-phase flow instrumentation review group meeting. 

A program was begun on July 1, 1977, the first part of which 
had as its main objective the development of analytical expressions 
for the non-equilibrium rates of vapor generation under various 
circumstances of interest in accident analysis. In support of this 
development effort, an experimental program is being undertaken to 
measure the actual vaporization rates in flashing flows. Instrumenta- 
tion is being constructed and developed in support of this effort to 
obtain both global and local measurements necessary to provide the 
desired information. This instrumentation includes a global densi- 
tometer using radiation attenuation techniques and miniature optical 
probes for obtaining local information regarding vapor residence 
time fractions and interfacial passage velocities. This presentation 
summarizes the work to date and the current status of this portion of 
the overall program. 


47837 (NUREG—0375, pp I.4.1-1.4.34) Laser-Doppler anemo- 
metry technique applied to two-phase dispersed flows. Lee, S.L.; 
Srinivasan, J. (State Univ. of New York, Stony Brook). Sep 1977. 

From Meeting on two-phase flow instrumentation; Silver 
Spring, MD, USA (13 Jan 1977). 

In Two-phase flow instrumentation review group meeting. 

The ultimate aim of this experimental investigation is to study 
droplet hydrodynamics under conditions simulating steam water 
droplet flow predicted to occur during the reflood portion of 
LOCA. This research will support the development of advanced 
systems code for which constitutive laws must be developed ulti- 
mately for predicting heat transfer during core reflooding in the 
vicinity of the rising water level where droplets are formed by 
violent boiling and broken up by the Leidenfrost phenomenon. The 
technique involved the utilization of SUNY-SB developed Laser- 
Doppler anemometer and experimental hardware for flow measure- 
ments. In order to do this, an entirely new methodology and the 
accompanying special electronic instrumentation would have to be 
developed. To test and verify this new scheme, a solid particle-water 
flow system has been used. Some preliminary results are presented. 


47838 (NUREG—0375, pp I.5.25-I.5.37) State of the art: two- 
phase flow calibration techniques. Stanley, M.L. (EG and G Idaho, 
Inc., Idaho Falls). Sep 1977. 

From Meeting on two-phase flow instrumentation; Silver 
Spring, MD, USA (13 Jan 1977). 

In Two-phase flow instrumentation review group meeting. 

The nuclear community faces a particularly difficult problem 
relating to the calibration of instrumentation in a two-phase flow 
steam/water environment. The rationale of the approach to water 
reactor safety questions in the United States demands that accurate 
measurements of mass flows in a decompressing two-phase flow be 
made. An accurate measurement dictates an accurate calibration. 
This paper addresses three questions relating to the state of the art in 
two-phase calibration: (1) What do we mean by calibration. (2) What 
is done now. (3) What should be done. 


47839 (NUREG—0375, pp 1I.5.39-I.5.57) Progress report on 
INEL full flow drag screen. Arave, A.E.; Colson, J.B.; Fincke, J.R. 
(EG and G Idaho, Inc., Idaho Falls). Sep 1977. 

From Meeting on two-phase flow instrumentation; Silver 
Spring, MD, USA (13 Jan 1977). 

In Two-phase flow instrumentation review group meeting. 

The objective in developing a full flow drag screen is to 
obtain a total momentum flux measurement which when combined 
with a suitable independent velocity or density measurement will 
yield a total mass flux. The major design considerations are predicat- 
ed by the fact that an accurate momentum flux measurement must be 
made over a wide range of flow conditions. The device should 
exhibit a constant calibration regardless of Reynolds number, void 
fraction, slip ratio, or flow regime. The dynamics of drag devices are 
well understood in single-phase flows. This is not true for two-phase 
flows. The present development program is directed toward gaining 
an understanding of the dynamics of drag devices which sample the 
total area of a Pipe in two-phase flow and developing a method for 
deducing mass flow rate using such a device. Various geometric 
arrangements are to be investigated. Testing to date has shown 
excellent results using a round wire mesh screen in the Semiscale 
air/water loop. Future air/water testing will include perforated 
plates and wire meshes with both rectangular and diamond shaped 
cross sections. Analytical models of the hydrodynamics of the drag 
screen as well as the associated density or velocity measuring device 
are being used to select the optimum configuration. Alternate force 
sensing methods are also being considered. These include single and 
multiple transducer arrangements. Multistage springs and pressure 
drop across the body are to be evaluated for extending the dynamic 
range of the drag body. 
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47840 (NUREG—0375, pp I.5.75-1.5.89) Progress report on 
LOFT upgrade drag-disc turbine separate effects test. Bearden, R.G. 
(EG and G Idaho, Inc., Idaho Falls). Sep 1977. 

From Meeting on two-phase flow instrumentation; Silver 
Spring, MD, USA (13 Jan 1977). 

In Two-phase flow instrumentation review group meeting. 

The present Drag-Disc Turbine Transducers (DTT) installed 
in the Loss-of-Fluid Test (LOFT) facility were analyzed and rede- 
sign goals were established during FY 76. A prototype DTT was 
developed and single-phase and separate effects testing was complet- 
ed. An alternate eddy current sensor for the DTT drag body was 
developed and tested during FY 76. The results of the separate 
effects testing program will be incorporated in the design and 
development of a second prototype which will be tested under 
single- and two-phase conditions during FY 77. 


47841 (NUREG—0375, pp I.6.1-1.6.12) Survey of facilities for 
two-phase flow instrument testing. Estrada, H. Sep 1977. 

From Meeting on two-phase flow instrumentation; Silver 
Spring, MD, USA (13 Jan 1977). 

In Two-phase flow instrumentation review group meeting. 

A limited review is being conducted of facilities, in the United 
States and abroad, which have capabilities for testing the flow 
instruments used in water reactor safety experiments. Such experi- 
ments require flow instruments which determine the mass flows of 
each fluid phase (steam and water) and a flow regime characterizing 
variable, such as void fraction. Because mass storage effects are 
significant, flow instruments are required at several locations in a 
typical safety experiment. At each location, a number of measure- 
ments of differing principle must be made to define the mass flows 
and void fraction; the number corresponds to the number of unk- 
nowns. Thus, a flow “instrument” which is to be tested, may actually 
consist of several measuring devices, from which individual phase 
mass flows and regime can be inferred. Testing such instruments 
requires that facilities have a variety of characteristics. The variety 
derives from the scope of the tests needed to develop and calibrate a 
flow instrument. The tests and the facilities needed are described. 


47842 (NUREG—0458) Short term safety assessment on the 
environmental qualification of safety-related electrical equipment of 
SEP operating reactors. (Nuclear Regulatory Commission, Washing- 
ton, D.C. (USA). Office of Nuclear Reactor Regulation). May 1978. 
57p. NTIS $5.25. 

A review of environmental qualifications of safety-related 
electrical equipment for older plants in the Systematic Evaluation 
Program (SEP) was made to determine if the scope of environmental 
qualification should include all safety-related electrical equipment 
and all design basis events. 


47843 (NUREG/CR—0035) Two-phase flow phenomena in nu- 
clear reactor technology. Quarterly report, September 1—November 
30, 1977. Lahey, R.T. Jr. (Rensselaer Polytechnic Inst., Troy, N.Y. 
(USA). Dept. of Nuclear Engineering). Feb 1978. 84p. NTIS $6.00. 

The basic purpose of this research program is to develop a 
more thorough understanding of two-phase flow phenomena associ- 
ated with certain hypothetical nuclear reactor accidents. The pro- 
gram is divided into three major tasks. Task I is concerned with the 
development of reliable, inexpensive and easily interpretable, two- 
phase flow instrumentation with which some basic two-phase flow 
parameters can be measured (e.g., void fraction, phase velocity, etc.). 
This instrumentation is intended for high pressure steam-water appli- 
cations as well as laboratory use. Task II is concerned with the 
detailed fluid mechanics of two-phase flow. Specifically, an in-depth 
understanding of two-phase flow multidimensional void distribution 
mechanisms and phase separation effects will be developed. Task III 
is intended to address a current safety question concerning the 
performance of the BWR emergency core cooling (ECC) system. 
Particular emphasis will be placed on parallel channel effects during 
ECCS operation. 


47844 (NUREG/CR—0039) Studies of dynamic loads in pres- 
sure suppression containment. Quarterly report, July 1—September 
30, 1977. Chan, C.K. (California Univ., Los Angeles (USA). Dept. of 
Chemical, Nuclear, and Thermal Engineering). Dec 1977. 50p. NTIS 
$5.25. 


The report describes work performed to study various hydro- 
dynamic and thermal processes occurring during transient injection 
of air or steam into a pool of water. During the reporting period, 
detailed investigation of the flow behavior in the vent pipe down- 
stream of the orifice was made. The effect of wet well volume 
reduction on the nature of forces observed at the ceiling of the wet 
well was also investigated. An experimental apparatus designed to 
study steam transients has been constructed and operated without 
instrumentation. Instrumentation is being developed and operating 
procedures are being worked out. A simple numerical investigation 
of the growth of a gas bubble was initiated to help understand the 
experimental observations and interpret the data, verify scaling laws, 
and to provide a simple solution which can be validated by large- 
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scale computer codes. The method is based on the method of 
synthesis and has been applied to the Rayleigh bubble. 


47845 (NUREG/CR—0067) Studies of dynamic loads in pres- 
sure suppression containment. Quarterly report, October 1—Decem- 
ber 31, 1977. Chan, C.K. (California Univ., Los Angeles (USA). 
Dept. of Chemical, Nuclear, and Thermal Engineering). Jan 1978. 
74p. NTIS $6.00. 

Progress in studies on various hydrodynamic and thermal 
processes occurring during transient injection of air or steam into a 
pool of water is reported. Details are given for tests on transient air 
injection, steam chugging, and pressure transducer response to ther- 
mal transients. 


47846 (NUREG/CR—0076) Evaluation of materials for 
CRBRP core retention. Annual progress report. Swanson, D.G. 
(Aerospace Corp., Los Angeles, Calif. (USA). Materials Science 
Lab.). Oct 1977. 152p. (ATR—77(7608)-2). NTIS $8.00. 

A series of experiments were performed to study the interac- 
tions expected in a hypothetical core meltdown accident between 
molten core debris, liquid sodium, and reactor materials. In “tran- 
sient” molten core debris experiments, either UOz or stainless steel 
was melted in an electric arc furnace, poured on a specimen to 
simulate thermal shock, and allowed to cool. Later, in combined 
transient-sustained heating experiments, the UO: or steel layer was 
remelted in another arc furnace and maintained in a molten state in 
order to study the penetration of molten core debris into the speci- 
men. During the liquid sodium experiments, sodium was poured on 
the material being tested and was then maintained at a predetermined 
temperature in a single operation. In both the molten core debris and 
liquid sodium experiments, interactions with MgO, basalt concrete, 
magnetic concrete, and two kinds of limestone concrete were inves- 
tigated. Temperature data were obtained, and gas samples were 
analyzed in both series of experiments. In addition, penetration rates 
were determined in the molten core debris experiments. Some mi- 
crostructural analysis has been completed but more remains to be 
done. 


47847 (NUREG/CR—0094) PWR Blowdown Heat Transfer 
Separate-Effects Program. Thermal-Hydraulic Test Facility experi- 
mental data report for test 166S. Clemons, V.D.; White, M.D.; 
Hedrick, R.A. (Oak Ridge National Lab., Tenn. (USA)). 1 May 
1978. Contract W-7405-ENG-26. 53p. (ORNL/NUREG/TM—199). 
Dep. NTIS, PC A04/MF AOl1. 

Reduced instrument responses are presented for Thermal- 
Hydraulic Test Facility (THTF) test 1668, which is part of the 
ORNL Pressurized-Water Reactor (PWR) Blowdown Heat Transfer 
Separate-Effects Program. The objective of the program is to inves- 
tigate the thermal-hydraulic phenomenon governing the energy 
transfer and transport processes that occur during a loss-of-coolant 
accident in a PWR system. Test 166S was conducted to obtain 
thermal-hydraulic and CHF information in THTF bundle 1 with an 
intact hot leg. The primary purpose of this report is to make the 
reduced instrument responses during tests 166S available. These are 
presented in graphical form in engineering units and have been 
analyzed only to the extent necessary to ensure reasonableness and 
consistency. 


47848 (ORNL/NUREG/TM—200) Multirod Burst Test Pro- 
gram progress report, July—December 1977. Chapman, R.H. (Oak 
Ridge National Lab., Tenn. (USA)). 16 May 1978. Contract W-7405- 
ENG-26. 177p. (NUREG/CR—0103). Dep. NTIS, PC A09/MF 
AOl. 

The results of four steady-state, single-rod, creep rupture tests 
are reported. These tests were conducted at about 760°C to deter- 
mine if large ballooning occurs over extended lengths of test speci- 
mens heated with internal fuel simulators. Two transient bursts tests 
were conducted at essentially the same temperature for comparison. 
The results showed that deformation was slightly more uniform in 
the creep tests but was of the same magnitude as observed in the 
transient burst tests. It was also shown that temperature gradients 
exist in the creep tests and that these gradients determine the 
deformation behavior just as in the transient tests. Results of two 4 x 
4 bundle burst tests are presented. The shroud (external boundary) 
surrounding the test array was heated in one of the tests (B-1) and 
unheated in the other (B-2) test. Posttest examination of the B-1 test 
is nearly complete and extensive deformation data are reported. 
Since the B-2 assembly has not been examined, only qualitative 
comments on deformation are included. The observed deformation is 
greater than would be expected from single-rod tests conducted 
under comparable conditions. Even though significant deformation 
was observed, flow tests on the two deformed bundles showed that 
the pressure loss (Re approximately 10°) over the heated length was 
only 50 to 60% greater than that for a geometrically identical 
reference bundle. 


47849 (ORNL/TM—6288) Breeder reactor safety and core sys- 
tems programs progress report, October—December 1977. Fontana, 
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M.H.; Wantland, J.L. (Oak Ridge National Lab., Tenn. (USA)). Jun 
1978. Contract W-7405-ENG-26. 107p. AT. 

This report covers progress made during October—Decem- 
ber 1977 by the Breeder Reactor Safety and Core Systems Programs 
at the Oak Ridge National Laboratory. Topics discussed are pro- 
gram coordination, Thermal-Hydraulic Out-of-Reactor Safety 
(THORS) analysis and data evaluation, THORS facility operation, 
Sodium Boiling Test Facility (SBTF), materials for fuel pin simula- 
tion, neutronics of a disrupted core, environmental assessment of 
breeder reactor fuels, model evaluation of breeder reactor radioac- 
tivity releases, Nuclear Safety Information Center, central computer- 
ized data base for breeder reactor safety codes, and breeder reactor 
reliability data analysis center. 


47850 (PPGM—R93-76) Development of emergency core cooling 
systems in the PWR, BWR, and HWR Candu type of nuclear power 
plants. Mursid, D. (Gama Research Centre, Jogyakarta (Indonesia)). 
1976. 26p. (In Indonesian). Dep. NTIS (US Sales Only), PC A03/ 
MF AOl. 

Emergency core cooling systems in the PWR, BWR, and 
HWR-Candu type of nuclear power plant are reviewed. In PWR 
and BWR the emergency cooling can be catagorized as active high 
pressure, active low pressure, and a passive one. The PWR uses 
components of the shutdown cooling system: whereas the BWR uses 
components of pressure suppression contaiment. HWR Candu also 
uses the shutdown cooling system similar to the PWR except some 
details coming out from moderator coolant separation and expensive 
cost of heavy water. 


47851 (SAND—77-0998) Steam explosion triggering phenomena: 
stainless steel and corium-E simulants studied with a floodable arc 
melting apparatus. Nelson, L.S.; Buxton, L.D. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). May 1978. Contract EY-76-C-04-0789. 
153p. (NUREG/CR—0122). Dep. NTIS, PC A08/MF AO1. 

Laboratory-scale experiments on the thermal interaction of 
light water reactor core materials with water have been performed. 
Samples (10—35 g) of Type 304 stainless steel and Corium-E simu- 
lants were each flooded with approximately 1.5 litres of water to 
determine whether steam explosions would occur naturally. Many of 
the experiments also employed artificially induced pressure tran- 
sients in an attempt to initiate steam explosions. Vigorous interac- 
tions were not observed when the triggering pulse was not applied, 
and for stainless steel the triggering pulse initiated only coarse 
fragmentation. Two-stage, pressure-producing interactions were 
triggered for an “oxidic’’ Corium-E simulant. An impulse-initiated 
gas release theory has been simulated to explain the initial sample 
fragmentation. Although the delayed second stage of the event is not 
fully understood, it does not appear to be readily explained with 
classical vapor explosion theory. Rather, some form of metastability 
of the melt seems to be involved. 


47852 (SAND—77-2060) Light Water Reactor Safety Research 
Program. Quarterly report, April—June 1977. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). Apr 1978. Contract EY-76-C-04-0789. 44p. 
(NUREG—0183-4). Dep. NTIS, PC A03/MF AO1. 

Progress is summarized in LMFBR safety studies of corium- 
concrete interactions and molten metal-water reactions. (DG) 


47853 (SAND—78-0078C) Measurement of the penetration of 
liquid sodium into limestone concrete. Sutherland, H.J.; Kent, L.A. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. Contract EY-76- 
C-04-0789. 7p. (CONF-780622—8). Dep. NTIS, PC A02/MF AOl. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

A pulse-echo ultrasonic system is used to monitor the move- 
ment of the interface created by pouring hot, liquid sodium onto 
limestone concrete. The essence of this system is to measure the time 
required for an acoustic signal, generated by the transmitting trans- 
ducer, to traverse the specimen, reflect at the pool/concrete inter- 
face, and then retraverse the sample. 


47854 (SAND—78-0216C) Network model of free convection 
within internally heated porous media. Conrad, P.W. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 6p. 
(CONF-780622—6). Dep. NTIS, PC A02/MF AO1. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

Portions of document are illegible. 

A hypothetical core-disruptive accident in a liquid metal fast 
breeder reactor may result in the formation of an internally heated 
debris bed which is immersed in liquid sodium. A method is demon- 
strated for computing the heat transfer from such a bed to the 
overlying sodium pool due to single-phase, free convection. 


47855 (SAND—78-0217C) Full-scale turbine-missile casing exit 
tests. Yoshimura, H.R.; Schamaun, J.T.; Sliter, G.E. (Sandia Labs., 
Albuquerque, N.Mex. (USA); Electric Power Research Inst., Palo 





4740 ENERGY RESEARCH ABSTRACTS 


Alto, Calif. (USA)). 1978. Contract EY-76-C-04-0789. 4p. (CONF- 
780622—2). Dep. NTIS, PC A02/MF AO1. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
8). 
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Nuclear power plant designers are required to provide safety- 
related components with adequate protection against hypothetical 
turbine-missile impacts. In plants with a “peninsula” arrangement, 
protection is provided by installing the turbine axis radially from the 
reactor building, so that potential missile trajectories are not in line 
with the plant. In plants with a “non-peninsula” arrangement, poten- 
tial trajectories intersect the plant, so that designers need to rely on 
the low probability of a missile strike and on the protection provided 
by reinforced concrete walls in order to demonstrate an adequate 
level of protection (USNRC Regulatory Guide 1.115). One of the 
critical first steps in demonstrating adequacy is the determination of 
the energy and spin of the turbine segments as they exit the turbine 
casing. spin increases the probability that a subsequent impact 
with protective barrier will be off-normal and therefore less severe 
than the normal impact assumed in plant designs. As a part of its 
research program in the area of hypothetical nuclear-plant missiles, 
Electric Power Research Institute (EPRI) is funding full-scale tur- 
bine-missile casing exit tests which are to be conducted at Sandia 
Laboratories. This will be followed by impact tests on reinforced 
concrete structures. Turbine segments to be used in the tests have 
been provided by Westinghouse and General Electric. 


47856 (SAND—78-0274C) Fuel pin modeling for the prompt 
burst excursion (PBE) experiments. Young, M.F. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. Sp. 
(CONF-780622—1). Dep. NTIS, PC A02/MF AO1. 

, From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

A series of in-pile experiments has been conducted at Sandia 
Laboratories to provide information on pressure levels and conver- 
sion of thermal energy into mechanical work in various advanced 
fuel-coolant systems during hypothetical, superprompt critical excur- 
sions. Identification of the phenomena causing pressure generation 
requires knowledge of the thermodynamic state of the fuel and 
coolant at the time of pin failure and fuel-coolant motion and mixing 
following pin failure. The paper describes the salient features of a pin 
model, EXPAND, used to predict pin failure time and location, and 
to calculate internal fuel motion and the temperature profile in the 
fuel-clad-coolant system up to the time of failure. 


47857 (SAND—78-0341) Qualification Testing Evaluation Pro- 
gram, Light Water Reactor safety research. Quarterly report, Octo- 
ber—December 1977. Luna, R.E. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Apr 1978. Contract EY-76-C-04-0789. 70p. Dep. 
NTIS, PC A04/MF AO1. 

The objectives of the QTE Program are to obtain data needed 
for confirmation of the suitability of current standards and regula- 
tory guides for Class 1E safety-related equipment and to obtain data 
that will provide an improved technical basis for modifications of 
these standards and quides where appropriate. Specific major objec- 
tives of the research are as follows: (1) to provide assessments of 
(post) LOCA testing methodologies including a qualitative assess- 
ment of the synergistic effects resulting from the combined environ- 
mental testing of representative Class 1E equipment, (2) to determine 
the radiation environment from the nuclear source term for a design 
basis LOCA and evaluate the adequacy of radiation simulators, and 
(3) to provide a model that can be used to simulate the natural aging 
process of representative Class 1E materials by accelerated aging 
methods. Progress in all these areas is described. 


47858 (SAND—78-0363C) Analysis of in-pile fuel disruption 
experiments, Ostensen, R.W.; Young, M.F. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. Sp. (CONF- 
780622—3). Dep. NTIS, PC A02/MF AO1. 
1978) From ANS annual meeting; San Diego, CA, USA (18 Jun 
For analysis of a loss-of-flow (LOF) accident in an LMFBR, 
knowledge of the mode of disruption of irradiated fuel is of critical 
importance. In addition, to determine whether the reactor can un- 
dergo a severe prompt critical power excursion it is important to 
know the time of onset and rate of fuel dispersal, if any. A series of 
experiments has been performed at Sandia Laboratories to provide 
the necessary data base. The failure of irradiated fuel in the ACPR 
reactor was recorded by high speed cinematography. The paper 
compares the experimental data to available fuel disruption models, 
and indicates the model improvements needed to reconcile the 
models with the data. 


47859 (UCID—17824) Seismic Safety Margin Research Pro- 
gram: program plan. Smith, P.D.; Tokarz, F.J.; Bernreuter, D.L.; 
Cummings, G.E.; Chou, C.K. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 6 Jun 1978. Contract W-7405-ENG-48. 
121p. Dep. NTIS, PC A06/MF AO1. 
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Since the first meeting on November 9, 1977, the objective of 
the Seismic Safety Margin Research Program (SSMRP) has been to 
develop mathematical models that realistically predict the probabil- 
ity of radioactive releases from seismically induced events in nuclear 
power plants. These models will be used to estimate the actual 
probability of release, to estimate the conservatisms in seismic design 
methodologies such as those embodied in the Standard Review Plant 
(SRP), and to develop a new seismic design methodology based on 

robability. This document describes specific subtasks to be per- 
ormed on Phase I of the SSMRP. Phase I activity will take 
approximately 20 months to complete. 


47860 Design measures to minimise radiation exposure of staff 
for a commercial nuclear power plant. Keenan, F. (South of Scotland 
Electricity Board, Glasgow); Pugh, I.G.; Youell, F.P. pp 300-308 of 
Reactor shielding. Roussin, R.W.; Abbott, L.S.; Bartine, D.E. (eds.). 
Princeton, NJ; Science Press (1977). 

From 5. international conference on reactor shielding; Knox- 
ville, TN, USA (18 Apr 1977). 

See CONF-770401—. 

World wide experience with nuclear power plants has high- 
lighted the problem of radiation exposure of station staff. In the 
design of future UK plants the problem has been further emphasized 
by the adoption for design purposes, of reduced exposures to opera- 
tors. For design purposes 1 Rem/year per operator will be used. The 
paper discusses the design criteria for station design and describes 
measures incorporated to minimize staff radiation exposure using the 
Commercial Steam Generating Heavy Water Reactor (CSGHWR) 
as an example. A dose budgeting procedure is outlined and as part of 
this process station man-rem budgest have been established and man- 
rem estimates have been made for carrying out all normal oper- 
ations, inspection and maintenance work. The provisional results of 
implementing this procedure are given. 


47861 Some basic research needs related to LWR and FBR 
safety. Duffey, R.B. (Electric Power Research Inst., Palo Alto, CA). 
Trans. Am. Nucl. Soc.; 28: 55-56(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47862 Overview of fission gas effects in hypothetical fast reactor 
accidents, Deitrich, L.W. (Argonne National Lab., IL). Trans. Am. 
Nucl. Soc.; 28: 231-232(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47863 Modeling breeder reactor transient fission gas behavior: 

bubble equilibration effects. Gruber, E.E. (Argonne National Lab., 
IL). Trans. Am. Nucl. Soc.; 28: 236-237(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 

1978). 

See CONF-780622—. 


47864 Modeling of the effects of grain-boundary fission gas on 
transient fuel behavior. DiMelfi, R.J.; Deitrich, L.W. (Argonne Na- 
tional Lab., IL). Trans. Am. Nucl. Soc.; 28: 237-239(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47865 Mobility of fission gas bubbles during transient heating 
conditions. Rest, J.; Gehl, S.M. (Argonne National Lab., IL). Trans. 
Am. Nucl. Soc.; 28: 239-240(Jun 1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 
" See CONF-780622—. 


1978) 


47866 Transient fission gas behavior: experimental and analytical 

results. Wang, W.L.; Rest, J.; Bandyopadhyay, G. (Argonne Nation- 

al Lab., IL). Trans. Am. Nucl. Soc.; 28: 240-241(Jun 1978). 

_ From ANS annual meeting; San Diego, CA, USA (18 Jun 
" See CONF-780622—. 


47867 Role of fission gas and fuel melting on transient fuel 

response. Bandyopadhyah, G.; Buzzell, J.A. (Argonne National Lab., 

IL). Trans. Am. Nucl. Soc.; 28: 241-243(Jun 1978). 

1978) From ANS annual meeting; San Diego, CA, USA (18 Jun 
See CONF-780622—. 
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47868 Transient state initialization of quasi-static neutronics 
treatments. Luck, L.B. (Los Alamos Scientific Lab., NM). Trans. 
Am. Nucl. Soc.; 28: 245-246(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978) 


* See CONF-780622—. 


47869 Improved space-time kinetics method. Hauss, B.I.; Kasten- 
berg, W.E. (Univ. of California, Los Angeles). Trans. Am. Nucl. 
Soc.; 28: 246-248(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47870 Multidimensional wave propagation with FLASH-Genre 
codes. Aguilar, F.; Tuttle, P.G.; Phillips, R.E.; Refling, J.G. (Bab- 
cock and Wilcox Co., Lynchburg, VA). Trans. Am. Nucl. Soc.; 28: 
274-275(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47871 Modeling and numerical methods of TWOPOOL. Sien- 
icki, J.J.; Abramson, P.B. (Argonne National Lab., IL). Trans. Am. 
Nucl. Soc.; 28: 275-276(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47872 Value of distributed particle in cell techniques. Abramson, 
P.B.; Sienicki, J.J. (Argonne National Lab., IL). Trans. Am. Nucl. 
Soc.; 28: 277-278(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47873 First visual in-pile fuel disruption experiments. Cano, G.L. 
(Sandia Labs., Albuquerque, NM). Trans. Am. Nucl. Soc.; 28: 
437(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47874 Analysis of in-pile fuel disruption experiments. Ostensen, 
R.W.; Young, M.F. (Sandia Labs., Albuquerque, NM). Trans. Am. 
Nucl. Soc.; 28: 437-438(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47875 SAS3A simulations for a 19-pin dryout experiment. Han, 
J.T.; Tomlinson, E.T. (Oak Ridge National Lab., TN). Trans. Am. 
Nucl. Soc.; 28: 438-440(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47876 Simple transient analysis of the THORS bundle 6A boiling 
test results. Garrison, P.W. (Oak Ridge National Lab., TN). Trans. 
Am. Nucl. Soc.; 28: 440-442(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47877 Evaluation of incoherency effect on cladding motion in R- 
series test. Ishii, M.; Chen, W.L. (Argonne National Lab., IL). 
Trans. Am. Nucl. Soc.; 28: 442-443(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47878 Sodium voiding dynamics and cladding motion in a 37-pin 
fuel assembly during an LOF transient. Hwang, I.T.; Kuzay, T.M.; 
Marr, W.W.; Miles, K.J. (Argonne National Lab., IL). Trans. Am. 
Nucl. Soc.; 28: 443-445(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 
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47879 Two-phase momentum exchange experiment and analysis. 
Rexroth, P.E.; Starkovich, V. (Los Alamos Scientific Lab., NM). 
Trans. Am. Nucl. Soc.; 28: 445-446(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47880 Surface ablation in the impingement region of a liquid jet. 
Swedish, M.J.; Epstein, M.; Linehan, J.H.; Lambert, G.A.; Hauser, 
G.M.; Stachyra, L.J. (Argonne National Lab., IL). Trans. Am. Nucl. 
Soc.; 28: 446-447(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47881 Effects of pressure on steam explosion triggering in 

Corium-E simulants, Nelson, L.S.; Buxton, L.D. (Sandia Labs., Albu- 
querque, NM). Trans. Am. Nucl. Soc.; 28: 448(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 

1978). 

See CONF-780622—. 


47882 Analysis of shapes of solidified melts from entrapment 

experiments. Froehlich, G.; Mueller, G.; Unger, H. (Stuttgart Univ.). 
Trans. Am. Nucl. Soc.; 28: 449(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 

1978). 

See CONF-780622—. 


47883 Thermodynamic prediction of the temperature for film 
boiling destabilization and its relation to vapor explosion phenomena. 
Gunnerson, F.S. (Univ. of New Mexico, Albuquerque); Cronenberg, 
A.W. Trans. Am. Nucl. Soc.; 28: 449-451(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47884 Fragmentation requirements for detonating vapor explo- 
sions. Patel, P.D.; Theofanous, T.G. (Purdue Univ., West Lafayette, 
IN). Trans. Am. Nucl. Soc.; 28: 451-452(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47885 Analysis of in-pile MFCI experiments with carbide fuel. 
Henry, T.P.; Siegmann, E.R.; Kennedy, M.F. (Combustion Engi- 
neering, Inc., Windsor, CT). Trans. Am. Nucl. Soc.; 28: 452-453(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47886 Dryout heat flux in debris beds containing nonheated 
constituents and particles of different sizes. Dhir, V.K.; Catton, I. 
(Univ. of California, Los Angeles). Trans. Am. Nucl. Soc.; 28: 454- 
455(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47887 Study of heat transfer associated with melting of horizon- 
tal substrate. Taghavi-Tafreshi, K.; Dhir, V.K.; Catton, I. (Univ. of 
California, Los Angeles). Trans. Am. Nucl. Soc.; 28: 455-456(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47888 Turbulent convection in horizontal two-layer systems with 
and without interfacial freezing. Bergholz, R.F. (Argonne National 
Lab., IL). Trans. Am. Nucl. Soc.; 28: 456-457(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47889 Heat transfer mechanism associated with immersed melt- 
ing surfaces. Chen, M.M.; Baker, L. Jr. (Argonne National Lab., IL). 
Trans. Am. Nucl. Soc.; 28: 457-458(Jun 1978). 
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From ANS annual meeting; San Diego, CA, USA (18 Jun 
" See CONF-780622—. 


47890 Evaluation of postulated sodium spills and fires in an 

LMFBR. Tsai, S.S.; Gasser, R.D.; Albright, D.C. (Brookhaven 

National Lab., Upton, NY). Trans. Am. Nucl. Soc.; 28: 458-460(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 

1978). 

See CONF-780622—. 


47891 Analysis of LMFBR containment response to a core- 
disruptive accident. Gasser, R.D.; Pratt, W.T. (Brookhaven National 
Lab., Upton, NY). Trans. Am. Nucl. Soc.; 28: 460(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978) 


” See CONF-780622—. 


47892 Natural-convection effects in a blocked GCFR fuel assem- 
bly. Grimm, F.; Torri, A. (General Atomic Co., San Diego, CA). 
Trans. Am. Nucl. Soc.; 28: 461-462(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47893 Core subassembly cluster dynamic response to an acciden- 
tal pressure rise. Ash, J.E. (Argonne National Lab., IL); Kennedy, 
J.M.; Belytschko, T.B. Trans. Am. Nucl. Soc.; 28: 462-464(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47894 Analysis and measurement of solidification dynamics of 
flowing two-phase noncondensable mixtures. Greene, G.A. (Brookha- 
ven National Lab., Upton, NY); Jones, O.C. Jr.; Kazimi, M.S.; 
Ginsberg, T.; Barry, J.J. Trans. Am. Nucl. Soc.; 28: 465-466(Jun 
1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47895 Thermal coitions controlling subassembly failure propaga- 
tion during the transition phase in an LMFBR. Hakim, S.J.; Bauer, 
T.H.; McNary, R.O. (Argonne National Lab., IL). Trans. Am. Nucl. 
Soc.; 28: 466-468(Jun 1978). 

- From ANS annual meeting; San Diego, CA, USA (18 Jun 


See CONF-780622—. 


47896 Transition phase of fast reactor overpower excursions. 
Varela, D.; Kastenberg, W.E.; Dhir, V.K. (Univ. of California, Los 
Angeles). Trans. Am. Nucl. Soc.; 28: 468-469(Jun 1978). 

7) From ANS annual meeting; San Diego, CA, USA (18 Jun 


" See CONF-780622—. 


47897 Role of radiative heat transfer in post-disassembly fuel 
self-mixing. Cho, D.H. (Argonne National Lab., IL); Chan, S.H. 
Trans. Am. Nucl. Soc.; 28: 469-470(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47898 Effect of creep on thermal fracturing in oxide crusts. 
Lipinski, R.J. (Sandia Labs., Albuquerque, NM). Trans. Am. Nucl. 
Soc.; 28: 470-471(Jun 1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


47899 Recriticality considerations for the loss-of-heat-sink acci- 
dent with scram. Bari, R.A.; Ludewig, H.; Pratt, W.T.; Sun, Y.H. 
(Brookhaven National Lab., Upton, NY). Trans. Am. Nucl. Soc.; 28: 
471-472(Jun 1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 
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47900 Fast integral model for the transient analysis of a melting 
fuel pin. Vaurio, J.K.; Mueller, C. (Argonne National Lab., IL). 
Trans. Am. Nucl. Soc.; 28: 473-474(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47901 Simple computational model for the prediction of fuel pin 
failure in the transient overpower accident. Mast, P.K. (Los Alamos 
Scientific Lab., NM); Scott, J.H.; Dorning, J.J. Trans. Am. Nucl. 
Soc.; 28: 474-475(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47902 Effect of power skew on the FTR TOP accident. Yung, 
S.C.; Wilburn, N.P. (Westinghouse Hanford Co., Richland, WA). 
Trans. Am. Nucl. Soc.; 28: 475-476(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47903 Interaction of molten UO. with stainless-steel cladding 
under TOP accident conditions. Jones, B.G. (Univ. of Illinois, 
Urbana); Spencer, B.W.; Henry, R.E. Trans. Am. Nucl. Soc.; 28: 477- 
478(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47904 Behavior of unirradiated sodium-bonded carbide during 
mild overpower transients. Tsi, H.C.; Neimark, L.A. (Argonne Na- 
tional Lab., IL). Trans. Am. Nucl. Soc.; 28: 478-479Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47905 Transient fission gas release effects on carbide fuel failure 
dynamics. Henry, T.P.; Siegmann, E.R. (Combustion Engineerings, 
Inc., Windsor, CT). Trans. Am. Nucl. Soc.; 28: 479-481(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978) 


" See CONF-780622—. 


47906 TREAT TOP test H6: preliminary results. Page, R.J.; 
Rothman, A.B.; Schmidt, K.J.; Fink, C.L.; Mouring, R.W.; Lo, 
R.K.; Froehle, P.H.; Johanson, E.W. (Argonne National Lab., IL). 
Trans. Am. Nucl. Soc.; 28: 481-482(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47907 TREAT transient overpower experiment R12. Koopman, 
R.N.; Testa, F.J.; Kramer, N.A.; McNary, R.O.; Rothman, A.B. 
(Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 28: 482-483(Jun 
1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


47908 Applicability of TREAT TOP experiments to post-failure 
dynamics, Padilla, A. Jr.; Smith, D.E. (Westinghouse Hanford Co., 
Richland, WA). Trans. Am. Nucl. Soc.; 28: 483-484(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47909 Sensitivity study of LMFBR core disassemblies. Ostensen, 
R.W. (Sandia Labs., Albuquerque, NM). Trans. Am. Nucl. Soc.; 28: 
485-486(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


47910 Effects of recent modeling developments in LMFBR 
prompt burst calculations. Sienicki, J.J.; Abramson, P.B. (Argonne 
National Lab., IL). Trans. Am. Nucl. Soc.; 28: 486-487(Jun 1978). 
1978) From ANS annual meeting; San Diego, CA, USA (18 Jun 
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See CONF-780622—. 


47911 Prompt burst energetics experiments: uranium carbide 
series. Reil, K.O. (Sandia Labs., Albuquerque, NM); Young, M.F.; 
Plitz, H. Trans. Am. Nucl. Soc.; 28: 487-489(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 


See CONF-780622—. 


47912 Fuel pin modeling for the prompt burst excursion (PBE) 
experiments. Young, M.F. (Sandia Labs., Albuquerque, NM). Trans. 
Am. Nucl. Soc.; 28: 489-490(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978 


" See CONF-780622—. 


47913 Comparison of ICECO predictions of wave propagation in 
the rigid two-dimensional vessel experiments. Wang, C.Y.; Chang, 
Y.W. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 28: 490- 
492(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47914 Response of fluid-filled vessels to internal explosions. 
Bryant, A.R.; Morris, E. (United Kingdom Nuclear Installations 
Inspectorate, London). Trans. Am. Nucl. Soc.; 28: 492-493(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978) 


" See CONF-780622—. 


47915 Comparisons of ICEPEL code predictions with experimen- 
tal results for a flexible-pipe elbow loop. A-Moneim, M.T.; Chang, 
Y.W. (Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 28: 493- 
495(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


47916 Applicability of SAREF to alternative fuels. Rose, D.; 
Avery, R.; Dickerman, C.E.; Fauske, H.K.; Mueller, C.J. (Argonne 
National Labs., IL). Trans. Am. Nucl. Soc.; 28: 496-497(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 


See CONF-780622—. 


47917 Feasibility study for a post-accident heat removal facility. 
Apperson, C.E. Jr.; Barts, E.W.; Bennett, J.G.; Dunwoody, W.E. 
(Los Alamos Scientific Lab., NM). Trans. Am. Nucl. Soc.; 28: 497- 
498(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 


See CONF-780622—. 


1978). 


47918 Experimentally based limits on SAREF test-fuel-motion 
reactivity feedback. Mueller, C.J.; Bowers, C.H.; Dickerman, C.E. 
(Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 28: 498-499(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


47919 Fuel displacement diagnostics for a 91-pin subassembly. 
DeVolpi, A. (Argonne National Lab., IL); Fink, C.L.; Rhodes, E.A.; 
Hosteny, R.; Rhude, H.V.; Boyar, R.E.; Duncan, L.J.; Evans, A.E.; 
Barton, J. Trans. Am. Nucl. Soc.; 28: 499-S00(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978) 


" See CONF-780622—. 


47920 Coded aperture imaging in many-pin fuel bundles. 
McArthur, D.A.; Halbleib, J.A. Sr.; Morel, J.E. (Sandia Labs., 
Albuquerque, NM). Trans. Am. Nucl. Soc.; 28: 500-501(Jun 1978). 
a From ANS annual meeting; San Diego, CA, USA (18 Jun 


" See CONF-780622—. 


47921 Design and operational evaluation of a differential pressure 
local void fraction probe. Greene, G.A.; Ginsberg, T.; Jones, O.C. Jr. 
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(Brookhaven National Lab., Upton, NY). Trans. Am. Nucl. Soc.; 28: 
501-503(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47922 Close-in sampling of aerosols from fission-vaporized UO, 
fuel. Elrick, R.M. (Sandia Labs., Albuquerque, NM). Trans. Am. 
Nucl. Soc.; 28: 503-504(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47923 Modeling fission product release from ruptured LWR fuel 
rods. Lorenz, R.A.; Collins, J.L.; Malinauskas, A.P. (Oak Ridge 
National Lab., TN). Trans. Am. Nucl. Soc.; 28: 505-506(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47924 Simple model for plugging of ducts by aerosol deposits. 
Vaughan, E.U. (Atomics International, Canoga Park, CA). Trans. 
Am. Nucl. Soc.; 28: 507-508(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47925 LIMITS: a fast Monte Carlo code for system reliability. 
Lee, Y.T.; Salem, S.L. (Univ. of California, Los Angeles). Trans. 
Am. Nucl. Soc.; 28: 509-510(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47926 PL-MODT: a modular fault tree analysis and transient 
evaluation code. Modares, M.; Wolf, L. (Massachusetts Inst. of 
Tech., Cambridge). Trans. Am. Nucl. Soc.; 28: 510-511(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47927 Fuel failure propagation reliability assessment. Brown, 
R.G. (Westinghouse Advanced Reactors Div., Madison, PA). Trans. 
Am. Nucl. Soc.; 28: 511-513(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622--. 


47928 Statistical analysis of SIMMER-II results. Burns, R.D. 
III; Luck, L.B. (Los Alamos Scientific Lab., NM). Trans. Am. Nucl. 
Soc.; 28: 513-514(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47929 Properties of local and general coincidence schemes assum- 
ing two failure modes. Grimm, K.N. (Argonne National Lab., IL); 
Kerr, W. Trans. Am. Nucl. Soc.; 28: 514-515(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47930 Statistical determination of effective variables in sensitiv- 
ity analysis. Krieger, T.J.; Durston, C.; Albright, D.C. (Brookhaven 
National Lab., Upton, NY). Trans. Am. Nucl. Soc.; 28: 515-516(Jun 
1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 


See CONF-780622—. 


47931 Comparative risk assessment in the licensing of nuclear 
power plants. Denton, H.R.; Vollmer, R.H. (Nuclear Regulatory 
Commission, Washington, DC). Trans. Am. Nucl. Soc.; 28: 517(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 
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47932 Sodium interaction with limestone concrete test results. 

King, D.L.; Sallach, R.A.; Smaardyck, J.E.; Sutherland, H.J. (Sandia 

Labs., Albuquerque, NM). Trans. Am. Nucl. Soc.; 28: 521-522(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 

1978). 

See CONF-780622—. 


47933 Chemical phenomenology of the sodium/limestone con- 

crete interaction. Sallach, R.A.; Smaardyk, J.E.; King, D.L. (Sandia 

Labs., Albuquerque, NM). Trans. Am. Nucl. Soc.; 28: 522-523(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 

1978). 

See CONF-780622—. 


47934 Measurement of the penetration of liquid sodium into 
limestone concrete. Sutherland, H.J.; Kent, L.A. (Sandia Labs., Albu- 
querque, NM). Trans. Am. Nucl. Soc.; 28: 523-524(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47935 Interactions between molten-core drbris and reactor mate- 
rials. Swanson, D.G. (Aerospace Corp., Los Angeles); Zehms, E.H.; 
van Paassen, H.L.; Marchese, A.R. Trans. Am. Nucl. Soc.; 28: 524- 
§25(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47936 Interactions of molten UO, with steel and graphite. Gu- 
derjahn, C.A.; Morewitz, H.A. (Atomics International, Canoga 
Park, CA). Trans. Am. Nucl. Soc.; 28: 525-526(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47937 Study of material compatibility for GCFR core-catcher 
applications. Yang, L.; Simnad, M.; Baugh, W.; Kang, C. (General 
Atomics Co., San Diego, CA). Trans. Am. Nucl. Soc.; 28: 526- 
527(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47938 Observations on effects of stainless steel on UO>-graphite 
interactions. Heiberger, J.J.; Fink, J.K.; Leibowitz, L. (Argonne 
National Lab., IL). Trans. Am. Nucl. Soc.; 28: 527-528(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47939 LMFBR design transients and regulatory requirements. 
Denise, R.P.; O'Reilly, P.D.; Speis, T.P.; Holz, H.B.; Riehm, P.F. 
(Nuclear Regulatory Commission, Washington, DC). Trans. Am. 
Nucl. Soc.; 28: 587-588(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47940 Numerical simulation of thermohydraulic transients in 

LMFBR systems. Yang, J.W.; Madni, I.K.; Agrawal, A.K. (Brookha- 

ven National Lab., Upton, NY). Trans. Am. Nucl. Soc.; 28: 588- 

590(Jun 1978). 

1978) From ANS annual meeting; San Diego, CA, USA (18 Jun 
See CONF-780622—. 


47941 Experience with transient testing and simulation at EBR- 
II, Stackett, J.I.; Dean, E.M.; Larson, H.A. (Argonne National Lab., 
Idaho Falls). Trans. Am. Nucl. Soc.; 28: 590-592(Jun 1978). 

1978) From ANS annual meeting; San Diego, CA, USA (18 Jun 


See CONF-780622—. 


47942 Planned natural-circulation testing in the Fast Flux Test 
Facility. Bouchey, G.D. (Dept. of Energy, Washington, DC); Addi- 
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ton, S.L.; Parziale, E.A. Trans. Am. Nucl. Soc.; 28: 592-594(Jun 
1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


47943 Simulation of FFTF hot-leg ruptures and loss-of-flow 
events. Additon, S.L.; Chien, Y.M. (Westinghouse Hanford Co., 
Richland, WA). Trans. Am. Nucl. Soc.; 28: 594-595(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47944 Development and validation of systems simulation methods 
for the GCFR. Shenoy, A.S.; Boyack, B.E. (General Atomic Co., 
San Diego, CA). Trans. Am. Nucl. Soc.; 28: 595-596(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


47945 Analysis of gas circulation in an HTGR containment. 
Omata, I.; Takahashi, H. (Brookhaven National Lab., Upton, NY). 
Trans. Am. Nucl. Soc.; 28: 611-612(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47946 Fission product release to BWR-6 containment via pres- 
sure suppression pool. Thomas, M.M. (Black and Veatch, Kansas 
City, MO); Drbal, L.F.; Emerson, F.A. Trans. Am. Nucl. Soc.; 28: 
627-628(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


47947 COVA programme for the validation of computer codes for 
fast reactor containment studies. Hoskin, N.E. (UKAEA Weapons 
Group, Aldermaston. Atomic Weapons Research Establishment); 
Lancefield, MJ. (UKAEA Reactor Group, Winfrith. Atomic 
Energy Establishment). Nucl. Eng. Des.; 46: No. 1, 17-46(Mar 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

The UKAEA and the Joint Research Centre, Euratom, Ispra 
are engaged in a collaborative experimental programme carrying out 
a series of small scale, well instrumented tests aimed at providing 
high quality data of the stresses, strains and loads occurring when a 
well characterized source is released within a fluid in a containment 
vessel. In the UK the data are being used to validate the computer 
codes ASTARTE and SEURBNUK which are used in studies of the 
response of the fast reactor primary containment system in the event 
of a hypothetical reactor excursion. This paper describes the UK 
experimental programme and the development of the low density 
explosive which is used as the energy source; the rationale of the 
code development programme is presented together with a report on 
the progress that has been made in validating the two codes against 
the experimental data. 


47948 Overview of major aspects of the aircraft impact problem. 
Kamil, H.; Kost, G.; Sharpe, R. (Engineering Decision Analysis 
Company, Inc. (EDAC), Palo Alto, Calif., USA); Krutzik, N. 
(Kraftwerk Union A.G., Offenbach (Germany, F.R.)). Nucl. Eng. 
Des.; 46: No. 1, 109-121(Mar 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

The major aspects of the aircraft impact problem are identi- 
fied and the most relevant topics for future investigations are dis- 
cussed. The emphasis is on three main topics: modeling techniques, 
influence of non-linear behavior, and importance of damping in the 
dynamic structural response analyses for aircraft loading. Results are 
presented from brief studies involving response of linear and nonlin- 
ear simple systems to short-duration impulsive loadings of the air- 
craft impact type. 


47949 Full-scale tornado-missile impact tests. Stephenson, A.E. 
(Sandia Labs., Tonopah, Nev. (USA)); Sliter, G-E. (Electric Power 
Research Inst., Palo Alto, Calif. (USA)); Burdette, E.G. (Tennessee 
pm Knoxville (USA)). Nucl. Eng. Des.; 46: No. 1, 123-143(Mar 
1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (i5 - 19 Aug 1977). 

Full-scale poles, pipes, and rods, representing postulated tor- 
nado-borne missiles, were rocket-propelled into reinforced concrete 
panels with thicknesses typical of walls and roofs in the auxillary 
buildings of nuclear power plants. Data from the 18 tests can be used 
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directly for structural design or for validating design and analysis 
techniques. The test panels, constructed with 3000-psi design 
strength concrete and minimum allowable reinforcement, were 12, 
18 and 24 in. thick with 15 X 15-ft unsupported spans. 


47950 Proving test of earthquake-resistant pipings, equipment 
and active components. Shibata, H. (Tokyo Univ. (Japan). Inst. of 
Industrial Science). Nucl. Eng. Des.; 46: No. 1, 169-178(Mar 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

The project of a shaking table to prove the earthquake- 
resistant properties of key items in nuclear power stations was 
initiated in Japan. This two-axial shaking table will be able to shake a 
1000 ton object on a table of 15 X 15 m by 2600 tonG in horizontal 
force and by 1300 tonG in vertical force. The philosophy of such 
projects as well as various experiences on such proven tests done in 
Japan are described. 


47951 Seismic qualification of systems, structures, equipment and 
components. Fischer, E.G. (Westinghouse Electric Corp., Pittsburgh, 
Pa. (USA). Research and Development Center). Nucl. Eng. Des.; 46: 
No. 1, 151-167(Mar 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

An overview is given of the various qualification procedures 
available to the vendors of nuclear power plants and equipment for 
hopefully achieving NRC (Nuclear Regulatory Commission) plant 
licensing and overall guaranteed safe operation. These procedures 
usually involve computer-aided analyses for large systems and struc- 
tures, but tend toward shaking table tests for small equipment and 
components. The dynamic analysis and testing required for seismic 
qualification can be covered in a practical manner by reference to 
several pertinent Regulatory Guides and Standards. They have been 
issued by the NRC on specific subjects, but often represent a 
consensus of more general standards prepared by ASME, IEEE, 
ASCE, ANSI and NEMA. These documents cover such diverse 
subjects as (a) reactor site criteria, (b) seismic design limits and 
loading combinations, (c) system damping values, and (d) recom- 
mended vibration test practices. 


47952 US regulatory requirements for blast effects from acciden- 
tal explosions. O’Brien, J. (US Nuclear Regulatory Commission, 
Washington, D.C., USA). Nucl. Eng. Des.; 46: No. 1, 145-150(Mar 
1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

Procedures and criteria acceptable to the USNRC for verify- 
ing the adequacy of nuclear power plant structures, systems and 
components to resist the effects of accidental explosions outside the 
plant are presented. A method of computing the probability of an 
accidental explosion is also given. The relative importance of blast 
generated missiles, wind, overpressure and ground shock is treated. 
The inherent strength of Nuclear Power Plants to resist blast effects 
due to imposed design requirements for other extreme environmental 
loads, such as tornadoes, is considered. Shortcomings in the previous 
practice of comparing air blasts with tornadoes are outlined. Load 
combinations as well as allowable limits under blast effects are 
treated. Differences between USNRC requirements and those pre- 
sented in Appendix C to the ACI-349 Code, ‘Code Requirements for 
Nuclear Safety Related Concrete Structures’, are outlined and evalu- 
ated. 


47953 Comments on earthquake response spectra. Mohraz, B. 
(Southern Methodist Univ., Dallas, Tex. (USA)). Nucl. Eng. Des.; 
45: No. 2, 489-495(Feb 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

Statistical summaries have been carried out on a large number 
of earthquake records to examine the influences of geological condi- 
tions, duration of strong motion, and peak ground acceleration on 
ground motion and response spectra. The results indicate that the 
peak ground velocity-acceleration ratio is substantially lower for 
records on rock deposits than those on alluvium, and it is lower for 
records with a peak ground acceleration greater than 0.20 g than 
those with acceleration less than 0.20 g. For each influence the 
spectral bounds defined as the product of mean ground motion and 
mean plus one standard deviation amplifications are computed for 
five damping coefficients and compared to these for alluvium depos- 
its without consideration of duration and acceleration level. 


47954 Meeting standards for fire-resistive construction at nuclear 
power plants. Kawaller, S.I. (Carboline Co). Power (N. Y.); 122: No. 2, 
69-71(Feb 1978). 

Minimizing effects of the ‘worst-case’ fire lies at the heart of 
protection philosophy for nuclear plants. The article describes the 
safety-design guidelines and the chemically reactive fireproofing 
materials that make them work. Fire-protection standards are re- 
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called and a comparison of the effectiveness of different fire-resistive 
materials is presented. 


47955 Dynamic response of a containment vessel to fluid pressure 
pulses. DiMaggio, F.L.; Bleich, H.H.; McCormick, J.M. (Columbia 
Univ, New York, NY). Comput. Struct.; 8: No. 1, 31-39(Feb 1978). 

Two methods, one of which is a very simple approximation, 
are proposed for the dynamic analysis of the response of the wall of 
a nuclear containment vessel to the fluid pressure exerted on it when 
the relief valve discharge piping is cleared. 


47956 Temperature analysis from the point of view of probability. 
Keusenhoff, J. (Gesellschaft fuer Reaktorsicherheit m.b.H. (GRS), 
Koeln (Germany, F.R.)). pp 363-366 of Reaktortagung, Hannover, 
4.4.-7.4.1978. Sektion 2: Sicherheit kerntechnischer Anlagen. Eggen- 
stein-Leopoldshafen, Germany, F.R.; ZAED (1978). (In German) 

From Reactor congress; Hannover, F.R. Germany (4 Apr 
1978). 

The paper discusses investigation of maximium hot spot tem- 
perature, integrity of the core of a PWR, and the influence of 
expanded claddings on its capability of being cooled, with the aid of 
probabilistic methods. 


47957 Experience with the MELSIM-1 program system. 
Koerber, H.; Veihelmann, R. (Stuttgart Univ. (TH) (Germany, 
F.R.). Inst. fuer Kernenergetik und Energiesysteme). pp 238-241 of 
Reaktortagung, Hannover, 4.4.-7.4.1978. Sektion 2: Sicherheit kern- 
technischer Anlagen. Eggenstein-Leopoldshafen, Germany, F.R.; 
ZAED (1978). (In German) 

From Reactor congress; Hannover, F.R. Germany (4 Apr 
1978). 

The first stage of a hypothetical LWR core meltdown acci- 
dent comprises heating up of the core until destruction of the core 
support structure occurs by fusing of the fuel element end plates. To 
this stage also belongs drying out of the partially flooded core and 
collapsing of the destroyed core because of too high temperatures. 
For theoretical evaluation of this first stage of the accident in LWRs 
the computer code system MELSIM has been developed. 


47958 Experiment recalculation using the thermohydraulic analy- 
sis code THELKA. Kraemer, W.; Mueller, P.; Moritz, H. (Kraftwerk 
Union A.G., Erlangen (Germany, F.R.)). pp 142-145 of Reaktorta- 
gung, Hannover, 4.4.-7.4.1978. Sektion 1: Reaktorauslegung. Eggen- 
stein-Leopoldshafen, Germany, F.R.; ZAED (1978). (In German) 
From Reactor congress; Hannover, F.R. Germany (4 Apr 

8) 


The computer code system THEKLA (thermohydraulic anal- 
ysis of small leaks) has been developed with the aim of creating a 
flexible tool for the analysis of thermohydraulic systems. Planned 
special applications are especially emergency cooling considerations 
for intermediate and small leakages in the primary coolant system of 
a light water reactor, which may be caused by hypothetical breaks 
of coolant containing connection pipes. 


47959 Influence of model assumptions on the results of accident 
transient calculations. Moldaschl, H. (Kraftwerk Union A.G., Erlan- 
gen (Germany, F.R.)). pp 226-229 of Reaktortagung, Hannover, 4.4.- 
7.4.1978. Sektion 2: Sicherheit kerntechnischer Anlagen. Eggenstein- 
Leopoldshafen, Germany, F.R.; ZAED (1978). (In German) 

From Reactor congress; Hannover, F.R. Germany (4 Apr 
1978). 

The problem size for multi-dimensional transient calculations 
in many cases exceeds the existing computer capacity or leads to 
unjustifiable computing cost, the reduction of which may be 
achieved by simplifying assumptions. The changes in the results 
caused by simplifications and the size of undue conservatisms result- 
ing therefrom are shown by a representative example. The necessary 
computational investigations were carried out with the three-dimen- 
sional dynamical code IQSBOX. 


47960 Comparative SSYST-1 calculations on the TREAT-FRF2 
experiment. Schuetzle, R.; Gulden, W.; Unger, H. (Stuttgart Univ. 
(TH) (Germany, F.R.). Inst. fuer Kernenergetik und Energiesys- 
teme). pp 371-374 of Reaktortagung, Hannover, 4.4.-7.4.1978. Sek- 
tion 2: Sicherheit kerntechnischer Anlagen. Eggenstein-Leopoldsha- 
fen, Germany, F.R.; ZAED (1978). (In German) 

From Reactor congress; Hannover, F.R. Germany (4 Apr 
1978). 

For the calculated analysis of the fuel rod behavior during 
postulated LWR accidents there are being developed the code 
FRAP in the USA and the code system SSYST in the FRG. For the 
verification of SSYST-1 the second fuel rod failure experiment 
carried through in the TREAT (Transient Reactor Test) facility was 
recalculated and compared with FRAP-T4 results. 


47961 Recalculations of some containment tests of the RS 50 
research project, series D, using the CORAN code. Schwan, H. 
(Gesellschaft fuer Kernenergieverwertung in Schiffbau und Schif- 
fahrt m.b.H., Geesthacht-Tesperhude (Germany, F.R.). Inst. fuer 
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Aalagentechnik). pp 339-342 of Reaktortagung, Hannover, 4.4.- 
7.4.1978. Sektion 2: Sicherheit kerntechnischer Anlagen. Eggenstein- 
Leopoldshafen, Germany, F.R.; ZAED (1978). (In German 

From Reactor congress; Hannover, F.R. Germany (4 Apr 
1978). 

At the Battelle Institute Frankfurt the research program RS 
50 - investigation of the phenomena within a containment, subdi- 
vided several times, during the break of a coolant pipe of water- 
cooled reactors - is carried through by contract with the BMFT 
(Federal Ministry for Research and Technology). Some experiments 
of Series D, characterized by a chain-type configuration of the 
containment compartments, were recalculated with the code 
CORAN (COntainment Response ANalysis) developed at GKSS. 


47962 Verification of rod melting experiments by calculation. 
Tuerk, W.; Schmidt, F. (Stuttgart Univ. (TH) (Germany, F.R.). Inst. 
fuer Kernenergetik und Energiesysteme). pp 242-245 of Reaktorta- 
gung, Hannover, 4.4.-7.4.1978. Sektion 2: Sicherheit kerntechnischer 
Anlagen. Eggenstein-Leopoldshafen, Germany, F.R.; ZAED (1978). 
(In German 

From Reactor congress; Hannover, F.R. Germany (4 Apr 
1978). 

During the Reaktortagung (reactor meeting) 1976 single-rod 
experiments on core meltdown were reported. In the meantime these 
experiments were covered by a theoretical model, interpreted and 
carried on. The theoretical model is presented here. 


47963 Instationary heat transfer in a droplet flow after exceeding 
of the wetting temperature. Ghazanfari, A. (Bochum Univ. (Ger- 
many, F.R.). Lehrstuhl fuer Reaktortechnik). pp 150-153 of Reaktor- 
tagung, Hannover, 4.4.-7.4.1978. Sektion 1: Reaktorauslegung. Eg- 
genstein-Leopoldshafen, Germany, F.R.; ZAED (1978). (In 
German) 

From Reactor congress; Hannover, F.R. Germany (4 Apr 
1978). 

Within the subject paper the heat transfer for a droplet-type 
flow under the condition of non-wettability of the flow channel was 
examined at low mass flow and atmospheric pressure. The measure- 
ments were made with respect to the transient behaviour of the 
droplet flow. Such a flow is of special importance in practice for the 
emergency cooling of light water reactors during so-called loss-of- 
coolant accidents. 


47964 Loads on pressure vessel internals due to subatmospheric- 
pressure waves. Benkert, J.; Mika, C.; Stegemann, D. (Technische 
Univ. Hannover (Germany, F.R.). Inst. fuer Kerntechnik). pp 214- 
217 of Reaktortagung, Hannover, 4.4.-7.4.1978. Sektion 2: Sicherheit 
kerntechnischer Anlagen. Eggenstein-Leopoldshafen, Germany, 
F.R.; ZAED (1978). (In German) 

From Reactor congress; Hannover, F.R. Germany (4 Apr 
1978). 

By the example of a BWR some typical loss-of-coolant acci- 
dents are presented and possibilities for their evaluation are shown. 


47965 Simulation of the thermal fuel/coolant reaction in labora- 
tory tests for water-cooled reactors. Goldammer, H.; Hohmann, H.; 
Kottowski, H.M.; Mol, M.M. (Commission of the European Com- 
munities, Ispra (Italy). Joint Research Centre). pp 262-265 of Reak- 
tortagung, Hannover, 4.4.-7.4.1978. Sektion 2: Sicherheit kerntech- 
nischer Anlagen. LEggenstein-Leopoldshafen, Germany, F.R.; 
ZAED (1978). (In German) 
978) From Reactor congress; Hannover, F.R. Germany (4 Apr 
The event of a violent thermal fuel-coolant interaction (steam 
explosion) is of great importance for the discussion of the release of 
fission products in case of a hypothetical core meltdown accident in 
the reactor. The essential questions in this connection, not yet clearly 
answered until now, are: - Under what conditions a steam explosion 
could take place and can these conditions occur in the reactor, and - 
if a steam explosion happens can it affect the integrity of the reactor 
pressure vessel. 


47966 Radioactivities and amounts of waste during LWR nuclear 
power plant shutdown. Auler, I.; Lukacs, G. (Nuklear-Ingenieur 
Service G.m.b.H., Hanau (Germany, F.R.)); Broecker, B. (Vereini- 
gung Deutscher Elektrizitaetswerke e.V. (VDEW), Frankfurt am 
Main (Germany, F.R.)). pp 975-978 of Reaktortagung, Hannover, 
4.4.-7.4.1978. Sektion 6: Bau und Betrieb von Kernenergieanlagen. 
Eggenstein-Leopoldshafen, Germany, F.R.; ZAED (1978). (In 
German) 

From Reactor congress; Hannover, F.R. Germany (4 Apr 
1978). 

Included are results on type (surface contamination, radioacti- 
vation - program system AKAT II), composition and decay behav- 
ior of the radioactivity (Fe®®, Ni5*, Ni®, Co®) and on the structure 
of the solid wastes. 
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47967 Computer code SEURBNUK-2 for fast reactor contain- 
ment safety studies. Cameron, I.G.; Hankin, B.C.; Warham, A.G.P. 
(UKAEA Weapons Group, Aldermaston. Atomic Weapons Re- 
search Establishment); Benuzzi, A.; Yerkess, A. (Commission of the 
European Communities, Ispra (Italy). Joint Research Centre). 
Comput. Phys. Commun.; 13: No. 5, 297-310(1978). 

The paper describes the theory and capabilities of the 
SEURBNUK-2 fluid flow code developed by JRC Ispra and AWRE 
Aldermaston for use in containment analysis for fast reactor safety 
studies. It is a 2D Eulerian code and is a major extension of the 
SURBOUM code developed earlier by Belgonucleaire and Alder- 
maston. SEURBNUK-2 has a full thin shell treatment for tanks of 
arbitrary shape and is able to include the effects of compressibility of 
the fluid. To check on the codes treatment of compressibility, results 
are presented for SEURBNUK calculations of an Ispra test shot 114 
for the expansion of a Belgonucleaire charge in an overstrong water 
filled vessel. Comparisons are made both with experimental results 
and with calculations done on the 2D Lagrangian code REXCO-H 
and ASTARTE-2. 


47968 Safety rules for nuclear power plants by the International 
Atomic Energy Agency. Invitation to comments. GRS Kurz-Inf., Reihe 
C; No. 3, 1-8(1978). (In German). 

Final comments are made on the part of the FRG on the 
IAEA's following Safety Guides: 1) Safety Guide on Earthquakes 
and Associated Topics for Nuclear Power Plant Siting (SG-S1), 2) 
Safety Guide on Seismic Analysis and Testing of Nuclear Power 
Plants (SG-S2). 


47969 Estimation of cracks in the heat influence zone possibly 
caused by the welding process. Marci, G. (Babcock - Brown Boveri 
Reaktor G.m.b.H., Mannheim (Germany, F.R.)). VGB Kraftwerk- 
stech.; 57: No. 11, 781-785(Nov 1977). (In German). 

The estimation of cracks by means of fracture mechanics has 
already been carried out for subplating cracks and cracks close to 
joints. Arrangements of three parallel cracks in the region of weld 
joints are used to simulate relaxation cracks. In the calculation 
unfavourable conditions relating to the possible arrangement and 
orientation of the relaxation cracks and also material properties were 
assumed. It was established that relaxation cracks affected by oper- 
ational variations in stress do not increase uniformly and therefore 
cannot cause a crack of critical size. The paper is regarded as a 
contribution to the determination of the safety margin between 
structural condition and the limiting condition of a reactor pressure 
vessel. With this safety philosophy the safety margin serves as an 
absolute guarantee against bursting. 


47970 Time dependent unavailability analysis of nuclear safety 
systems. Vesely, W.E.; Goldberg, F.F. (Nucl Regul Comm, Wash- 
ington, DC). IEEE Trans. Reliab.; R-26: No. 4, 257-260(Oct 1977). 

The effects of test downtime, repair time, test efficiency, test 
bypass capabilities, possible test-caused failures, and different test 
staggerings can all be important in determining adequate testing 
schemes for the systems. In addition to periodically tested compo- 
nents, nuclear safety systems can also contain nonrepairable compo- 
nents and monitored components. The system models can be quite 
diverse, including human error and common-cause contributions as 
well as independent hardware contributions. Any practical system- 
evaluation approach must therefore be flexible. This paper presents 
an approach of quantifying system unavailability which considers the 
above factors. To apply the approach, the FRANTIC computer 
code (Formal Reliability Analysis including Normal Testing, Inspec- 
tion, and Checking) was written and sample problems have been 
analyzed. 6 refs. 


47971 Dissolution ratio of hydrogen generated by small-leak 
sodium-water reaction. Nei, H. (Power Reac and Nucl Fuel Dev 
Corp, Oarai Eng Cent, Ibaraki-ken, Jpn). J. Nucl. Sci. Technol. 
(Tokyo); 14: No. 9, 652-660(Sep 1977). 

A study, both theoretical and experimental, was undertaken 
on the hydrogen dissolution ratio in liquid sodium, with the view of 
estimating the quantity of hydrogen that dissolves into sodium 
before reaching the free surface, following the occurrence of 
sodium-water reaction in a steam generator. Superheated steam was 
injected into the sodium in a reaction vessel of configuration simulat- 
ing the steam generator. The hydrogen dissolution ratio was deter- 
mined from analysis of the responses obtained on a hydrogen detec- 
tor installed downstream of the reaction vessel. A theoretical model 
was assumed for estimating the hydrogen dissolution ratio, which 
yield results in good agreement with the experimental data, in 
respect of the rising tendency of the dissolution ratio with decreasing 
leak rate and with rising sodium temperature. 14 refs. 


47972 Splitting method for computing coupled hydrodynamic and 
structural response. Ash, J.E. (Argonne National Lab., IL). Appl. 
Math. Model.; 1: No. 6, 333-338(Sep 1977). 

A numerical method is developed for application to unsteady 
fluid dynamics problems, in particular to the mechanics following a 
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sudden release of high energy. Solution of the initial compressible 
flow phase provides input to a power-series method for the incom- 
pressible fluid motions. The system is split into spatial and time 
domains which lead to the convergent computation of a sequence of 
elliptic equations. Two sample problems are solved, the first involves 
an underwater explosion and the second the response of a nuclear 
reactor containment shell structure to a hypothetical core accident. 
The solutions are correlated with experimental data. 


47973 Acoustic detection for small-leak sodium-water reaction. 
Nei, H.; Ohshima, I.; Ujihara, K.; Hori, M. (O-arai Eng Cent, Power 
React and Nucl Fuel Dev Cop, Ibaraki-ken, Jpn). J. Nucl. Sci. 
Technol. (Tokyo); 14: No. 8, 558-5264(Aug 1977). 

Characteristics of acoustic signals produced by sodium-water 
reaction due to steam injection and by Ar gas injection into sodium 
were experimentally investigated. Acoustic signals were measured 
by using Kistler 808A and 815A5 accelerometers. Root mean square 
(RMS) measurements and frequency analysis of the signal were 
conducted. The RMS measurements could detect a small water 
leakage into sodium, as small as 0.07 g/sec, in the present loop. The 
peaks in a frequency spectrum were caused by the natural vibration 
of a rod on which the acoustic transducer was mounted. The RMS 
was approximately proportional to the one-third power of the steam 
leak rate and increased to some extent with the ambient sodium 
temperature. RMS values, both for sodium-water reaction and Ar 
gas injection, were about the same order of magnitude, when the 
data were plotted against the volumetric flow rates of steam and Ar 
gas. 11 refs. 


47974 Hazards and protection from tritium produced in an ex- 
perimental reactor loop. Osborne, R.V. (Atomic Energy of Canada 
Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.). pp 671-674 
of Proceedings of the 4. International congress of the International 
Radiation Protection Association. Vol. 2. Fontenay-aux-Roses, 
France; Association Internationale de Protection contre les Rayon- 
nements (1977). 

From 4. congress of the International Radiation Protection 
Agency; Paris, France (24 Apr 1977). 

The ways in which operators might be exposed to tritium are 
analyzed. Factors within the *He system that are considered in the 
analysis include: the radiation-induced oxidation of tritium and isoto- 
pic exchange with water vapour; the collection inefficiency of the 
molecular sieve; and sorption and desorption of tritiated hydrogen 
and iritiated water on and from the inner surfaces of the components 
containing *He. The analysis considers acute and chronic releases of 
the gases combined with various system and procedural faults. These 
include loss of ventilation, loss of glove box integrity, failure to 
collect oxidized tritium, and failure to oxidize tritium. Absorption 
pathways considered are inhalation and permeation through unpro- 
tected and protected skin which can arise from handling contaminat- 
ed components or from contaminated air. The dose commitments are 
estimated for 46 different sequences leading to exposure and absorp- 
tion for operating times from 1 day to | year. The estimates range 
from less than a few mrem for acute releases when all protective 
systems are operating to hundreds of rem that would result from 
inhalation of glove box air contaminated with tritium released as 
oxide after accumulating for several days without collection one 
molecular sieve. This possibility requires four independent system or 
procedural faults. 


47975 10 years operational health physics at the Beznau nuclear 
power plants. Samuel, T. (Nordostschweizerische Kraftwerke A.G., 
Baden). pp 663-666 of Proceedings of the 4. International congress of 
the International Radiation Protection Association. Vol. 2. Fon- 
tenay-aux-Roses, France; Association Internationale de Protection 
contre les Rayonnements (1977). 

From 4. congress of the International Radiation Protection 
Agency; Paris, France (24 Apr 1977). 

The two Beznau nuclear power plants, of the PWR-type, 
have accumulated more than 10 years of operations, and produced 
over 25 billion kWh. During this period, 8 inspection, and fuel 
changes have been performed together with numerous examinations 
and repairs, especially in the steam generators. Many hundreds of 
persons have worked in the plants, accumulating exposures of over 
3,000 man-rem, without any noteworthy incident. The liquid and 
gaseous discharges have been kept well below the official limits. The 
experience accumulated has developped into a ‘working philosophy’ 
consisting of numerous practical ‘recipes’. The trend shows that, due 
to the improvements made and the accumulated experience the 
health physics problems can be solved. Extrapolation of this experi- 
ence can be used for planning future plants. 


47976 Operating health physics experience on exposure of the 
personnel working at the R-A Reactor during the last ten-year period. 
Ninkovici, M.; Mininchici, Z.; Bielanovici, J.; Tankosici, D.. (Institut 
za Nuklearne Nauke Boris Kidric, Belgrade ‘(Yugoslavia)). pp 29-35 
of Proceedings of 9. symposium of Yugoslav Radiation Protection 
Association. Jajce; JDZZ (1977). (In Serbian) 
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From 9. symposium of the Radiation Protection Association; 
Jajce, Yugoslavia (31 May 1977). 

Basic parameters characterising exposure of the personnel for 
the period from 1967 to 1976 during normal operation of the reactor 
are presented. The date are classified for each year separately while 
the personnel are grouped according to arbitrarily chosen intervals 
of exposure. Special attention has been paid in this analysis to 
exposure of the personnel grouped according to specific working 
groups. Such analysis is very important for planning operations, 
adequate distribution of the personnel, and for providing efficient 
protection for prevention of irradiation. 


47977 Fluid and structural dynamics calculations to determine 
core barrel loads during blowdown (EV 3,000). Krieg, R.; Schlechten- 
dahl, E.G. (Kernforschungszentrum Karlsruhe (Germany, F.R.). 
Inst. fuer Reaktorentwicklung). KFK Nachr.; 9: No. 2, 43-48(1977). 
(In German). 

To begin with, the main physical phenomena in connection 
with blowdown loads on the core barrel and the computer models 
used are briefly described. These models have also been used in the 
design of the HTR test core barrel. The fluid dynamics part of the 
calculations was carried out using the WHAMMOD and DAPSY 
codes; for the structural dynamics part, the STRUDL/Dynal code 
was employed. 


47978 Design worth of radiation exposure reduction. Collins, R.; 
James, R.A. pp 309-316 of Reactor shielding. Roussin, R.W.; Abbott, 
L.S.; Bartine, D.E. (eds.). Princeton, NJ; Science Press (1977). 

From 5. international conference on reactor shielding; Knox- 
ville, TN, USA (18 Apr 1977). 

See CONF-770401—. 

The need for a monetary value of a rem of radiation exposure 
is examined. Recommendations as to when such a value should, and 
should not, be used are given. A recommended method of calculat- 
ing such a value is also provided. 


47979 Radiation exposure in the operating PWR plants and 
specific design features for occupational dose reduction. Mani, V.; 
Lingappan, K.G. (United Engineers and Constructors Inc., Philadel- 
phia). pp 317-324 of Reactor shielding. Roussin, R.W.; Abbott, L.S.; 
Bartine, D.E. (eds.). Princeton, NJ; Science Press (1977). 

From 5. international conference on reactor shielding; Knox- 
ville, TN, USA (18 Apr 1977). 

See CONF-770401—. 

Analysis of the available man-rem exposure data applicable to 
refueling shutdowns from the operating plants shows that major 
contribution to the exposure is from maintenance of steam gener- 
ators. Removal and replacement of reactor vessel head and mainte- 
nance of reactor coolant pumps also result in significant exposure. 
Specific design features are given for minimizing in-plant radiation 
exposure for General Arrangement and Equipment Layout, Compo- 
nent Specification, Piping Layout, Valve Selection and Location, 
Shielding Design, Maintenance and In-Service Inspection (ISD), 
Design Review and Training. 


47980 Experience with occupational radiation exposure in PWRs 
built by Kraftwerk Union. Hecht, G. (KWU, Erlangen, Ger.). pp 
325-332 of Reactor shielding. Roussin, R.W.; Abbott, L.S.; Bartine, 
D.E. (eds.). Princeton, NJ; Science Press (1977). 

From 5. international conference on reactor shielding; Knox- 
ville, TN, USA (18 Apr 1977). 

See CONF-770401—. 

The total radiation exposure to the plant personnel has gained 
increasing interest during the past few years. From this point of 
view, the exposure effect by different work procedures has to be 
analyzed besides the exposure to the individual. A summary of the 
available data is given with indication of the essential influences. The 
exposures during refuelling outages may amount to about 50 to 90% 
of the yearly dose. Twelve years of operation of three plants result 
in an average of 0.61 man-rems per megawatt-year. 


47981 Radiological experience in Swedish boiling water reactors. 
Elkert, J. (AB ASEA-ATOM, Vaesteras, Sweden). pp 332-341 of 
Reactor shielding. Roussin, R.W.; Abbott, L.S.; Bartine, D.E. (eds.). 
Princeton, NJ; Science Press (1977). 

From 5. international conference on reactor shielding; Knox- 
ville, TN, USA (18 Apr 1977). 

See CONF-770401—. 

Gamma radiation levels have been measured in Swedish 
boiling water reactors, mainly at Oskarshamn 1 and 2. One of the 
objectives of the measurements has been to check the validity of 
assumed activities in various systems and to improve the radiation 
source estimates. Since the greatest part of the occupational radi- 
ation exposure is attributed to maintenance and repair work, interest 
has been concentrated on the following of the buildup of the surface 
activities by measurements of shutdown radiation levels. The paper 
presents shutdown radiation levels from nine outages up to August 
1976. The annual occupational radiation exposures are given. Com- 
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pared with experiences with light water reactors in other countries 
they are low, showing the shielding design bases to be appropriate. 


47982 Availability of a pressurized water reactor pressure vessel 
after LOCA. Golshani, M. Columbia, MO; Univ. of Missouri (1977). 
183p. University Microfilms Order No. 78-03,715. 

Thesis (Ph. D.). 

The purpose of this study is to investigate the integrity of a 
pressure vessel after a loss-of-coolant accident. The pressure and 
temperature in the pressure vessel will be found by using the 
computer code RELAP-4 for different break sizes. The effect of the 
pressure and thermal shock after a postulated loss-of-coolant acci- 
dent on the pressure vessel is evaluated by using a two-dimensional 
finite element method (code SAP). Stress resulting from the shocks 
is calculated in the nozzle shell and in the beltline region of the 
pressure vessel by assuming axisymmetry. Similar calculations are 
carried out for the closure head region and the lower head region of 
the pressure vessel. Fracture mechanics is used to evaluate the stress 
intensity factor as a function of crack depth, and the critical crack 
depths are then obtained at various locations in the pressure vessel. 
The post-LOCA usability of the pressure vessel is predicted by 
— the stress intensity factor with the fracture toughness of 
the steel. 


47983 Fuel motion in loss-of-flow accidents. Lal, D. Atlanta; 
Georgia Inst. of Tech. (1977). 266p. University Microfilms Order 
No. 78-02,946. 

Thesis (Ph. D.). 

Fuel motion is studied in both one [axial] and two [radial and 
axial] dimensions in the pre-disassembly stage of a loss-of-flow 
accident in a liquid metal fast breeder reactor. The analysis is based 
on a model channel, consisting of an isolated single fuel pin with 
cladding and associated subassembly containment structure. A math- 
ematical model is set up to describe the motion of the seven materials 
of interest: liquid fuel, liquid steel, solid fuel, solid steel, vapor fuel, 
vapor steel and gaseous fission products. The multi-field approach is 
used, avoiding the usual lumping of multiple fluids into a single fluid 
with average properties. The materials are treated as distinct fields, 
each with its own equations of density, momentum and energy 
transport. The various fields are linked together via binary exchange 
functions for mass, momentum and energy transfer. These exchange 
functions can be manipulated to give any desired degree of linkage 
between two fields. The cylindrical region is zoned into a mesh of 
fixed cells, and the differential equations are approximated by finite 
difference representations in these cells. The implicitly formulated 
difference expressions for density and momentum transport are 
solved iteratively for the density, velocity and pressure distributions. 
The explicit formulation for energy transport then permits calcula- 
tion of the internal energy corresponding to these distributions. This 
numerical scheme has been programmed into the PLOFA computer 
code, designed for the efficient solution of multi-field confined flow 
problems. Results for a loss-of-flow accident are presented for single 
and multi-dimensional calculations. It is observed that an axial analy- 
sis is insufficient to predict the phenomena occurring in the initiation 
phase. The addition of a radial dimension is found to be vitally 
necessary for realistic accident modeling. 


ACCIDENT LIABILITY 
REFER ALSO TO CITATION(S) 47810, 48104 


ENERGY STORAGE 


REFER ALSO TO CITATION(S) 47101, 47102, 49214 


47984 Energy storage in power systems. Pezdirtz, G.F. (Dept. of 
Energy, Washington, DC). Trans. Am. Nucl. Soc.; 28: 9Jun 1978). 
- From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


MAGNETIC 
REFER ALSO TO CITATION(S) 49213 


47985 (LA-UR—78-1345) Superconducting magnetic energy 
storage. Rogers, J.D.; Boenig, H.J.; Hassenzahl, W.V.; Schermer, 
R.I. (Los Alamos Scientific Lab., N.Mex. (USA)). 1978. Contract 
“a 22p. (CONF-780714—1). Dep. NTIS, PC A02/ 
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From Symposium on advanced technologies for storing 
energy; Chicago, IL, USA (10 Jul 1978). 

Long-time varying-daily, weekly, and seasonal-power de- 
mands require the electric utility industry to have installed generat- 
ing capacity in excess of the average load. Energy storage can 
reduce the requirement for less efficient excess generating capacity 
used to meet peak load demands. Short-time fluctuations in electric 
power can occur as negatively damped oscillations in complex 
power systems with generators connected by long transmission lines. 
Superconducting inductors with their associated converter systems 
are under development for both load leveling and transmission line 
stabilization in electric utility systems. Superconducting magnetic 
energy storage (SMES) is based upon the phenomenon of the nearly 
lossless behavior of superconductors. Application is, in principal, 
efficient since the electromagnetic energy can be transferred to and 
from the storage coils without any intermediate conversion to other 
energy forms. Results from a reference design for a 10-GWh SMES 
unit for load leveling are presented. The conceptual engineering 
design of a 30-MJ, 10-MW energy storage coil is discussed with 
regard to system stabilization, and tests of a small scale, 100-KJ 
SMES system are presented. Some results of experiments are pro- 
vided from a related technology based program which uses super- 
conducting inductive energy storage to drive fusion plasmas. 


COMPRESSED GAS 


REFER ALSO TO CITATION(S) 47022, 47330 


PUMPED HYDRO 
REFER ALSO TO CITATION(S) 47329 


47986 Dinorwic pumped storage power station. Energy Dig. 
(London) ; 6: No. 6, 22-25(Dec 1977). 

One of the most challenging engineering projects in the world 
is under construction at Llanberis in North Wales, where Dinorwic, 
the largest pumped- storage power station in Europe, is being built 
for the Central Electricity Generating Board. All its six turbine- 
generators are expected to be fully operational by the early 1980s. 
They will have a combined maximum electrical output of 1,880 MW, 
equivalent to more than the average demand of the whole of Wales. 
Marchlyn Mawr, an existing lake, will be enlarged to provide 
Dinorwic’s upper reservoir. Llyn Peris, a lake about 500 meters 
(1,640 feet) below, will also be enlarged to provide the lower 
reservoir. Dinorwic will provide an immensely valuable emergency 
supply. For instance, should the Board lose the power from two of 
its 660 MW turbo-generators, the biggest currently in use, at the 
same time, Dinorwic could be brought in to reach the equivelent 
output of 1,320 MW in 10 seconds. Dinorwic will be able to provide 
a constant output of 1,680 MW to the national grid for five hours. 
Two sets of underground cables will carry the power from the 
station 9.7 kilometers to Pentir and the 400 kV grid line. 


CAPACITOR BANKS 


REFER ALSO TO CITATION(S) 48001, 48018, 49276 


FLYWHEELS 


REFER ALSO TO CITATION(S) 47377, 48269, 48270, 48271, 
48272, 48273, 48274, 48275, 48276, 48277 


47987 (CONF-771053—) 1977 flywheel technology symposium 
proceedings. Chang, G.C.; Stone, R.G. (eds.). (Department of 
Energy, Washington, D.C. (USA); Postal Service, Washington, D.C. 
(USA); Department of Transportation, Washington, D.C. (USA); 
California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Mar 1978. Contract W-7405-ENG-48. 508p. Dep. NTIS, PC A22/ 
MF AOl. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

Fifty-two papers, four paper abstracts, and four brief summar- 
ies of panel discussions are presented on flywheel energy storage 
technology. A separate abstract was prepared for each of 41 papers 
for inclusion in DOE Energy Research Abstracts (ERA). Eleven 


papers were processed previously for inclusion in the data base. 
(PMA) 
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47988 (CONF-771053—, pp 3-8) DOE's flywheel program. 
Chang, G.C.; Swisher, J.H.; Pezdirtz, G.F. (Dept. of Energy, Wash- 
ington, DC). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

The objectives of the flywheel program which were estab- 
lished after the first conference were intended to support ERDA’s 
(and now DOE's) national objectives, as well as the more definitive 
objectives of the Energy Storage Systems Division. The main objec- 
tive today continues to be to provide safe and economical flywheel 
systems for transportation (electric and hybrid vehicles) and for 
stationary applications (initially wind energy storage and household 
electricity storage). Flywheel assemblies for regenerative braking 
were designed and fabricated with successful testing expected within 
a few months. Two composite materials (Kevlar 49/epoxy and E- 
glass/epoxy were characterized with respect to physical and me- 
chanical properties. A nonhazardous failure mode of composite 
rotors was verified. Initial investigations were begun in the area of 
input-output devices and bearing improvements. Oil savings poten- 
tial achievable with flywheel systems in automobiles is now known. 


47989 (CONF-771053—, pp 19-25) Flywheel technology pro- 
gram in the Netherlands. van Zanten, M. (Netherlands Energy Re- 
search Foundation ECN, Petten). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

The Netherlands Energy Research Foundation ECN has de- 
veloped a national Flywheel Technology Research and Develop- 
ment Program in cooperation with industry and the electric utilities. 
The proposed program, if accepted by the Netherlands government, 
will start in 1978. It is based upon a study of potential applications of 
flywheel systems for energy storage. In the Netherlands, applications 
in the field of electricity supply could be attractive in the near 
future, i.e., based on proven technology, with optimum storage plant 
sizes corresponding with storage cycles in the order of hours. A 
short term demonstration of the technology in the utilities sector will 
serve the development of advanced systems. The proposed program 
in the Netherlands would consist therefore of two main lines of 
activities. The first line concerns the development of a flywheel 
system for demonstration at different places in the electrical network 
system within 5 years. The costs of this development are estimated at 
$8 million. The second line of activities consists of an optimization of 
advanced flywheel design and materials, and of a systems analysis 
and development of other applications, in particular the transport 
sector. 


47990 (CONF-771053—, pp 27-37) Flywheel programs in other 
countries. Rabenhorst, D.W. (Johns Hopkins Univ., Laurel, MD). 
Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

A review is given of flywheel energy storage research pro- 
grams in nine countries: France, Germany, Italy, Japan, the Nether- 
lands, South Africa, Switzerland, United Kingdom, and the USSR. 
Topics discussed include spacecraft flywheels, automobiles, flywheel 
design, and materials. (PMA) 


47991 (CONF-771053—, pp 55-61) Rocketdyne’s high-energy- 
storage flywheel module for the U.S. Army. Davis, D. (Rockwell 
International/Rocketdyne Div., Canoga Park, CA); Hodson, D.; 
Heise, C. Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

The Rocketdyne Division of Rockwell International Corpo- 
ration is developing an advanced 30 kW-hr high-energy-storage 
flywheel module for the U.S. Army. The module is designed to 
utilize the Rocketdyne-modified constant stress isotropic rotor 
system with a disc energy of 11.6 W-hr/Ib at its rated speed. The 
flywheel system incorporates two counter-rotating assemblies con- 
nected through a common gearbox with each rotating assembly 
being comprised of two flywheel discs. The Rocketdyne-modified 
constant stress flywheel system was fully tested on a subscale basis 
with the results of an energy storage density at disc failure in excess 
of 21 W-hr/Ib. A significant advantage of the rotor system is the fail- 
safe mode of failure which was demonstrated through subscale 
testing. 


47992 (CONF-771053—, pp 75-88) High-energy Flydraulic accu- 
mulator with hydro-computer modulated output. Clerk, R.C. (White- 
hill Industrial Estate, Glenrothes, Scotland). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 


In 1977 flywheel technology symposium proceedings. 
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The Flydraulic high-energy accumulator involves association 
of a prestressed laminated steel flywheel with a specially developed 
hydraulic pump/motor having complementary characteristics and 
controlled in every aspect by a hydro-computing element which 
assures an Output precisely as commanded by the operator or as 
demanded by the other system signals communicated in the same 
hydro-computing ‘language’. The hydro-computer likewise controls 
regenerting input with neglibible energy transformation loss, mini- 
mizes no-load running losses, prevents overspeeding, and maintains 
constancy of performance throughout the operating speed range. 
The compact accumulator unit can incorporate up to six pump/ 
motor elements, circuited and controlled separately or in combina- 
tion, driven from the common flywheel sun-gear within the vacuum 
environment, and operated continuously in their overspeed range up 
to 200% above rated-power speed. It incorporates a diaphragm 
pressurized zero-ullage reservoir for the vacuum-stripped working 
fluid, and a scanvenged and evacuated environmental enclosure for 
the flywheel and the gearing to the energy transducing hydraulic 
pump/motor within which is inserted the hydro-computing car- 
tridge which controls the ultra-low loss idle running, the very high 
part and full load efficiencies, overspeed limits, energy regeneration 
and/or acquisition by integration with vehicle energy, and of course 
the smoothly modulated instantly responsive output of power. 


47993 (CONF-771053—, pp 89-98) Computerized analysis of 
axisymmetric flywheels. Newhouse, N.L. (Brunswick Corp., Lincoln, 
NE). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

A method is presented for analysis of axisymmetric flywheels 
with one or more circumferential layers. This method was devel- 
oped into a user efficient computer program. A closed form analysis 
is used for each layer and a finite element technique is used to 
provide for compatibility of sequential layers. Plane stress analysis 
gives exact solutions for axially thin disks and close approximations 
for thick disks and disks of non-uniform width. The analysis provides 
for flywheels of one or more layers, isotropic and orthotropic 
materials, and inertial and thermal loading. Stresses, strains, and 
displacements are calculated at the layer boundaries and intermedi- 
ate points in each layer. In addition, rotational energy and energy 
density are calculated. 


47994 (CONF-771053—, pp 111-118) Optimization of hoop/disk 
composite flywheel rotor designs. Gupta, B.P.; Lewis, A.F. (Lord 
Corp., Erie, PA). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

An energy storage flywheel rotor design comprising a disk of 
isotropic or quasi-isotropic composite material peripherally encapsu- 
lated in a hoop of circumferentially wound advanced fiber/resin 
composite material is proposed. Finite element analysis results on the 
effect of the modulus ratio and other materials parameters of the 
hoop and disk (fiber reinforced resin) materials on the maximum 
stresses in these components were obtained. The closed form solu- 
tions for the stresses and displacements related to this functional 
composite rotor design were established. Parametric studies were 
carried-out resulting in a series of nomographs leading to a method 
of optimizing this flywheel rotor configuration. 


47995 (CONF-771053—, pp 119-125) Stress state in quasi-circu- 
lar bare filament flywheels. Belingardi, G.; Genta, A. (Politecnico, 
Turin). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

The problem of finding the stress state in quasi-circular (both 
sub- and supercircular) flywheels is studied and solved with the 
following assumptions: both the hub and the wire show an elastic 
behavior; the bending stiffness of the wire is negligible; the ratio 
between the cross sectional area of the winding and the one of the 
wires does not change with the speed (except for the effect of 
Poisson's ratio), the radial displacement of the hub is small enough to 
be neglected in the calculation of the centrifugal force. Some spin 
tests already run gave results which are in good agreement with the 
calculations. 


47996 (CONF-771053—, pp 127-130) Optimal design of aniso- 
tropic (fiber-reinforced) flywheels. Christensen, R.M.; Wu, E.M. 
(Lawrence Livermore Lab., CA). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

In the case of isotropic material flywheel design, the optimal 
configuration is well known. The optimal shape is that of a radially 
tapered section, the thickness of which is governed by the exponen- 
tial function. The criterion for optimization is, relative to a pre- 
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scribed weight or volume, that the flywheels should store the 
maximum amount of kinetic energy. Of necessity, the failure crite- 
rion for the material enters into the consideration because maximum 
energy could be stored only at the threshold of material failure. 
Furthermore, the maximum energy storage would occur only when 
all points of the medium are at the same stage of incipinet failure, not 
just one point or a set of points. Thus the design criterion for 
isotropic materials is taken to be the maintenance of a uniform state 
of stress throughout the entire disk. The closed-form analyses are 
restricted to states of plane stress. In this context, the two principal 
stresses are required to be equal and constant throughout the disk; 
therefore the design often is referred to as the constant-stress fly- 
wheel. On the other hand, the corresponding problem of the optimal 
design of anisotropic flywheels has not been successfully treated. 
The objective of the work presented is to provide an optimal design 
strategy for the flywheel. The quantity to be optimized is the kinetic 
energy stored per unit mass. The variables to be adjusted to achieve 
the optimal configuration are the thickness of the disk as a function 
of radius and the degree and type of anisotropy. The analysis is 
restricted to plane stress conditions. After having obtained exact, 
closed-form solutions for this problem, the practical questions of 
designing the wheel are considered. 


47997 (CONF-771053—, pp 155-160) Composite flywheel rotor/ 
hub attachment through elastomeric interlayers. McGuire, D.P. (Lord 
Corp., Erie, PA); Rabenhorst, D.W. Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

An adhesive bonded elastomeric interlayer was found to be a 
very effective method for attaching composite flywheel rotors to 
shafts. Spin tests of quasi-isotropic glass fiber/epoxy discs showed 
distinct advantages of this method of hub attachment relative to rigid 
adhesive bonding or the use of discrete fasteners. Thirteen discs with 
bonded elastomeric hubs were spin tested to burst. No failures 
occurred at the rotor/hub interface. Burst speeds were tightly 
grouped and consistent with values expected based on the ultimate 
strength of the rotor materials. The effect of the elasticity of the 
interlayer on the dynamics of the rotor was considered. In addition 
to its primary function, the elastomeric hub attachment can be 
designed to damp resonances, relocate critical speeds, reduce gyros- 
copic moments, and isolate the flywheel from drive train torsional 
oscillations. 


47998 (CONF-771053—, pp 161-166) Tension-balanced spokes 
for fiber-composite flywheel rims. Younger, F.C. (William M. Bro- 
beck and Associates, Berkeley, CA). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

The tension-balanced spokes for supporting fiber-reinforced 
composite rims for flywheels satisfy the general requirements of 
providing a stable mechanical connection between the flywheel hub 
and rim. This connection maintains the concentricity and geometric 
alignment needed for static and dynamic balance and is rigid enough 
to resist the radial and gyroscopic forces which may be imposed. In 
addition, the spokes transmit the torque required for high rates of 
rim acceleration and deceleration. As the flywheel rim dilates under 
the action of the centrifugal force and the high circumferential 
tensile stress it produces, continuity will require that the spokes 
stretch by an amount equal the dilation of the rim in order that rim 
contact be maintained. Spokes directly attached to a rim will gener- 
ally require a high radial force to stretch the spokes enough to 
maintain the contact. However, spokes simply fastened to the fiber- 
reinforced composite rim would produce an excessive radial force. 
To avoid this force, the centrifugal loading on the spokes is in- 
creased by the addition of weights to their outer ends so as to 
produce the required stretching without excessive radial loads being 
transferred to the rim. A spoke using this means of stretching is 
called a tension-balanced spoke. Preshaping of the spokes is required 
to avoid bending stresses. This shape was found by solution of the 
equations for a force balance on curved elements of the spokes in a 
centrifugal force field. 


47999 (CONF-771053—, pp 167-179) Prestressed laminated fly- 
wheel and its hydrovac ambience. Clerk, R.C. Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

The prestressed laminated flywheel seeks to retain the advan- 
tages of steel, in it low material cost, high specific inertia and low 
specific bulk, which serve to reduce ancillary weights of gearing and 
vacuum casings, while also extending the fatigue range and integrity 
beyond normal practice, so that when considered overall, the specif- 
ic storage of the operating assemblage in watt hours, is high. The 
cold cross-rolled, low carbon steel sheets are pressformed as cymbal 
shaped "disc springs”, assembled in opposed stacks enclasping the 
aluminium drive plate and spacer hub, and when pulled up by the tie 
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rod and gripped by the stubshaft radial transfer concavities, thus 
prestresses in compression the critical central areas of the laminar 
assemblages. The peripheral nip on the low modulus drive plate 
ensures low centrifugal stress at the hub driving concentrations. The 
inverted stub-shaft journals counter normal production imbalance, 
have considerable effect on bearing power loss, noise and life expec- 
tancy, and like the support thrust bearing, are hydrostatic. The 
miniature vacuum/scavenge pump is hydraulic gear-motor driven, 
the casings are radially pleated to provide a baffled drainage sump, 
to increase thermal transfer area, and to reduce differential pressure 
deflection. The vacuum-stripped lubricant has a dissolved helium 
residuum. 


48000 (CONF-771053—, pp 201-212) Design of a wind energy 
storage system with a cellulosic flywheel. Erdman, A.G.; Frohrib, 
D.A.; Carlson, T.P.; Hagen, D.L.; Garrard, W.L. (Univ. of Minneso- 
ta, Minneapolis). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

The design of a wind energy storage system is discussed. The 
design and construction, in progress, of a small demonstration model 
is described. Suggestions for further study and development are 
presented. The development of a complete energy storage system 
which is cost competitive with other means of energy storage is 
addressed. Emphasis is placed on the development of a flywheel of a 
cellulosic material, such as wood or wood products, and on the 
implementation of mechanical transmissions for the input and re- 
trieval of energy. 


48001 (CONF-771053—, pp 229-239) High speed flywheels oper- 
ating on one active axis magnetic bearings. Poubeau, P.C. (Societe 
Nationale Industrielle Aerospatiale, Les Mureaux, France). Mar 
1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

For several years, flywheels have appeared to be attractive 
devices for storage of kinetic energy. The condition for the validity 
of such a system is to realize sufficient rotation and peripheral 
speeds. It presents two main aspects: (1) the stresses in the materials 
of the rotor with the elongation and balance problems; and (2) the 
bearings with wear, friction and power dissipation problems. A 
development is described which was made in the scope of satellite 
applications and oriented towards high speed momentum wheels 
realized with two possible applications: (1) wide angular momentum 
for a low mass; and (2) energy storage by utilization of two counter 
rotating wheels. The result of this development was to obtain several 
engineering models constituting small units able to store kinetic 
energy with input and output of electric power. The successful 
operation of these models demonstrate the compatibility, for energy 
storage systems, of high speed rotors with a magnetic suspension. 
The particular characteristics of the magnetic suspension and of the 
rotors which were developed are described. These units appear as 
feasibility models for industrial application of energy storage. 


48002 (CONF-771053—, pp 249-258) Flexible flywheel concept. 
Vance, J.M.; Holtzclaw, E.H.; Schneider, R.T. (Univ. of Florida, 
Gainesville). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

A new flywheel concept is described. The advantages of this 
new concept are claimed to be safety and economy. Preliminary 
testing at low rpm is reported. From the results obtained thus far, it 
can be concluded that the self centering feature of the concept 
allows one to operate the flywheel slightly unbalanced. 


48003 (CONF-771053—, pp 271-280) Failure characteristics of 
composite flywheels. Oplinger, D.W.; Slepetz, J.M. (Army Materials 
and Mechanics Research Center, Watertown, MA). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

A discussion is given of the various failure modes that can be 
expected to play a role in limiting the performance of composite 
flywheels, including fiber breakage, matrix failure due to transverse 
strain limitations and interlaminar shear failures. The role of radial 
strain failure in hoop wound wheels and the use of high-strain matrix 
materials in avoiding such failures are discussed. Also discussed is 
the need for adequate characterization of the composite with respect 
to fatigue and stress rupture. Fracture toughness considerations in 
composites are described. Finally, the relation of fracture character- 
istics to containment requirements is considered. 


48004 (CONF-771053—, pp 281-289) Failure modes of bi-direc- 
tionally reinforced flywheels. Johnson, D.E. (Avco Systems Div., 
Wilmington, MA); Oplinger, D.W. Mar 1978. 
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From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977) 

In 1977 flywheel technology symposium proceedings. 

Bi-directionally reinforced composite flywheel designs are 
theoretically capable of achieving the maximum energy per unit 
weight associated with composite flywheels. Unlike the composite 
ring configurations they also have the advantage of exhibiting high 
energy per unit volume. The effects of several failure modes that can 
limit the performance of bi-directionally reinforced flywheels are 
considered. These effects include potential shear failures, degraded 
properties and variations caused by manufacturing. Finite element 
analyses are carried out to determine the magnitude of both the in- 
plane and interlaminar shear stresses that arise from the discreteness 
of the individual radial reinforcements. The finite element analysis is 
also used to model the degradation of material properties due to high 
biaxial stress levels, especially the drop in shear modulus. Experi- 
ments are conducted to evaluate this property degradation. The 
experimental results are then factored into the finite element analysis 
to determine the effect of in service property degradation on the 
predicted failure speed. In addition, the effect of manufacturing 
property variations on both the specific energy of the flywheel and 
On its imbalance is investigated. Results are presented in parametric 
form in terms of predicted reductions in the theoretical specific 
energy of bi-directionally reinforced composite flywheels. 


48005 (CONF-771053—, pp 291-298) Prediction of creep behav- 
ior for filamentary composites under stress conditions encountered in 
flywheels. Bert, C.W.; Chen, T.L.C. (Univ. of Oklahoma, Norman). 
Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

A method of analyzing the creep behavior of a filamentary 
composite is presented. The approach is based on an approximate 
creep micromechanics analysis using creep data of the fibers and 
matrix material tested individually at the temperature of interest. The 
validity of the present analysis is verified by comparison with test 
data on a unidirectional Kevlar 49-ERLA 4617 epoxy composite in 
uniaxial longitudinal tension at room temperature. Numerical results 
are presented for the above mentioned composite under the follow- 
ing four loading cases: longitudinal tension, transverse tension, biax- 
ial tensions and generalized plane-stress distribution, i.e., biaxial 
tension and shear stress. Creep constitutive equations are fitted by 


using the creep version of Hill’s theory of orthotropic plasticity. 


48006 (CONF-771053—, pp 299-314) Constant radial displace- 
ment, thick wall, filament wound flywheels. Naar, R.Z. (Tufts Univ., 
Medford, MA); Panora, R.A. Jr.; Halpin, B.M. Jr. Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

A new type of composite flywheel rotor design is proposed 
for use in an energy storage system. The design is based on filament 
winding manufacturing techniques with Kevlar Aramid fibers as the 
reinforcing fiber in an epoxy matrix. The concept is a variation of 
the so-called “Modular Ring” concept with the elastomer ring to 
ring attachment eliminated by varying the modulus of elasticity (in 
the circumferential direction) with radial position in the flywheel 
cylinder. By proper adjustment of the modulus of elasticity with 
radial position, each annulus of the flywheel will expand equally in 
the radial direction thus eliminating radial stresses and the need for a 
modular design. The modulus of elasticity is varied radially by 
continuously changing the orientation of the fibers from the inside to 
the outside diameter of the flywheel rotor by suitably programming 
the filament winding machine. To verify the theoretical predictions, 
flexure tests on filament wound rings were carried out on angle-ply 
specimens wound at various orientations. This testing provided data 
as to modulus changes with fiber orientation. The samples were also 
strength tested using a hydroburst apparatus to allow a prediction of 
the energy storage capabilities of this design. Based on the experi- 
mental results the proposed flywheel could store 20 wh/Ib. and .75 
wh/in’ of energy. Further optimization of this design is also pro- 
posed, which would greatly improve the energy storage capacity. 


48007 (CONF-771053—, pp 315-321) Sandia basic flywheel tech- 
nology studies. Woods, R.O.; Gerstle, F.P. Jr. (Sandia Labs., Albu- 
querque, NM). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

Sandia has been assigned lead-laboratory status by ERDA, 
charged with advancing the technology of flywheel energy storage 
systems. At the outset, particular emphasis has been placed upon 
systems which might be used in vehicular applications. The work on 
composite flywheels still comprises the bulk of the in-house activity. 
A list is given of all of the technological problems which are being 
(or will be) investigated. These are the components of a unified 
program which grew out of our initial effort with composite wheels. 


ENERGY STORAGE 4751 


48008 (CONF-771053—, pp 331-344) Ultra-wide speed range 
high efficiency hydraulic pump/motor power transmission. Clerk, R.C. 
(Whitehill Industrial Estate, Glenrothes, Scotland). Mar 1978 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

Hydrostatic power transmission has been disadvantaged until 
now by unacceptable noise, high relative cost, poor part-load effi- 
ciencies, low power/weight ratio, and bulky control ancillaries. 
Eight years of fundamental research and composite development 
covering fourteen problem areas primarily to achieve characteristics 
complementary to an energy storage flywheel have resulted in a 
hydraulic pump and identical motor of unusual capability, perform- 
ance, ease of manufacture, and above all, controllability by virtue of 
a modular, programmable, hydro-computing element, inserted 
within the pump/motor casing, and replacing all the usual control 
impedimentia, excepting the operators command transmitter. Ex- 
tremely low zero-load running losses, in continuous 200% overspeed 
operation, advantage applicability to flywheel energy systems as 
does its reciprocal capability as a motor which will accept hydraulic 
power and transmute it into rotary flywheel energy or which will 
serve as vehicle wheel-driving motor offering real time individual 
wheelslip control whether accelerating or being used as a hydraulic 
retarder. It can operate entirely without bulky and costly ancillary 
equipments such as pressure relief valves, filters, heat exchangers 
and system control valves. Its power rating can be stretched almost 
100%, its operating speed range 300% and its life expectancy 1200% 
without production change other than materials specification. Yet 
perhaps its most outstanding characteristic is its simple smoothly 
modulated instantly responsive control. 


48009 (CONF-771053—, pp 355-356) Transverse tensile charac- 
teristics of fiber composites using flexible resins. Christensen, R.M.; 
Rinde, J.A.; Mones, E.T. (Lawrence Livermore Lab., CA). Mar 
1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

Fiber composite structures are often designed and fabricated 
using a laminate construction built by stacking individual lamina at 
various angles. When testing such laminates to failure, it typically is 
found that resin failure occurs before fiber failure. An appealingly 
simple means to prevent premature resin failure has been suggested. 
This method is to employ a flexible resin in the composite that can 
withstand the high local elongations caused by the strain concentra- 
tion effect. Quantitative data are presented on the use of flexible 
resins in fiber composite flywheels. 


48010 (CONF-771053—, pp 403-407) Glass fiber for energy 
storage flywheels. Loud, S.N. (Owens-Corning Fiberglas Corp., 
Toledo). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

A discussion is given of the benefits of two glass fiber 
candidates for energy storage flywheels manufactured from compos- 
ites. Some background from other uses, test results and test programs 
are reviewed. 


48011 (CONF-771053—, pp 409-427) Properties of natural cellu- 
losic materials pertaining to flywheel kinetic energy storage applica- 
tions. Hagen, D.L. (Univ. of Minnesota, Minneapolis). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

Natural cellulosic materials were shown to have moderately 
high tensile strengths, low densities and thus reasonably high specific 
energies, making them promising for flywheel energy storage appli- 
cations where volume and total mass are not in question. An over- 
view of the existing technology is discussed with special attention 
given to wood and wood laminates. Suggestions for further investi- 
gation are presented. Preliminary sorting of species by specific 
energy has revealed at least twenty five woods with axial intrinsic 
energy densities of over 200 kJ/kg (25 wh/Ib). Reductions in mois- 
ture and in veneer thickness do not appear to give the improvements 
previously anticipated. Increases in molding pressure may increase 
the specific energies, but double the cost. Conventional fatigue tests 
show high endurance, but critical energy release rates at zero 
moisture are significantly lower than under ambient conditions indi- 
cating greater brittleness and lower fatigue endurance. Large fly- 
wheels would appear to be readily fabricated and balanced at 
reasonable costs. The existing theories and data indicate the need for 
further experimentation to evaluate the material and fatigue proper- 
ties of cellulosic materials at zero moisture under vacuum conditions. 
Assembled rotor costs are on the order of 3 to 5 wh/$. 
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48012 ag — pp 429-433) Critical speed for standing- 
wave instability in a filament-wound-composite ring-type flywheel. 
Bert, C.W. (Univ. of Oklahoma, Norman). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

Two different solid-mechanics analyses are made to predict 
the lowest critical speeds associated with so-called standing-wave 
instability for ring-type flywheels constructed of filament-wound 
composite material. This type of instability has been found to occur 
when the angular speed of a backward-traveling transverse wave 
coincides with the disk’s forward rotational speed, so that the wave 
becomes a standing wave with respect to a fixed reference frame. In 
one analysis, thin-plate theory is employed; in the other thin-ring 
theory, including both twisting and out-of-plane deformation, is 
used. 


48013 (CONF-771053—, pp 435-439) Influence of bearing stiff- 
ness on flywheel—rotor system. Hickey, J.S. (General Electric Co., 
Schenectady, NY). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

When a rotating shaft is not symmetric with respect to its 
bearings, the choice of each bearing stiffness is important to the shaft 
critical speeds. The design of a simple machine is illustrated to give a 
rationale for choosing bearing stiffnesses. The effect of shaft rigidity 
on those shaft critical speeds involving the bearings is also demon- 
strated. 


48014 (CONF-771053—, pp 441-447) Ovalization critical speeds 
in ic rotating disks. Belingardi, G.; Genta, G.; Gola, M. 
(Politecnico, Turin). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

The use of materials characterized by a ultimate strength over 
Young Modulus ratio far higher than for conventional materials in 
the construction of flywheels leads to potential danger due to the 
critical speeds of ovalization. Flywheels of high strength composite 
materials can be subjected to quite large displacements, both in radial 
and circumferential (if the material is not axially symmetric) direc- 
tion. Such rotors, even considered with rigidly fixed axis of symme- 
try can show a behavior similar to the one encountered in the study 
of flexible rotating shafts, and is usually referred to as critical speeds. 
The rotating disk can displace from the current configuration of 
equilibrium taken under centrifugal forces, and take a configuration 
of indifferent equilibrium in the centrifugal field characterized by 
one or more lobes. The single lobe configuration is obviously associ- 
ated with the lowest critical speed and displaces the center of mass 
of the system from the axis of rotation while at higher critical speeds 
only the change in the form of the disk does occur. The calculation 
of such critical speeds was performed through a modification the 
Raleygh-Ritz procedure, originating generalized stiffness matrix and 
mass matrix having as unknowns the coefficients of interpolation 
polynomial of the displacements over the whole field. The chosen 
interpolation procedure proved to be a convenient one also from the 
point of view of the structure of the solving matrices. 


48015 (CONF-771053—, pp 451-462) Advanced flywheel devel- 
opment. Hill, P.W.; Vicario, A.A.; White, T.C.; Waltz, T.L. (Hercu- 
les Inc., Cumberland, MD). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

Design studies were conducted to define performance poten- 
tial of near optimum composite flywheels using commercially ac- 
ceptable material property values and safety factors. Investigation 
included three classes of flywheels: (1) disks (hoop wound), (2) shell 
(helical wound), and (3) spoked. Fibers studied included glass, 
Kevlar, and graphite. Optimization of thickness contours for disk 
flywheels was accomplished using a nested ring model. Highest 
performance in a contoured hoop wound disk was provided by a 
variable modulus graphite design with a computed operational rated 
energy density of 19.4 wh/lbm. Finite element stress analyses of 
helical shell type flywheels with hoop wound rims were conducted. 
A variety of failure mechanisms involving intralaminar shear and 
transverse tension were identified, opening new questions regarding 
the degree of severity of micromechanics type failures (resin craz- 
ing) in non-critical locations. Rated performance approaching 40 
wh/lbm was computed for the best configuration. A series of ad- 
vanced concept spoke/rim designs were identified and screened. The 
pin wrapped concept was selected as most promising. Two wheels of 
this type are being built tor delivery to Sandia Laboratories. Results 
of stress analyses and a description of the fabrication are provided. 
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48016 (CONF-771053—, pp 463-469) Variable inertia flywheel 
(VIF), an introduction to its potential. Ullman, D.G. (Union Coll., 
Schenectady, NY); Velkoff, H.R. Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

Designs of flywheels which vary their inertia in an effort to 
reduce the transmission requirements of flywheel energy storage are 
presented. The physical laws which govern these Variable Inertia 
Flywheels (VIFs) regardless of configuration are explained and the 
implications of these laws stated with conclusions and recommenda- 
tions for future work. 


48017 (CONF-771053—, VP 471-481) Design synthesis as ap- 
Vagins, M. (Battelle- Northwest Labs., 


plied to composite flywheels. 
Richland, WA). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

The problem of design synthesis in heterogeneous elasticity, 
particularly as applied to flywheel design, is treated. Design synthe- 
sis is defined as the achievement of a desired design criterion, in this 
case, constant circumferential stress, in a flywheel by preselecting a 
stress pattern in the loaded flywheel and then determining the 
variation of the elastic moduli that is required to permit the desired 
effects. This accomplishment requires the solution of the governing 
equations of elasticity, particularly the compatibility equation, in 
terms of preselected and hence known stress fields in the body of the 
flywheel for the unknown material properties which are spatial 
functions. 


48018 (CONF-771053—, pp 241-248) Design definition of a me- 
chanical capacitor. Schlieben, E.W. (Von Research, Trenton); Scott, 
R.D.; Michaelis, T.D. Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

A mechanical capacitor is a NASA-originated descriptor for 
a special form of electro-mechanical energy-storage system, compris- 
ing a magnetically supported energy wheel (flywheel) coupled to the 
electrical supply and the load by an integral motor-generator and a 
separate power-conditioning system. The results and some details of 
a design study and supporting analysis, performed by RCA for the 
NASA-Goddard Space Flight Center, of a complete Mechanical 
Capacitor system for terrestrial application are presented. The study 
addresses a system rather than the wheel component alone. Two 
structural configurations, with energy densities of more than 40 wh/ 
Ib, and four motor-generator configurations were analyzed. The 
wheel was treated as a gyroscopic body supported by a three-axis, 
active suspension system. Five degrees of freedom are controlled. 
System power and energy losses were estimated for one cycle of 
operation. 


48019 (Y—2117) Composite flywheel development completion 
report, October 1, 1976—September 30, 1977. Huddleston, R.L.; 
Kelly, J.J.; Knight, C.E.; Pollard, R.E.; Post, D.W. (Oak Ridge Y-12 
Plant, Tenn. (USA)). May 1978. Contract W-7405-ENG-26. 62p. 
Dep. NTIS, PC A04/MF AO1. 

The UCC-ND Composite Flywheel Development program 
was initiated at the Oak Ridge Y-12 Plant on May 1, 1976, with the 
primary objective for the FY 1976—1976T period being the design, 
fabrication, and testing of a prototype, vehicular-sized, composite 
flywheel. This initial effort led to the successful testing of the UCC- 
ND bandwrap flywheel design with a demonstrated energy density 
performance of 10.1 Wh/Ib. 


THERMAL 


REFER ALSO TO CITATION(S) 47238, 47239, 47240, 47241, 
47243, 48216, 48551 


48020 (COO—4042-16) Heat storage materials. Final report. 
Birchenall, C.E. (Delaware Univ., Newark (USA). Coll. of Engi- 
neering). Dec 1977. Contract EY-76-S-02-4042. 99p. Dep. NTIS 
$6.00. 


The properties of various alloys, eutectics, and salts in respect 
to their usefulness for latent and sensible heat storage are surveyed 
and reported. (TFD) 


48021 (SAND—77-8288) Fiscal year 1978 annual operating plan 
for the Thermochemical Energy Storage and Transport (TEST) pro- 
gram of the National Thermal Energy Storage program. Bramlette, 
T.T.; Mar, R.W. (Sandia Labs., Livermore, Calif. (USA)). May 1978. 
Contract EY-76-C-04-0789. T6p. Dep. NTIS, PC AOS/MF AO1. 
The TEST Program has been divided into four technolo 
elements according to a Technology Breakdown Structure (T BS). 
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The four TBS elements are: (1) thermal energy storage, (2) chemical 
heat pipe, (3) chemical heat pump storage, and (4) generic research. 
Each major element has been further divided into subelements 
which represent specific concepts or applications being pursued. The 
primary use of thermochemical storage technology is in solar ther- 
mal electric systems, with particular emphasis given to long duration 
storage capabilities. Thermochemical technology in non-solar utili- 
ties is also being considered. For example, chemical heat pipes for 
the transmission of thermal energy for industrial process heat and 
district heat applications appear to hold significant promise. The 
current TEST Program is investigating this end-use application 
coupled to three potential energy sources: (1) a coal gasification 
plant (open loop heat pipe), (2) a very high-temperature nuclear 
reactor (high-temperature heat pipe), and (3) moderate temperature 
sources available in the United States including nuclear, solar, and 
fossil (low-temperature heat pipe). In addition, the use of chemical 
heat pipes for transmission in distributed solar systems is also being 
addressed. The only current application for chemical heat pump 
storage technology is solar heating and cooling. 


CHEMICAL 


REFER ALSO TO CITATION(S) 47241, 47437, 48021 


BATTERIES 


48022 (CONF-780603—) Second annual battery and electro- 
chemical technology conference: agenda and technical presentations. 
(Department of Energy, Washington, D.C. (USA). Div. of Energy 
Storage Systems). May 1978. 524p. Dep. NTIS, PC A22/MF AOl1. 

From 2. annual battery and electrochemical technology con- 
ference; Arlington, VA, USA (5 Jun 1978). 

Papers were presented at this conference on the following 
topics: general overview of batteries and battery programs, near- 
term battery systems, fundamental research, advanced battery devel- 
opment, energy conservation in industrial electrochemical processes, 
and advanced battery research. This publication contains only the 
slides and viewgraphs used by the speakers in giving their presenta- 
tions; there is no text. (RWR) 


48023 (TID—3361) Electric batteries. A bibliography. (Depart- 
ment of Energy, Oak Ridge, Tenn. (USA). Technical Information 
Center). 1978. 780p. Dep. NTIS, PC A99/MF AO. 

To aid individuals and organizations engaged in research on 
electric batteries, the DOE Technical Information Center (TIC) has 
cataloged, indexed, and stored in computer-retrievable form a large 
part of the scientific and technical information published on this 
subject. This compilation includes 5422 citations of US and foreign 
research reports, patents, journal articles, conference proceedings, 
and books. Current information from these sources is processed into 
the bibliographic file by TIC on a continuing basis; older information 
was obtained by retrospective searching of major secondary an- 
nouncement publications. The citations are arranged in broad subject 
categories, and consist of complete bibliographic citations with 
abstract; if the abstract of a document is unavailable, the subject 
descriptors used to describe it for computer storage and retrieval are 
used in its place. The Corporate Author Index lists alphabetically the 
names of organizations and institutions responsible for issuing re- 
ports. The Personal Author Index lists all authors. The Subject 
Index is an alphabetic listing of the most significant subject descrip- 
tors chosen to describe document content. The Report Number 
Index is an alphanumeric listing of report numbers. Also included in 
this compilation are energy-related research and development pro- 
jects currently in progress. (RWR) 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 48030, 48041 


48024 (EPRI-EM—683) Development of sodium—sulfur batter- 
ies for utility application. Interim report. Mitoff, S.P.; Chatterji, D. 
(General Electric Co., Schenectady, N.Y. (USA). Corporate Re- 
search and Development Dept.). May 1978. 312p. Dep. NTIS, PC 
A14/MF AO1. 

The results of the past sixteen months of a project aimed at 
developing sodium—sulfur batteries for utility applications are pre- 
sented. Over 150 small (16-Ah) cells were placed on test. Lifetimes 
up to 12,000 hours and up to 1,150 Ah/cm? were obtained. Cell 
capacities of over 80% were achieved and sustained for over 250 
cycles. The most common failure mode during the period involved 
degradation of the glass seal between the beta-alumina tube and the 
alpha-alumina header. Thermocompression bonding of steel contain- 
ers to the alpha alumina insulator was chosen as the first choice for 
the exterior seals. A new glass formulation has so far eliminated the 
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problem with the interior beta- to alpha-alumina seal; no failures 
have occurred in the six months of cell testing since it was put into 
use. The basic unit of the system is a module which is a thermally 
self-sufficient package. It consists of 360 cells (300 Wh each). The 
cells within the module are arranged in nine bundles in series, each 
bundle consisting of forty cells connected in parallel. Manufacturing 
the cost studies of two kinds are presented. One is a cost projection 
for a battery system of commercial size, 100 megawatt-hours. The 
estimated selling price is projected to be about $38/kWh. The other 
study is an examination of the effect of the ceramic electrolyte tube 
size on the system selling price. Finally, a summary of supporting 
research activities is given. 68 figures, 31 tables. 


48025 (EPRI-EM—751) Sodium—antimony trichloride battery 
development program for load leveling. Interim report. Chreitzberg, 
A.M. (ESB, Inc., Yardley, Pa. (USA). ESB Technology Center). 
Apr 1978. 143p. Dep. NTIS, PC A07/MF AO1. 

Progress in the development of a moderate-temperature 
molten salt load-leveling battery is outlined for the Na/B-alumina/ 
SbCl; system. Cell tests on 2-, 20-, 55-, and 80-Wh cells provide data 
for projection of performance for 200-Wh single-tube cells of 181 
Wh/| and 88 Wh/kg at the S5-hour rate. Twenty-watt-hour cells 
deliver up to 500 100% depth cycles at 3 cycles per day. Ceramic 
processes--formerly magnesia-doped beta--were converted to lithia- 
doped 8” with a reduction in specific resistivity and an increase in 
Na/Na test life to greater than 1500 Ah/cm? beta. A complete cost 
analysis is presented for beta tubes and an estimate for a 100-MWh 
load-leveling battery yields $39/kWh. Major concerns are the unpre- 
dictable life of beta alumina solid electrolyte, positive current collec- 
tor corrosion, short seal life, and the low probability of achieving 
load-leveling-battery cost targets. 


48026 (SAND—77-1579C) Thermal cells and batteries using the 
Mg/FeS, and LiAl/FeS2 systems. Bush, D.M.; Nissen, D.A. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04- 
0789. 16p. (CONF-780624—2). Dep. NTIS, PC A02/MF AO1. 

From Power sources symposium; Atlantic City, NJ, USA (12 
Jun 1978). 

Fabrication of Mg/FeSz: cells and batteries is described, and 
some test results are presented. Effects of temperature were investi- 
gated; photomicrographs of the cross section of a single cell were 
taken. Results with pellet-type batteries using this system were 
encouraging. Some means must be found to keep the cell hot for 
long-life (> 30 min) uses. A magnesium cathode additive shows 
promise in reducing the initial voltage spike. Fabrication and per- 
formance of LiAl/FeS: cells is discussed more briefly. Substituting a 
Li alloy for the Mg anode increased cell voltage by one-third. 4 
figures, 2 tables. (RWR) 


48027 Energy density iron—silver battery. Brown, J.T. (to Wes- 
tinghouse Electric Corp.). US Patent 4,078,125. 7 Mar 1978. Filed 
date 27 May 1976. 10p. 

An iron—silver battery is made, consisting of at least one 
positive electrode plate and at least one negative electrode plate 
housed in a case containing an alkaline electrolyte. The positive plate 
comprises a silver supporting plaque containing silver active battery 
material. The negative plate comprises an expansible, diffusion- 
bonded, metal-fiber supporting plaque containing iron oxide active 
battery material with a sulfur additive. The plates are separated from 
each other by a material that is not chemically attacked by the 
electrolyte or ions contained in the electrolyte. The silver electrode 
is disposed between and contacts 60% to 90% porous separators, and 
a microporous separator contacts the porous separator to form a 
multi-ply laminate. 7 figures. 


48028 Lithium-copper molybdate and lithium-copper tungstate 
organic solvent batteries. Bonino, F.; Di Pietro, B.; Rivolta, B.; 
Scrosati, B. (Univ of Rome, Italy). J. Power Sources; 2: No. 3, 265- 
272(Feb 1978). 

The characteristics and performances of the Li/CuMoO, and 
Li/CuWO, couples in LiAsF¢-y-butyrolactone are reported in terms 
of discharge mechanism, polarization and cathode efficiency. On the 
basis of the energetic properties, these copper oxysalts may be 
regarded as very promising cathodes for the development of high- 
energy lithium power sources. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 48031, 48040, 48042 


48029 (SAND—78-0185C) Thermal battery reaction products. 
Hlava, P.F. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. 
Contract EY-76-C-04-0789. 4p. (CONF-780616—2). Dep. NTIS, PC 
A02/MF AO1. 


From 13. conference of the Microbeam Analysis Society; 
Ann Arbor, MI, USA (19 Jun 1978). 

Chemical reactions taking place during the discharge of a 
thermal battery were studied by the electron microprobe technique. 
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All important elements in the system were determined, and a set of 
elemental distribution photomicrographs (EDPMs) was obtained. 
Several problems encountered during quantitative correction proce- 
dures are discussed. Discharged cells develop a complicated se- 
quence of layers within the DEB pellet. EDPMs of the cell show 
quite clearly that the materials are those expected. (RWR 


(SAND—1526C) Study of some parameters affecting the 
performance of Ca/CaCrO, thermal cells. Levy, S.C. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 
13p. (CONF-780624—1). Dep. NTIS, PC A02/MF AO1. 

From Power sources symposium; Atlantic City, NJ, USA (12 
Jun 1978). 

Many variables are associated with the fabrication of pellet- 
type thermal batteries, but little is known of the interactions between 
many of these variables and their effect on performance. One of 
these variables is the pressure on the cell stack caused by the closing 
force. Use of a high-temperature load cell allows, for the first time, 
continuous measurement of the stack pressure in a battery and of the 
applied pressure on single cells. 3 figures, 2 tables. (RWR) 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 48028 


48031 (COO—2857-1) Battery Energy Storage Test (BEST) Fa- 
cility. Phenomenological cell modeling: a tool for planning and analyz- 
ing battery testing at the BEST Facility. Hyman, E.A. (Public Serv- 
ice Electric and Gas Co., Newark, N.J. (USA); Public Service 
Electric and Gas Research Corp., Maplewood, N.J. (USA)). 21 Oct 
1977. Contract EY-76-C-02-2857. 101p. Dep. NTIS, PC A06/MF 
AOl. 

Phenomenological cell modeling, a needed tool for battery 
testing at the BEST Facility is presented. The uses of modeling in 
the battery cycling test program are described. The modeling and 
modeling needs are discussed in more general terms. Areas in which 
modeling would be useful are listed. Succeeding sections critically 
survey available technical information in each such area. 28 figures, 
3 tables. (RWR) 


48032 Method for reducing the float current of maintenance-free 
battery. Mao, G.W.; Rao, P. (to Gould Inc.). US Patent 4,086,392. 25 
Apr 1978. Filed date 26 Jan 1977. 10p. 

A maintenance-free battery having improved float-current 
(i.e. current-draw) characteristics is provided by adding elemental 
zinc, or a zinc-affording compound such as zinc sulfate to the battery 
in amounts sufficient to decrease the float current that would other- 
wise occur during voltage-regulated overcharge. Rather than utiliz- 
ing zinc alone, a mixture of zinc and cadmium may likewise be 
employed. 


48033 Charge monitor for electric battery. Kremer, M. (to Still 
GmbH (vormals) SE-Fahrzeugwerk GmbH). US Patent 4,086,524. 
25 Apr 1978. Priority date 2 Oct 1974, German, Federal Republic of 
(F.R. Germany). 8p. 

An electric battery, such as that of an automotive vehicle, is 
continuously tested for its state of charge by a bridge circuit in 
parallel with a voltage stabilizer such as a Zener diode which forms 
part of a voltage divider connected across the battery terminals, the 
other part of that divider being a resistance circuit. The bridge 
circuit has an output diagonal with one corner connected to the 
battery terminal which is tied to the resistance circuit so that a 
reduction of battery voltage unbalances the bridge in one sense, a 
compensatory change in the opposite sense being brougnt about by a 
sensor responsive to the load current drawn from the battery. The 
current sensor may be a small resistor inserted between two adjoin- 
ing bridge arms. An integrating operational amplifier connected 
across the output diagonal of the bridge controls a pulse generator 
which steps an associated pulse counter whenever the amplifier 
output passes a threshold indicating a predetermined degree of 
depletion of the battery; the counter, after measuring a cumulative 
time interval during which this depletion condition is present, trig- 
gers a switch which generates an alarm signal, e.g. by eliminating 
certain options in the operation of the vehicle. The operational 
amplifier and/or pulse generator also work into visual charge indica- 
tors. The resistance circuit of the voltage divider may include a 
transistor designed to compensate changes in battery current due to 
the de-energization of a switching relay. A feedback connection 
between the counter and the pulse generator causes continuing 
stepping of the counter after the switchover to maintain the alarm 
signal until the counter resets itself after an extended period, such 
resetting also occurring upon reclosure of the load circuit after a 
prolonged interruption. 3 figures. 


48034 Combination of a battery and vent structure. Tesch, H.W. 
(to Elpower Corp.). US Patent 4,086,394. 25 Apr 1978. Filed date 23 
Sep 1976. 6p. 
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A vent structure intended for use in venting gas from the 
interior of a battery housing can be constructd so as to use a 
generally cup-shaped, resilient valve element. The element is posi- 
tioned within a cavity at the top of the housing with the bottom of 
the element spaced from an opening in the bottom of the cavity and 
with the peripheral wall of the element resiliently engaging the 
interior of the cavity. A retainer extends across the open top of the 
cavity and engages the bottom of the valve element so as to hold it 
in place. The retainer holds the valve element so that peripheral wall 
of the valve element can flex inwardly to permit the escape of gas. 
The vent structure is utilized with a gas—liquid separator with the 
opening in the bottom of the cavity in communication with the 
interior of the housing. The cavity and the gas—liquid separator are 
shaped so as to permit liquid to drain back into the interior of the 
housing from within the interiors of the cavity and the gas—liquid 
separator. 


48035 Multi-slit self-sealing ignition-arrester battery vent. 
Heiser, J.I.; Erb, E.M. (to General Battery Corp.). US Patent 
4,086,395. 25 Apr 1978. Filed date 24 Nov 1976. 10p. 

A vented battery cap is provided which is adapted to engage 
at least one of a plurality of fill holes in an automotive storage 
battery or similar lead—acid battery and which has pressure release 
means for venting the combustible gases produced within that stor- 
age battery under conditions, such as overcharge conditions, into the 
atmosphere. The pressure release means comprise a plurality of 
extremely narrow slits having widths in the order of 0.003 to 0.005 
of an inch. The remainder of the battery cap is tightly sealed to 
prevent any extraneous leaks of battery gases received from the 
automotive battery from leaking into the atmosphere. The slits are so 
constructed to facilitate the safe expulsion of any volume of gas 
normally produced by an automotive storage battery, while virtually 
eliminating the likelihood that ignition of gases within the atmo- 
sphere will result in explosive consequences either within the battery 
cap or within the battery itself. 


48036 Battery containing an alkaline electrolyte. Gadessaud, R. 
(to Compagnie Generale d’Electricite). US Patent 4,085,405. 25 Apr 
1978. Priority date 16 Dec 1971, France. 6p. 

This battery contains an alkaline electrolyte; it has, within a 
container, the electrolyte and two electrodes separated by a separa- 
tor. The separator is made of a partially reticulated polyvinyl acetal 
produced by the action of at least one aldehyde on polyvinyl 
alcohol; an aromatic aldehyde is preferred. The aldehyde may also 
have at least one hydroxyl radical, being used together with formal- 
dehyde. 


48037 On the possible use of titanium and its alloys and com- 
pounds as active materials in batteries. A review. Klochko, M.A.; 
Casey, E.J. (Def Res Establ, Ottawa, Ont). J. Power Sources; 2: No. 3, 
201-232(Feb 1978). 

Titanium has not been utilized as a reactant or energy- 
supplying material in batteries, despite its advantageous properties: 
its low weight-density and high energy-density of its reaction with 
oxygen and halogens. After an introduction on the occurrence and 
technology of titanium and of the history of its study in the United 
States and in the U.S.S.R., its electrochemical behavior in aqueous, 
nonaqueous and molten salt media is reviewed. Suggestions on the 
choice of materials for anodes, cathodes and electrolytes for Ti 
batteries are presented and several electrochemical reactions on 
which these batteries are based are discussed. 


48038 Electrocatalysis of the oxygen reduction process on metal 
chelates in acid electrolyte. Bagotzky, V.S.; Tarasevich, M.R.; Ra- 
dyushkina, K.A.; Levina, O.A.; Andrusyova, S.I. (Inst of Electro- 
chem, Acad of Sci of USSR, Moscow). J. Power Sources; 2: No. 3 
233-256(Feb 1978). 

The electrochemical performances of carbon gas-diffusion 
oxygen electrodes in acid solution were investigated. Active carbon 
AG-3 was promoted with 5-10 wt.% organic complexes of cobalt. 
Teflon was used as binder. It was shown that a heat treatment of the 
mixture of carbon with the organic complexes of cobalt in an inert 
gas atmosphere at 800-900°C significantly improves the stability of 
the catalyst. Oxygen electrodes with this catalyst operated in sulfuric 
acid solution for several thousand hours without any deterioration. 


, 


48039 Silver catalyst in the hydrophobic oxygen electrode. 
Smrcek, K.; Beran, J.; Jandera, J. (CKD, Prague, Czech). J. Power 
Sources; 2: No. 3, 273-286(Feb 1978). 

Ten sorts of silver powder were tested as the catalysts for 
hydrophobic air electrodes in an alkaline electrolyte. The fine-grain 
catalysts meet the demands of the electrodes better than the catalysts 
with large surface area which proved not to be satisfactory. The 
catalyst prepared by reduction of the aqueous suspension of a solid 
silver salt has the best properties. The characteristics of some silver 
catalysts in hydrophilic electrodes were also determined. 
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APPLICATIONS 
REFER ALSO TO CITATION(S) 48268, 48269, 48270, 48272 


48040 (ANL/OEPM—77-5) Stibine and arsine generation from 
a lead—acid cell during charging modes under a utility load-leveling 
duty cycle. Varma, R.; Yao, N.P. (Argonne National Lab., IIl. 
(USA)). Mar 1978. Contract W-31-109-ENG-38. 44p. Dep. NTIS, 
PC A03/MF AO. 

An investigation was conducted to determine stibine and 
arsine generation during charging of a large industrial lead—acid 
cell (2250 Ah capacity at 5-h rate) under contemplated utility load- 
leveling duty cycles. The noxious gases generated were absorbed in 
a 3N H2SQ, solution containing KI and I. The antimony and arsenic 
contents of the absorber solutions were determined by colorimetry 
and atomic absorption spectrophotometry, respectively. Total emis- 
sions of stibine and arsine, as well as their generation-rate profiles, 
were determined each week in experiments consisting of four charge 
cycles and one equalization charge. In addition, hydride generation 
during successive, daily equalization charges was monitored. Gen- 
eration of stibine and arsine from the lead—acid cell was found to be 
significant during the overcharge period of a charge cycle and 
during equalization charging at 2.65 and 2.55 V. 19 figures, 6 tables. 


48041 (CONF-780426—2) Advanced secondary batteries for 
electric vehicle propulsion. Yao, N.P. (Argonne National Lab., Ill. 
(USA)). 1978. Contract W-31-109-ENG-38. 20p. Dep. NTIS, PC 
A02/MF AO1. 

From Advanced Transit Association international conference; 
Indianapolis, IN, USA (25 Apr 1978). 

A number of near-term and advanced secondary batteries that 
are projected to meet performance and cost requirements for electric 
vehicle applications are currently under development in the U.S.A. 
Development of the near-term battery technology has been acceler- 
ated as a result of the impetus of the Electric and Hybrid Vehicles 
Research, Development, and Demonstration Act of 1976 (Public 
Law 94-413). Research and development of the advanced battery 
technology have been under way for several years, and, because this 
technology has recently entered the engineering stage, research and 
development efforts have dramatically increased. Of the near-term 
batteries, lead—acid, nickel—iron, and nickel—zinc systems show 
promise for use in vehicles with limited range and applications. 
Zinc—chlorine, sodium—sulfur, and lithium—metal sulfide systems 
are the most promising advanced batteries under development, and 
are expected to have considerably better performance than the near- 
term batteries. This paper reviews the battery development goals, 
and discusses the status and prospect of these battery systems. 2 
figures, 5 tables. 


48042 Iron-air vehicle battery. Ojefors, L.; Carlsson, L. (Swed 
Natl Dev Co, Akersberga). J. Power Sources; 2: No. 3, 287-296(Feb 
1978). 

A 30-kWh iron-air battery system for traction applications, 
having an energy density of 80 Wh/kg at the 5 h rate, has been 
developed and tested. A description is given of the system and its 
components. The special problems associated with metal-air batteries 
are discussed, and results from full-scale test are given. 


ENERGY MANAGEMENT AND POLICY 


REFER ALSO TO CITATION(S) 47098, 48642 


48043 (CONF-770448—4) Role of the Coordinating Committee 
on Energy. Preprint 2861. Jaske, R.T. (American Society of Civil 
Engineers, New York). 1977. 10p. American Society of Civil Engi- 
neers, New York $1.00. 

From American Society of Civil Engineers spring conven- 
tion; Dallas, TX, USA (25 Apr 1977). 

The Coordinating Committee on Energy (CCE) was born out 
of the crisis conditions of early 1974 during the oil embargo. CCE 
acts as a policy sounding board for the Societies represented in ACE 
(Association for Cooperation in Engineering). Among issues involv- 
ing CCE, two are particularly che meg (1) CCE acted as a liaison 
group for the development of the newly formed Engineering Soci- 
eties Commission on Energy, Inc. (ESCOE). ESCOE started its life 
with an important program for ERDA, a Residency Program to 
provide technical expertise in evaluating research programs of the 
agency. (2) CCE attempted to provide a balanced perspective in the 
trade-offs between the increased use of coal and the role of nuclear 
power. This included both direct statements to the Federal govern- 
ment and activities of local Sections of the member societies in their 
communities and with government representatives. This work is 
broad in perspective covering the range of long term R and D in 
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both power equipment and the environmental effect of the alterna- 
tives. 


48044 (CONF-770448—5) Energy engineering education for the 
twenty-first century. Preprint 2841. Davidson, J.N.; Weaver, L.E. 
(American Society of Civil Engineers, New York). 1977. 15p. 
American Society of Civil Engineers, New York $1.00. 

From American Society of Civil Engineers spring conven- 
tion; Dallas, TX, USA (25 Apr 1977). 

The production and utilization of energy in the United States 
are beginning to undergo significant changes in response to an 
increasing awareness of the limits on fossil-fuel reserves, particularly 
those for oil and natural gas. The resulting transition period, likely to 
last well into the next century, will have far-reaching consequences 
for the future of energy engineering education. This paper identifies 
those changes that will materially challenge the educational system 
of the 21st century and predicts the system response. To this end, the 
paper is divided into two sections. The first part attempts to assess 
the energy picture in the U.S. in the early part of the next century. It 
contains a brief description of the available energy sources, a discus- 
sion of the likely patterns of consumption, and the authors’ projec- 
tion of a possible energy mix for the year 2010; the resulting 
implications for energy engineering education are assessed. The 
second part contains the educational response. In this section, the 
changing curriculum base, in both technological and liberal subjects, 
and the evolution of concomitant teaching methods is discussed. 
Possible changes in the structure and organization of the educational 
system are briefly considered in the conclusion to the second part. 


48045 (COO—2977-5) NYIT Energy Advisory Service. Prelimi- 
nary project assessment, June 1 to December 30, 1976. Tenen, G.B. 
(New York Inst. of Tech., Old Westbury (USA). Center for Energy 
Policy and Research). 30 Dec 1976. Contract EY-76-S-02-2977. 49p. 
Dep. NTIS, PC A03/MF A011. 

The Center for Energy Policy and Research of the New York 
Institute of Technology has organized an Energy Advisory Service 
for information dissemination on energy conservation technology to 
various target audiences in adjacent counties of New York, New 
Jersey, and Connecticut. In this report, a preliminary assessment and 
detailed account of various aspects of the activities of the Energy 
Advisory Service from June 1 to December 30, 1976 are presented. 
Major activities during this seven-month period are summarized. 
The Preliminary Project Assessment focuses on the four on-going 
channels of communication--the Energy Information Center, the 
Referral Service, the NYIT Energy Hot Line, and the NYIT/ 
ERDA (MRC-TV) Energy Management Seminar Program. For 
each of these channels, the process of development, operating expe- 
riences including number of users and their reactions, publicity 
activities, and secondary impact and recommendations for future 
implementation based on operating experience to date are detailed. 
Publicity campaigns and other general activities intended to improve 
the outreach and effectiveness of the Energy Advisory Service are 
reviewed. 


48046 (COO—2977-6) NYIT Energy Advisory Service initial 
evaluation report. Tenen, G.B. (New York Inst. of Tech., Old 
Westbury (USA). Center for Energy Policy and Research). 31 Jan 
1977. Contract EY-76-S-02-2977. 63p. Dep. NTIS, PC A04/MF 
AOl. 

The Center for Energy Policy and Research of the New York 
Institute of Technology has organized an ENERGY ADVISORY 
SERVICE for information dissemination on energy conservation 
techniques to various target audiences in the New York, New 
Jersey, and Connecticut area. The Service, in operation since June 1, 
1976 established four channels of communication to disseminate 
energy conservation information and technical assistance: The NYIT 
Energy Hot Line, the NYIT/ERDA (MRC-TV) Energy Manage- 
ment Seminar program, the Energy Information Center, and the 
Referral Service. The purposes of this report are two-fold: (1) to 
provide expanded and up-dated information on operating experi- 
ences associated with the NYIT Energy Hot Line and the NYIT/ 
ERDA (MRC-TV) Energy Management Seminar Program, and (2) 
to provide recently analyzed data emerging from a study designed to 
investigate the two channels for their absolute and comparative 
effectiveness in energy technology transfer. Specifically research 
was designed to cast light on the following questions: (a) in terms of 
demographics and prior energy attitudes, what kinds of people tend 
to use the hot line or be drawn to the television seminar; (b) how did 
channel users feel about the channel after experiencing it; (c) how 
did channel users perform on energy-transfer effectiveness measures 
of knowledge and intention to act; and (d) was there any relationship 
between performance or effectiveness measures and selected demo- 
graphic and attitudinal variables associated with channel users. 


48047 (COO—2977-7) NYIT Energy Advisory Service. Final 
quarterly report, December 1, 1976—March 31, 1977. (New York 
Inst. of Tech., Old Westbury (USA). Center for Energy Policy and 
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Research). 31 Mar 1977. Contract EY-76-S-02-2977. 43p. Dep. 
NTIS, MF AO. 

Portions of document are illegible. 

Three major reports were completed during this period. The 
Project Extension Proposal recommends continuing the Energy 
Advisory Service from the expiration of the present contract on 
March 31, 1977. The Preliminary Project Assessment provides a 
detailed account of four communication channels now established-- 
Energy Information Center, Referral Service, Hot Line, and MRC- 
TV Seminar series--in terms of the process of channel development, 
operating experiences including numbers of users and their reactions, 
publicity activities, secondary impact, and recommendations for 
future channel implementation. The Initial Evaluation Report pre- 
sents statistical results and inferences from a preliminary study 
analyzing the Hot Line and initial MRC-TV Seminar series for their 
absolute and comparative effectiveness in energy technology trans- 
fer. Much information disseminated during this period to the public 
is described. 


48048 (COO—2977-8) New York Tech Energy Hot Line. Bar- 
dige, G. (New York Inst. of Tech., Old Westbury (USA). Center for 
Energy Policy and Research). 31 May 1977. Contract EY-76-S-02- 
2977. 20p. Dep. NTIS, PC A02/MF AO1. 

The Center for Energy Policy and Research of the New York 
Institute of Technology has organized the New York Tech Energy 
Hot Line as part of an Energy Advisory Service for information 
dissemination on energy-conservation techniques and technologies to 
various target audiences in the New York, New Jersey and Con- 
necticut metropolitan area. The objectives of the New York Tech 
Energy Hot Line are at once to provide area residents with up-to- 
date and immediate answers over the telephone to practical energy- 
conservation questions and to operate this service in a manner 
conducive to testing its effectiveness as a channel of energy technol- 
ogy dissemination. Potential questions were identified and tran- 
scribed onto index cards where answers and reference sources are 
also recorded. The index cards are displayed on a rotary stand which 
is normally used in libraries to retain and retrieve microfiche. To 
date, the Hot Line rotary stand contains a total of 444 index cards of 
which 155 constitute a glossary of energy terms and the remainder 
deal with specific questions and answers on conservation, alternative 
sources of energy such as solar and nuclear, fossil fuels, transporta- 
tion, and the environment. In this document, Appendix A describes 
how Hot Line Operators use the rotary stand to answer questions 
and lists the specific subjects for which Question and Answer index 
cards have been prepared. Appendix B contains two listings: the first 
provides the names and code numbers of all publications used in Hot 
Line mailings and the second identifies the subjects for which 
information packages have been assembled. 


48049 (COO—4278-1) Energy: options for the future. Curricu- 
lum development project for high school teachers. Final report. Car- 
roll, T.O. (State Univ. of New York, Stony Brook (USA)). Apr 
1978. Contract EE-77-C-02-4278. 385p. Dep. NTIS, PC A1l7/MF 
AOl. 

Recent state and regional energy crises demonstrate the deli- 
cate balance between energy systems, the environment, and the 
economy. Indeed, the interaction between these three elements of 
society is very complex. This project develops curriculum materials 
that would better provide students with an understanding and 
awareness of fundamental principles of energy supply, conversion 
processes, and utilization now and in the future. The project had two 
specific objectives: to transfer knowledge of energy systems, analysis 
techniques, and advanced technologies from the energy analyst 
community to the teacher participants; and to involve teachers in the 
preparation of modular case studies on energy issues for use within 
the classroom. These curriculum modules are intended to enhance 
the teacher's ability to provide energy-related education to students 
within his or her own academic setting. The project is organized as a 
three-week summer program, as noted in the flyer (Appendix A). 
Mornings are spent in seminars with energy and environmental 
specialists (their handout lecture notes are included as Appendix B); 
afternoons are devoted to high school curriculum development 
based on the seminar discussions. The curriculum development is 
limited to five areas: conservation, electricity demand scheduling, 
energy in the food system, new technologies (solar, wind, biomass), 
and environment. Appendix C consists of one-day lession plans in 
these areas. 


48050 (DOE/IR—0010) Guide for the preparation of proposals 
for faculty development projects in energy: 1979. (Department of 
Energy, Washington, D.C. (USA). Div. of Education Programs). 
Apr 1978. 12p. Dep. NTIS, PC A02/MF AO1. 

DOE will provide support through this Faculty Development 
Program to colleges and universities for projects aimed at the 
development of high school and college faculty understanding of 
important subject matter relating to the development, conservation, 
and utilization of U.S. energy resources. By assisting in the improve- 
ment of energy education in the Nation's schools, the program plays 
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a significant role in the judicious and orderly development of U.S. 
energy resources. The specific objectives of the Program are: to 
improve teachers’ knowledge of energy-related subject matter and to 
develop and maintain communication and cooperation between high 
school, college, and university teachers on energy-related matters. 
This guide is provided to aid in submitting proposal requests. 
(MCW) 


48051 (DOE/PR—0006/1) Annual procurement operations 
report, FY 1977. (Department of Energy, Washington, D.C. (USA). 
Office of Procurement Operations). Mar 1978. 40p. Dep. NTIS, PC 
A03/MF AOl1. 

Several agencies were merged into the new Department of 
Energy on October 1, 1977. These agencies included the Energy 
Research and Development Administration, Federal Energy Admin- 
istration, part of the Bureau of Mines, and parts of the Naval 
Petroleum Reserve establishment. This is a report of the activities of 
the procurement groups of these agencies during Fiscal Year 1977. 
The efforts detailed in this report were seminal to the energy 
program. New technologies; new industries; new products; and new 
professions are under development. The direction is now set for 
future energy commercialization. Procurement’s role consists of 
giving the direction for and ensuring the proper application of sound 
business practices that result in the proper and economical placement 
of energy contracts and their efficient and timely completion. Pro- 
curement Operations’ role is to make this happen on assigned pro- 
grams. It is hoped that this report will convey the scope of the effort 
involved in this endeavor, and give persons within the Department 
of Energy a more accurate concept of what is taking place in 
Procurement Operations. 


48052 (NP—22837) Effects of technology and modes of behavior 
on the energy consumption. Data and facts for energy-saving measures 
for household and small consumers. Tanner, W.; Maier, W. (comps.). 
(Bundesministerium fuer Forschung und Technologie, Bonn (Ger- 
many, F.R.); Dornier-System G.m.b.H., Friedrichshafen (Germany, 
F.R.); Fichtner, Beratende Ingenieure fuer Energie- und 
Waermewirtschaft G.m.b.H. und Co. K.G., Stuttgart (Germany, 
F.R.)). 1976. 326p. (In German). Dep. NTIS (US Sales Only), PC 
A15/MF AO. 

This study for the Ministry for Research and Technology is a 
collection of data and facts for energy saving measures on the 
domestic sector and for consumption on a small scale. The following 
subjects are discussed: space heating with investigation of climatic 
influences, thermal insulation of buildings, and heating systems; 
methods of heating water and the possibilities for energy conserva- 
tion; domestic equipment and machinery; passenger transport, in 
particular automobiles and the possibilities for reducing fuel con- 
sumption. 


48053 (ORNL—5395) Spatial data on energy, environmental, 
and socio-economic themes at Oak Ridge National Laboratory: 1977 
inventory. Shriner, C.R. (ed.). (Oak Ridge National Lab., Tenn. 
(USA)). May 1978. Contract W-7405-ENG-26. 80p. Dep. NTIS, PC 
A0S5/MF AO1. 

Spatial data files covering energy, environmental, and socio- 
economic themes at Oak Ridge National Laboratory are described. 
The textual descriptions are maintained as part of the Oak Ridge 
Computerized Hierarchical Information System and are available for 
on-line retrieval using the ORLOOK program. Descriptions provide 
abstracts, geographic coverage, original data source, availability 
limitations, and contact person. Most of the files described in this 
document are available on a cost-recovery basis. 


ENERGY ANALYSIS AND MODELING 


REFER ALSO TO CITATION(S) 48062, 48086, 48091, 48092, 
48097, 48132, 48145, 48186, 48188, 48234, 48235, 48236, 48741, 48921 


48054 (CTS—76-6) Models of freight loss and damage. Wilson, 
L.B.; Roberts, P.O.; Kneafsey, J.T. (Massachusetts Inst. of Tech., 
Cambridge (USA). Center for Transportation Studies). Apr 1976. 
Contract EM-75-C-01-8400. 30p. Dep. NTIS, PC A03/MF AOI1. 

This paper reports on the development of models useful in 
estimating the extent of freight loss and damage (L/D) on a mode- 
specific, commodity abstract basis. National level claims data from 
ICC and carrier-organization reports are used to derive tonnage L/ 
D estimates, using value/ton information. These amounts are then 
converted to percentages, using national commodity flow estimates 
from the U.S. Census of Transportation, Commodity Transportation 
Survey. Using regression analysis, models are estimated which relate 
these L/D percentages to commodity attributes, such as value/ 
pound, density, special handling requirements, shelf life, and state 
(solid, liquid, gas, particulate). The resulting models can be used to 
provide L/D estimates for a given commodity and transport mode. 
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L/D elasticities with respect to commodity attributes are provided, 
and intermodal comparisons on this basis are presented. 


48055 (CTS—76-7) Models for freight tariff estimation. Samuel- 
son, R.D.; Lerman, S.R.; Roberts, P.O.; Kneafsey, J.T. (Massachu- 
setts Inst. of Tech., Cambridge (USA). Center for Transportation 
Studies). Apr 1976. Contract EM-75-C-01-8400. 39p. Dep. NTIS, PC 
A03/MF AO1. 

Models of freight tariffs may be useful both for analysis of 
tariff structures and for the generation of tariff rate estimates for use 
in research. Such models may be developed on an origin-destination 
and commodity abstract basis by using the attributes of the shipment 
and the commodity as independent variables. Examples of such 
models are calibrated using data from waybill samples and a com- 
modity attribute file. The results demonstrate the feasibility of pro- 
ducing useful freight-tariff estimation models. 


48056 (CTS—76-16) Models of travel time and reliability for 
freight transport. Terziev, M.N.; Roberts, P.O. (Massachusetts Inst. 
of Tech., Cambridge (USA). Center for Transportation Studies). 
Dec 1976. Contract EM-75-C-01-8400. 32p. Dep. NTIS, PC A03/ 
MF AOl. 

The model produces a probability distribution of the trip time 
associated with the shipment of freight between a given origin and 
destination by a given mode and route. Using distributions of the 
type produced by the model, it is possible to determine two impor- 
tant measures of the quality of service offered by the carrier. These 
measures are the main travel time and the reliability of delivery. The 
reliability measure describes the spread of the travel-time distribu- 
tion. The model described herein was developed originally as part of 
the railroad rationalization study conducted at MIT and sponsored 
by the Federal Railroad Administration. This work built upon earlier 
research in railroad reliability models. Because of the predominantly 
rail background of this model, the initial discussion focuses on the 
problem of modeling rail-trip-time reliability. Then, it is shown that 
the model can also be used to study truck and barge operations. 


48057 (FEA/B—77/171) Re-specification of PIES electric util- 
ity model. Final report. (General Electric Co., Schenectady, N.Y. 
(USA)). 30 Apr 1976. 172p. Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

Work activity on the Re-Specification of Project Indepen- 
dence Evaluation System (PIES) Electric Utility Model is docu- 
mented. The proposed restructured electric utility model is present- 
ed. The modeling equations and a typical Tableau matrix are de- 
scribed. The types of generating facilities are classified for each 
region of the country. The methodology for developing parameter 
inputs to the model and sample parameter values are discussed. A 
methodology for validating the model to historical data and to more 
exact utility models is described. A methodology implementing the 
results of the PIES model into subregional analysis is presented. 


48058 (NP—23145) Energy analysis. Report No. 30. Pearson, 
R.G. (Canterbury Univ., Christchurch (New Zealand); Lincoln 
Coll., Canterbury (New Zealand)). Dec 1977. 17p. Dep. NTIS (US 
Sales Only), PC A02/MF AO1. 

A new discipline called Energy Analysis (EA) formalizes the 
calculation of the energy requirements of any product or process. 
These requirements include not only the fuel and electricity con- 
sumed directly by the particular process in question, but also the fuel 
and power used indirectly to produce the goods and services associ- 
ated with the process. Thus the energy requirements of a kilogram of 
potatoes includes the fuel and power used on the farm, in trucks and 
by green grocers, and also that used to make the fertilizer, the 
tractors, the trucks, and so on. The development of EA is described 
and its potential applications in New Zealand are examined by 
evaluating the arguments for and against its adoption. 


48059 Managing industrial energy conservation: an all-AMA 
management briefing. New York; American Management Associa- 
tons (1977). 61p. $10.00. 

This booklet presents an energy analysis program to imple- 
ment that will start paying dividends now. Seven subjects covered 
are: energy survey and identification of opportunities; analysis of 
energy saving opportunities; evaluating opportunities and making 
recommendations; organization and management; maintenance and 
surveillance; energy monitoring; and action planning. A listing of 
FEA regional offices and state energy offices is given in an appen- 
dix. (MCW) 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 46698, 48053, 48055, 48075, 
48088, 48092, 48093, 48096, 48132, 48133, 48134, 48138, 48143, 
48145, 48150, 48163, 48165, 48171, 48172, 48180, 48236, 48247 
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48060 Energy-economy modeling for policy decision. Allentuck, 
J. (Brookhaven National Lab., Upton, NY). Trans. Am. Nucl. Soc.; 
28: 269-270(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48061 (K/CSD/INF—78/2) Craft estimation as a spinoff from 
cost estimation. Van Wie, N.H. (Union Carbide Corp., Oak Ridge, 
Tenn. (USA). Computer Sciences Div.). 1978. Contract W-7405- 
ENG-26. 19p. (CONF-780710—1). Dep. NTIS, PC A02/MF AOl. 

From 22. American Association of Cost Engineers meeting; 
San Francisco, CA, USA (9 Jul 1978). 

Portions of document are illegible. 

This paper describes the steps involved in transforming a set 
of Bills of Material comprising a Base Cost Estimate and a schedule 
into a cash flow and a manpower analysis. A high degree of 
automation facilitates the estimator’s inputs to this computer-based 
system and examples of these inputs are provided to illustrate their 
simplicity. Results of a manpower analysis on a typical subproject 
are provided. 


48062 (LA—7261-MS) Energy development and the Upper Colo- 
rado River Basin Optimization Model. Morris, G.E. (Los Alamos 
Scientific Lab., N.Mex. (USA)). May 1978. Contract W-7405-ENG- 
36. 12p. Dep. NTIS, PC A02/MF AO1. 

This report summarizes the purpose and structure of a com- 
puter model currently being used at the Los Alamos Scientific 
Laboratory. This model, known as the Upper Colorado River Basin 
Optimization Model, integrates major economic, natural resource, 
and institutional features of the Upper Colorado River Basin to 
forecast and evaluate the impact of energy development on the 
Basin. In the report, some results associated with past applications of 
the Model are enumerated. Suggestions are made for the direction of 
current work to improve and expand the Model. 


48063 (NSF—77-310) National patterns of R and D resources: 
funds and manpower in the United States, 1953—1977. (National 
Science Foundation, Washington, D.C. (USA)). Apr 1977. vpp. 
GPO $1.50. 

This report presents an overview of the Nation's investment 
in research and development in terms of expenditures and the 
utilization of R and D scientists and engineers. The data contained in 
this publication are based primarily on a series of National Science 
Foundation surveys on R and D resources in the United States. The 
surveys are generally conducted on an annual or biennial basis. This 
report summarizes the allocation of R and D funding and manpower 
among the four major sectors of the economy. Funding data include 
total research and development, basic research, applied research, and 
development for the period 1953 to 1977. Time series on science and 
engineering manpower engaged in R and D activities are presented 
for each sector for 1953 to 1976. 16 figures, 18 tables. (RWR) 


48064 (ORAU—143) Energy-related scientists and engineers: 
statistical profile from the NSF national sample, 1976. Finn, M.G-.; 
Rall, J.E. (Oak Ridge Associated Universities, Inc., Tenn. (USA)). 
May 1978. Contract EY-76-C-05-0033. 51lp. Dep. NTIS, PC A04/ 
MF AOI. 

Characteristics of experienced energy-related scientists and 
engineers in 1976 and changes in this group from 1974 to 1976 are 
described. The data come from the 1976 Survey of Natural and 
Social Scientists and Engineers, conducted by the Bureau of the 
Census for the National Science Founation. There were 114,895 
experienced scientists and engineers indicating that their work was 
energy-related in 1976, more than in 1974. Unemployment, low at 
only 1.9 percent of all experienced scientists and engineers, was 
equally low for energy-related scientists and even lower for energy- 
related engineers. Females make up 4.8 percent of all experienced 
scientists and engineers but only 0.8 percent of energy-related scien- 
tists and engineers. Energy-related scientists (but not engineers) tend 
to be substantially older than scientists not reporting that their work 
was energy-related. Compared with experienced scientists and engi- 
neers whose work was not energy-related, the energy-related earned 
higher salaries, were more often employed by private business, more 
often employed as managers, and were rather heavily concentrated 
in the West South Central region. 1 figure, 11 tables. 


48065 (ORAU/IEA—78-7(M)) Method for estimating escalation 
and interest during construction (EDC and IDC). Phung, D.L. (Insti- 
tute for Energy Analysis, Oak Ridge, Tenn. (USA)). Apr 1978. 
Contract EY-76-C-05-0033. 28p. Dep. NTIS, PC A03/MF AOIl. 

The capitalized cost of a completed energy project often 
exceeds its estimate by a considerable amount. This is due to escala- 
tion on commodities purchased during construction (EDC) and 
interest paid on funds used to purchase those commodities (IDC). 
This paper presents a simple methodology to relate the capitalized 
cost of a project at commercial operation. Several payout (purchas- 
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ing) strategies are considered, and formulas are derived for the 
relationship. Where a simple formula is not forthcoming, such as in 
the case of a skewed S-shape cash flow, tables for Escalation During 
Construction and Interest During Construction factors are provided. 
EDC and IDC are strong functions of inflation and duration of 
construction. An optimum construction strategy is the one that 
minimizes when the date of commercial operation is known. Factors 
involved in this minimization process include general inflation rate of 
the economy, specific escalation rate of commodities, interest rate on 
funds used during construction, and construction period. The formu- 
lation as provided in this paper allows the selection of an optimum 
construction strategy. A numerical example is also provided. 


48066 Abu Dhabi fund for Arab economic development. OAPEC 
News Bull.; 4: No. 5, 12-17(May 1978). 

A status report on the Abu Dhabi Fund for Arab Economic 
Development (ADFAED) summarizes the activities of the Fund 
since its inception in July, 1971. Loan commitments at the end of 
1976 totaled 1635.8 million Dirhans (about $400 million) for 47 
projects in 12 Arab countries. Fifteen additional projects in 13 
countries were funded in 1977. Data on the distribution of funds by 
country, type of project, and percentage of funding is supplied in 
tables. Recent commitments have been made primarily to the Arab 
world in the areas of electricity, industry, and development of ports 
and the Suez Canal. 


48067 Southwest: a region under stress. Brown, L.; Kneese, 
A.V. Am. Econ. Rev.; 68: No. 2, 105-109(May 1978). 

The southwestern states of New Mexico, Colorado, Utah, and 
Arizona share some of the nation’s richest natural resources and the 
poorest people. One goal in the development of the area’s resources 
will be to provide a means of raising the economic level of these 
people. Three major regional issues (environmental preservation, 
resource revenues, and water resources) must be faced in terms of 
the conflicting claims of the states involved. A summary of these 
issues illustrates the emotional and political strains that have devel- 
oped. Justification for optimism is seen in the adaptability of new 
water users, the institutional evolution toward more flexibility in the 
water rights market, and the growing sophistication and assertive- 
ness of interested parties determined to see that all positions are 
heard. 14 references. 


48068 New England states and their economic future: some impli- 
cations of a changing industrial environment. Meyer, J.R.; Leone, 
R.A. Am. Econ. Rev.; 68: No. 2, 110-117(May 1978). 

Slow growth characterizes New England's mature economy 
and tends to disguise the region's favorable position relative to other 
“frostbelt” states. The New England economy, which has lost manu- 
facturing jobs for over a long period, has reached more of an 
equilibrium than other areas, only recently feeling the impact of 
external changes. Changes in infrastructure investments can be used 
to illustrate the advantages and disadvantages of economic maturity 
and new developments in a constantly changing environment. Other 
regions may enjoy the comparative stability of New England as their 
populations level off if they adopt policies to avoid economic 
stagnation. Caution is needed to form Federal aid policies that will 
benefit areas in transition rather than obstructing change. 12 refer- 
ences. 


48069 Effect of the oil crisis on the growth in the ownership and 
= of cars. Mogridge, M.J.H. Transportation; 7: No. 1, 45-67(Mar 
1978). 

Since the oil crisis of 1973, a number of studies have been 
made in various countries of the effects of the rise in petrol prices on 
the level of traffic flow, but rather fewer have attempted to delineate 
the complex chain of reactions within the car market set off by this 
impulse. An attempt is made to do this, using data from the UK. 
Since 1966, during the prediction stage of the first London Transpor- 
tation Study, it became obvious that low- and high-income house- 
holds had different rates of growth of car ownership, mainly because 
low-income households bought cheap, old cars that vary in quantity 
and price differently from expensive, new cars. The Greater London 
Council therefore sponsored a study of car prices by age and size, 
starting from 1957 annually, and since the oil crisis, evaluated 
monthly. The strong change in trend that has occurred, with large 
cars depreciating 15% per annum more than the smallest, is exam- 
ined. The quantities of cars of each size registered each month are 
available from national statistics. The previous 1% per annum in- 
crease in car size was arrested, with new cars becoming substantially 
smaller. A model of the car market was developed which relates on 
the one hand the price distribution of cars by age, and on the other 
hand the price distribution of the stock of cars owned at each 
household income level. Via the expenditure on car purchase at each 
household-income level and the distribution of the length of time 
between purchase and resale of cars, a fully dynamic model was 
developed to relate expenditure flow and stock. The effect of 
different trends on the dynamic equilibrium in the car market was 
tested. The implications of the two trends noted above on the 
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prediction of future car ownership growth are discussed, with the 
standstill since the oil crisis attributed to petrol prices via the split in 
household expenditure between purchase and use. 


48070 World energy markets and OPEC stability. Ezzati, A. . 
Lexington, MA; D.C. Heath and Company (1978). 218p. 

This book presents an analytical framework for evaluating 
energy policy issues concerning world energy markets. The frame- 
work is designed to closely approximate the behavior of all impor- 
tant aspects of those markets. Equilibrium prices, supply, demand, 
imports, and exports of alternative forms of energy can be deter- 
mined for each of the major regions of the world. The interaction of 
oil-importing and -producing countries can be evaluated, and OPEC 
price and production strategies can be identified and forecasted 
under alternative sets of conditions. The results presented should be 
considered preliminary. Only time and extensive use of the model in 
simulating policymaking processes and further upgrading of the data 
and modeling structure will prove the usefulness of such a compre- 
hensive approach toward energy modeling and analysis of world 
energy related issues. Chapter II of Part I presents an overview of 
the world energy economy followed by a chapter describing a 
framework for analyzing that economy. Parts II and III of the book 
present a world energy model, which is constructed on the basis of 
the framework presented in Part I. Part II presents energy demand 
and supply models for the oil-importing countries. Part III deals 
with oil supply models of the OPEC member countries and analyzes 
their price and production strategies. Part IV sums up the book by 
presenting a summary, conclusions, and implications for future 
energy modeling research. 


48071 Economics of southern growth. Liner, E.B.; Lynch, L.K. 
(eds.). Research Triangle Park, NC; Southern Growth Policies 
Board (1977). 250p. $12.00. 

The book presents both the documentation of Southern eco- 
nomic growth and an examination of the major economic problems. 
Chapter 1, by Lawrence K. Lynch and E. Evan Brunson, documents 
Southern growth from 1970 to 1975, compares that growth to 
growth in the nation, and evaluates the comparative impact of the 
1974 to 1975 recession. Chapter 2, by William H. Miernyk, analyzes 
the structure of the Southern economy in terms of the Clark-Fisher 
hypothesis. The economic structure of the South has become similar 
to the nation’s; the relative importance of agricultural and energy 
production in the South will tend to maintain the South’s growth 
advantage. Chapter 3, by Charles F. Haywood, explores the capital 
needs of the South, and finds that demands for capital will acceler- 
ate. Significant inflows of capital from other regions, other nations, 
and strengthened local sources of capital will be needed. Chapter 4, 
by Madelyn Lockhart, compares the income distributions and labor 
markets of the South and the nation, but argues that measures of 
economic well-being do not properly reflect all factors. Chapter 5, 
by Russell L. Howard, examines the limitations on area and regional 
growth imposed by energy prices and availability; he points out that 
Southern industries are energy-intensive. Chapter 6, by Mancur 
Olson, proposes a view on why the South is outgrowing the North: 
that the development of organized interest groups that obtain politi- 
cal and economic power tends to slow the rate of economic growth. 
Chapter 7, by C. L. Jusenius and L. C. Ledebur, presents compara- 
tive data on economic growth and status for the Southern and the 
Northern tiers of states. Although economic growth in the South has 
been more rapid in recent years, the economic status of the South 
still lags the North. 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 46370, 46372, 46377, 46538, 
48053, 48099, 48100, 48136, 48143, 48180, 48650, 48665, 48688, 
48739, 48743, 48744 


48072 (ORNL/TM—6382) Testimony presented to the U.S. En- 
vironmental Protection Agency's public hearing on environment and 
conservation in nonnuclear energy research and development, March 
31, 1978, Washington, D.C. Richmond, C.R. (Oak Ridge National 
Lab., Tenn. (USA)). May 1978. Contract W-7405-ENG-26. 31p. 
Dep. NTIS, PC A03/MF AO1. 

The author cites Public Law 92-577, The Nonnuclear Energy 
Research and Development Act of 1974, as mandating this Public 
Hearing as a forum to review the adequacy of emphasis on energy 
conservation and environmental implications of the Federal energy 
R, D and D program. President Carter directed ERDA (now DOE) 
and EPA in May 1977 to jointly develop procedures for establishing 
environmental protection standards for all new energy technologies 
and asked that the procedures be agreed upon within one year. The 
author first discusses general issues before he specifically addresses 
the subject of oil shale and synthetic fuels from coal. Specific issues 
on availability of these fuel technologies, impacts of implementation, 
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and management of synthetic fuel technologies are discussed. Two 
broader issues are discussed. One concerns our national difficulty in 
arriving at a broad consensus on acceptable tradeoffs between envi- 
ronmental protection and other goals of society such as the impor- 
tant ones of achieving energy independence and avoiding energy 
shortages. The second is the question of the Federal role in a 
situation where a vast number of impacts and decision makers are 
either local, state, or regional in scale. (MCW) 


48073 Who pays for weather modification damage. Weiss, E.B. 
(Princeton Univ., NJ). Environ. Policy Law; 4: No. 1, 22-25(Apr 
1978). 


International liability for damage from weather modification 
has not been resolved despite efforts by over 60 countries to change 
their weather. Although an international law must be violated for a 
country to be held liable, there is a trend toward establishing liability 
for the effects of activities in the absence of fault. The basis for this is 
found in the Abuse of Rights Doctrine and the violation of the good- 
neighbor principle, with international legal scholars agreeing that 
nations should be liable for injury to other nations. The injured must 
prove that weather modification has caused the injury, facts that are 
difficult to establish. Compensation is most often set by the direct 
loss involved, but is linked to remoteness from the modification 
operation. The principle of neighborliness is the basis for holding a 
country liable for activities of a commercial operation. The increas- 
ing use of new technologies makes it advisable for countries to reach 
mutually acceptable arrangements for damage assessment and com- 
pensation. 


48074 Federal Environmental Agency. Muller, E. (Umweltbun- 
desamt, Berlin). Environ. Policy Law; 4: No. 1, 34-39(Apr 1978). 

A Federal Environmental Agency was established by the 
Federal Republic of Germany in 1971 to coordinate environmental 
policy in a way that would emphasize preventive measures. The 
agency was charged with developing the technical competence to 
provide environmental data and assistance. This article summarizes 
the structure and functions of the agency and outlines the principal 
activities it has pursued. These activities include environmental 
planning and ecology, air pollution control, noise abatement, waste 
management, and water management. 


48075 Cost of energy and a clean environment. Thompson, R.G.; 
Calloway, J.A.; Nawalanic, L. (eds.). Houston, TX; Gulf Publishing 
Company (1978). 563p. $27.50. 

The present national goal is to eliminate pollutant discharges 
to navigable waters by 1985. An economic framework is constructed 
to synthesize relevant technical information into a computer-based 
model to identify key decision variables and to measure the resource, 
environmental, and economic consequences of changes in these 
variables. One of the salient needs for this synthesis is evaluation of 
how policy decisions limiting or not limiting--(1) the discharge of 
any major water or air pollutant, (2) the use of any scarce energy, 
water, material, or capital input, and (3) the price of any important 
input used in production—will affect resource use, production costs, 
and market prices. The primary purposes of this monograph are to 
synthesize technical information into a computer-based economic 
model for the petroleum-refining, electric power, and basic chemi- 
cals industries; to use this synthesis to evaluate the economic conse- 
quences of imposing restrictive effluent standards, energy-pricing 
regulations, and end-use fuel prohibitions for the fossil- ~energy sector 
of the economy in 1985; and to show how this synthesis is being used 
to estimate the macro-economic impact of environmental, energy, 
and regulatory policies. An Integrated Industry Model is construct- 
ed. Results of this study suggest the following plan of action: (1) 
immediate deregulation of the interstate wellhead price of natural 
gas, and (2) prohibition of the use of natural gas and oil products in 
new electric power plants. This plan of action will rectify the 
fundamental imbalance in the U.S. fossil-energy market and give the 
nation time to phase-in appropriate energy production and sulfur- 
control technologies. (MCW) 


48076 The Reykjavik imperative. Elkington, J. (Transport and 
Env Studies, London). New Sci.; 74: No. 1057, 700-702(23 Jun 1977). 

Iceland's environmental problems are a microcosm of those 
encountered throughout the world. Iceland's pre-settlement flora 
and fauna have been decimated. Exotic wildlife have wreaked havoc 
with other forms of the island's wildlife, particularly birds. The 
setting was thus appropriate for the Second Int'l Conference on the 
Environmental Future. Desertification, environmentally-induced 
tumors, the ozone debate, and alternative energy resources were 
some of the topics touched upon by conference participants. (1 
drawing) 


48077 Energy and climate. Washington, DC; National Academy 
of Sciences (1977). 172p. $9.50. 


A separate abstract was prepared for each of the 10 papers 
and for the Overview and Recommendations. (MCW) 
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48078 Energy and climate: overview and recommendations, pp 1- 
31 of Energy and climate. Washington, DC; National Academy of 
Sciences (1977). 

The nature and magnitude of the problem of the impacts on 
climate of energy production and consumption are reviewed briefly 
with recommendations made. Three by-products of energy produc- 
tion and use are heat, particulate matter, and gases. It now appears 
that direct generation of heat from production and consumption of 
energy over the next few centuries will cause a rise of not more than 
0.5°C in global average air temperature, although it may have 
substantial effects on local climates. If the correspondingly increased 
particulate emissions are properly controlled, there should be little 
global effect on climate from an increased atmospheric burden of 
aerosols. The climatic effects of CO. release may be the primary 
limiting factor on energy production from fossil fuels over the next 
few centuries. The prospect of damaging climatic changes may thus 
be the stimulus for greater efforts at conservation and a more rapid 
transition to alternate energy sources than is justified by economic 
considerations alone. The potential effect of CO2 on climate could be 
exacerbated by fluorocarbons, NO, and other industrial gases. The 
natural variability of climate could increase or reduce the impact of 
such man-made effects. There are profound uncertainties regarding 
the carbon cycle, climate, and their interdependence. These uncer- 
tainties can be resolved only by a well-coordinated effort of extraor- 
dinarily interdisciplinary character. The focus for such an effort is 
not provided by any existing institutional mechanisms. 48 references. 


48079 Changing climate. Mitchell, J.M. Jr. (National Oceanic 
and Atmospheric Administration, Washington, DC). pp 51-58 of 
Energy and climate. Washington, DC; National Academy of Sci- 
ences (1977). 

The climate of the earth is now known beyond any doubt to 
have been in a more or less continual state of flux. The lesson of 
history seems to be that climatic variability must be recognized and 
dealt with as a fundamental quality of climate and that it would be 
potentially perilous for modern civilization to assume that the cli- 
mate of future decades and centuries will be free of similar variabil- 
ity. Some features of the Earth’s climatic history are outlined. 
Making reliable projections of future climate of any kind will likely 
remain an elusive goal until our knowledge of climate dynamics is 
adequate to provide the answers to two sets of fundamental ques- 
tions. The first set of fundamental questions to be answered concerns 
the natural climate system. The second set of fundamental questions 
to be answered concerns man himself in relation to his potential 
capacity for interfering in the workings of the natural climate 
system. Past climates viewed in the perspective of events of the past 
million years can lead to the conslusion that, in the long run, natural 
forces will be more likely to relax our global climate toward a 
glacial condition than to maintain climate indefinitely in its present, 
unusually warm interglacial condition. When the return to a glacial 
condition may begin and at what rate global climate will be altered 
when it does begin are by no means obvious from the paleoclimatic 
record. 10 references. (MCW) 


48080 Effluents of energy production: particulates. Robinson, 
G.D. pp 61-71 of Energy and climate. Washington, DC; National 
Academy of Sciences (1977). 

Particles are a normal constituent of the atmosphere. Exclud- 
ing the larger water droplets in clouds or fog that have formed in 
slightly supersaturated air, particles can properly be called a trace 
constituent, with a global average mass mixing ratio near the surface 
of about 10°* or 10 yg™%, in the units conventionally used in 
monitoring. This paper is concerned with the proportion of this load 
that can be attributed to man’s activities and with any effects that a 
change of this proportion might have on climate. 14 references. 


48081 Impact of industrial gases on climate. Keeling, C.D.; 
Bacastow, R.B. (Scripps Institution of Oceanography, San Diego, 
CA). pp 72-95 of Energy and climate. Washington, DC; National 
Academy of Sciences (1977). 

Over 97 percent of the energy demand of the industrial world 
is met today by burning conventional fossil fuels. Even if conversion 
to other more costly forms of energy production is pursued vigor- 
ously, the annual consumption of fossil fuel is likely to double by 
A.D. 2000. If the world follows the widely respected economic 
policy of preferring at any one time the cheapest available fuel, the 4 
percent per year growth in consumption of fossil fuel that prevailed 
for a quarter of a century before 1974 could resume and persist into 
the next century. A peak annual rate 10 or even 20 times today’s rate 
may occur before depletion of fuel reserves forces a decline in 
consumption. Most of the by-products of fossil-fuel combustion are 
presently injected directly into the atmosphere. While still airborne, 
they interfere with natural radiative processes, and, if their removal 
from the air does not keep pace with their input, their accumulation 
in the air may result in climatic change. Both particles and gases are 
involved. The latter is discussed with major emphasis on the princi- 
pal fuel by-product, carbon dioxide. The discussion emphasizes 
global-scale impacts. 
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48082 Effect of localized man-made heat and moisture sources in 
mesoscale weather modification. Hosler, C.L. (Pennsylvania State 
Univ., University Park); Landsberg, H.E. pp 96-105 of Energy and 
climate. Washington, DC; National Academy of Sciences (1977). 

The first major change human interference made on the 
surface of the Earth started about 7000 years ago when man devel- 
oped agriculture. Not only have agriculture and lumbering been 
responsible for mesoscale climatic changes, but urbanization has 
contributed greatly to the changes. Now, more power plants with 
their warm-water discharges into natural waters or cooling lagoons 
or towers will be responsible for additional changes. Energy balance 
and effects on weather are discussed. It is noted that 80% of solar 
radiation, the principal forcing function of climate, is transformed at 
the Earth’s surface into other forms of energy. The 1970 anthropoge- 
nic heat production was about 8 x 10° GW or 0.01 percent of the 
heat received at the Earth’s surface from the Sun. By the end of the 
century, with an apparently inevitable doubling of the population 
and increased industrialization and mechanization, a conservative 
estimate of a tripled heat rejection can be projected. Although this is 
still only a very small fraction of the solar energy and unlikely to 
affect the global climate, it has to be considered that most of this 
heat will be dissipated in the small areas of metropolitan concentra- 
tion. Here the projections show that by the end of the century 81 
percent of the population in the developed nations and 51 percent of 
the world’s population will live in urban areas. There not only local 
heat rejection but also higher absorption and storage of solar energy 
will lead to considerable mesoclimatic changes. There will, undoubt- 
edly, be higher-temperature contrasts to the rural environment. 
There will also be more induction of rainfall. Initiation of severe 
local storms cannot be excluded, and the downwind effects must of 
necessity become more pronounced. 38 references. (MCW) 


48083 Regional and global aspects. Llewellyn, R.A. (Indiana 
State Univ., Bloomington); Washington, W.M. pp 106-118 of Energy 
and climate. Washington, DC; National Academy of Sciences (1977). 

Worldwide energy use has increased at an average annual rate 
of about 3'/2 percent over the past 50 years, accelerating to about 
51/2 percent during the latter half of this period, but with a percepti- 
ble slowing beginning in the late 1960's. By 1971, the per capita 
consumption of energy among the developed countries had reached 
164 x 10° Btu/year, having tripled since the beginning of the 
Industrial Revolution. This dramatic increase was accompanied by 
an equally significant rise in world population, estimated to have 
reached 4 billion in March 1976. The combined result of population 
increases, changing patterns of population densities, and escalating 
per capita energy consumption has been to concentrate in some 
regions of the world very large energy fluxes per unit area (energy 
flux density) when compared with the world average. For example, 
in 1971, the world average was 1.43 x 10° Btu/km? of land area-year, 
while Japan's energy consumption per unit area was 2.52 x 10’° Btu/ 
km?-year or nearly 20 times larger. In that year, New York City’s 
Manhattan Island had a total energy flux density of approximately 
6.0 x 10'? Btu/km?-year, very nearly equal to the global average of 
solar radiation at the surface and roughly 1000 times the average 
man-made energy flux density for the world’s land areas. The 
developing countries consume energy at a much lower rate. The 
developing nations of Africa had an average energy flux density of 
4.69 x 10’ Btu/km?-year for 1971 or about 3 percent of the average 
for the world’s land areas and roughly 8 x 10~° of that of Manhattan. 
Since 1950, the net population growth rate for the developing 
countries has risen sharply. 32 references. 


48084 Ocean dynamics and energy transfer: some examples of 
climatic effects. Baker, D.J. Jr. (Univ. of Washington, Seattle). pp 
121-127 of Energy and climate. Washington, DC; National Academy 
of Sciences (1977). 

Over the long periods pertinent to climate variability, the 
ocean’s large heat capacity and energy storage temper and modify 
the atmosphere, which in turn affects the ocean. Cause and effect are 
not easy to distinguish in the dynamics of this coupled system. Since 
the ocean responds to external changes more slowly and on smaller 
space scales than the atmosphere, the interaction and feedback 
processes are difficult to observe and to model. It is clear that the 
subject of ocean dynamics and the interaction of the ocean with the 
atmosphere must be pursued vigorously if one is to gain a practical 
understanding of climate and man’s influence on it. To illustrate the 
role of the ocean in global climate dynamics, and to show how ocean 
processes may be involved in local climate changes, the author 
describes some examples. These include the ocean in the global and 
the local energy balance; ocean heat transport in the Arctic Basin; 
river runoff and the Arctic ice pack; oil spills and the Arctic albedo; 
“cw for effects of increased energy use. 26 references. 


48085 Need for climate monitoring. Suomi, V.E. (Univ. of Wis- 
consin, Madison). pp 128-132 of Energy and climate. Washington, 
DC; National Academy of Sciences (1977). 
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Even though man’s ability to monitor the climate of the earth 
is very much better now than ever before, and even though this new 
capability will make it possible to obtain a better set of observations 
of many key climatic parameters, it does not appear possible at 
present to measure how man is changing the global climate. On the 
other hand, it may be possible to measure regional climate changes 
because these changes are larger. It is certain that one can observe 
changes in local climate because that has already been done without 
space platforms; one can probably obtain certain local observations 
even better with them. On the local scale, one may even be able to 
separate the changes caused by man from those caused by nature. 
The most productive approach to devise a climate-observing system 
is through a combination of modeling and monitoring. One of the 
most successful accomplishments of the Global Atmospheric Re- 
search Program so far is the clear specification of what is required to 
describe the initial state of the atmosphere so its short-term transient 
behavior (i.e., the weather) can be predicted. Some of the parameters 
that may have a man-made component are net radiation budget, 
surface albedo, soil moisture, water runoff, carbon dioxide, ozone, 
tropospheric aerosols, atmospheric turbidity, stratospheric aerosols, 
and trace gases. (MC 


48086 Modeling and predictability. Smagorinsky, J. (Princeton 
Univ., NJ). pp 133-139 of Energy and climate. Washington, DC; 
National Academy of Sciences (1977). 

The author presents the probable factors that enter into 
climatic modeling, the kinds of things that are possible today, their 
limitations for reliable conclusions at this time, and what the defi- 
ciencies in the modeling capacity are. The climate experiment, circa 
1971, is described. Many of the interactive degrees of freedom of the 
actual terrestrial climatic system were not included in the model. 
The obvious mechanisms missing were CO2-ocean buffering; cloud 
reaction; aerosol interaction; interaction of oceans and continents; 
and seasonal variations. For the energy question in particular, the 
most immediately critical outstanding problems are ocean-atmo- 
sphere coupling, cryospheric dynamics, cloud feedback, and cloud- 
aerosol interaction. There is still a general requirement for refine- 
ment and sophistication of all model elements. (MCW) 


48087 Carbon dioxide cycle and the biosphere. Revelle, R.; 
Munk, W. (Scripps Institution of Oceanography, San Diego, CA). 
pp 140-158 of Energy and climate. Washington, DC; National Acad- 
emy of Sciences (1977). 

The industrial revolution and the accompanying rapid rise of 
human population have resulted in a flux of perhaps more than 200 
Gt of carbon dioxide to the atmosphere. Two thirds of this quantity 
came from fossil-fuel combustion and one third from clearing of 
forests and other wildlands for agriculture. Only about 40 percent of 
the carbon dioxide produced in these ways remains in the atmo- 
sphere. Two models are developed that account for absorption of 
the remainder in the biosphere and the oceans. Both models depend 
on the assumptions that the increase in atmospheric carbon dioxide 
has caused net primary photosynthetic production to exceed oxida- 
tion of organic matter by heterotrophic respiration and fires and that 
absorption of carbon dioxide by the oceans has been limited up to 
the present time to about 20 percent of the total carbon dioxide 
produced because of the buffer mechanism of seawater and the slow 
exchange of surface and deep ocean waters. In the preferred model, 
it is assumed that the biomass that carries out photosynthesis is 
constant in amount. The equilibrium partition of carbon among the 
atmosphere, the oceans, and the biosphere is then uniquely deter- 
mined by the total quantity of carbon in the system. Computations 
using this model indicate that the atmospheric carbon dioxide con- 
tent could rise to about 5 times the preindustrial value in the early 
part of the twenty-second century. 37 references. 


48088 Environmental use and the market. Macaulay, H.H.; 
Yandle, B. Lexington, MA; D. C. Heath and Company (1977). 157p. 
$14.00. 

The role of economics in dealing with environmental prob- 
lems is examined. By understanding the way the market works, one 
can understand better the way the environment can be made to work 
for the welfare of mankind. There are environmental problems 
deriving from externalities, property rights, and even price, the very 
foundations of markets. Two questions often arise in discussions of 
the environment: ‘Who should pay for environmental improve- 
ments” and "What about the long-run consequences of environmen- 
tal pollution.” These are covered, along with many other queries 
about the environment. Chapter 1 covers discussions on the environ- 
ment as an economic problem, some definitions of the environment, 
the meaning of pollution, and man in the scheme of things. Chapter 
2, Communicating Scarcity, reviews the subject and cites some 
newly-recognized scarcities. Chapters that follow are The Environ- 
ment as Scarcity, Refinements in the Theory, Rights to the Environ- 
ment, Markets and the Future, Errors in the Economic Theory of 
Environmental Use. In Chapter 8, extending economic theory, pollu- 
tion economics improperly applied, and the cost of pollution are 
discussed. (MCW) 
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48089 Implications of environmental regulations for energy pro- 
duction and consumption. Washington, DC; National Academy of 
Sciences (1977). 249p. 

Report to the U.S. Environmental Protection Agency from 
the Committee on Energy and the Environment. 

The report of the Committee on Energy and the Environment 
responds to Congressional concern about the degree to which envi- 
ronmental regulations have contributed or will contribute to the 
current and the long-term energy crisis. To investigate this question 
the Committee formulated the following three main policy questions: 
1. Do environmental regulations make too great a demand on scarce 
resources of energy and the economy so that we may be forced to 
make a choice between the production of sufficient energy and the 
maintenance of desirable environmental quality. 2. Are our current 
pollution control measures cost-effective, and how can we improve 
them. 3. What are the major trade-offs among health, environmental 
quality, emission of residuals, control strategies, energy, and eco- 
nomic factors involved in environmental regulations. This study 
examines the relations between energy and the environment based on 
the evaluation of the three questions and supplies a basis for policy 
discussion. 


ENERGY RESOURCES 


REFER ALSO TO CITATION(S) 48050, 48067, 48138, 48158, 
48162, 48200 


48090 (CONF-7605175—) New look at recycling. (Citizens’ Ad- 
visory Committee on Environmental Quality, Washington, D.C. 
(USA)). May 1977. 88p. GPO $1.55. 

From Conference on a new look at recycling; Washington, 
DC, USA (11 May 1976). 

In 1975, the United States recycled less than 12 million tons of 
waste paper, but permanently lost more than 35 million tons of a raw 
material with a value of up to a billion dollars. This dumped, buried, 
burned, or scattered litter causes air-, water-, and land-pollution 
problems, resulting in heavy financial burdens on municipalities. The 
Committee was joined by some 40 participants representing paper 
producers, processors, and consumers; environmental organizations; 
and representatives of all levels of government. Six monographs 
were distributed in advance and reproduced here, namely: Paper 
Recycling—A Citizen Viewpoint by Betty N. MacDonald, League 
of Women Voters of the United States; Programs and Policies to 
Increase Waste-paper Recycling by John H. Skinner, Environmental 
Protection Agency; Waste-paper Recycling—An Update by J. 
Rodney Edwards, American Paper Institute; Paper Recycling— 
Views of a Producer of Recycled Newsprint by Richard B. Scudder, 
Garden State Paper Company; Paper Recycling—Perspective of a 
Raw-material Supplier by Haskell Stovroff, Consolidated Fibres, 
Inc.; and Paper Recycling in the Bell System by Marilyn Laurie, 
American Telephone and Telegraph Company. Chapter II presents 
excerpts of comments from the conference proceedings and Chapter 
III contains the findings and conclusions. (MCW) 


48091 (IIASA-RR—77-24) Food and energy choices for India: a 
programming model with partial endogenous energy requirements. 
Parikh, K.S.; Srinivasan, T.N. (International Inst. for Applied Sys- 
tems Analysis, Laxenburg (Austria)). Dec 1977. 44p. Dep. NTIS (US 
Sales Only), PC A03/MF AO1. 

Choices available to India over the next three decades in the 
energy and agricultural sectors are examined. India’s energy con- 
sumption per capita is very low, being of the order of 700 kg of coal 
replacement while that of the USA is over 11,000 kg. The per capita 
consumption in Western Europe is in the range of 3000 to 6000 kg. 
Nearly 50 percent of the energy consumed in India is obtained from 
noncommercial sources such as firewood, agricultural wastes, and 
animal dung, whereas in high-income countries this proportion is 
negligible. The pattern of end use of energy in India is also quite 
different from that of advanced countries. Nearly 90 percent of the 
energy required for household cooking is supplied by noncommer- 
cial sources in India. Petroleum products account for a little over 70 
percent of the energy needs of the transport sector, while in ad- 
vanced countries this proportion exceeds 90 percent. Another fea- 
ture of the Indian energy scene is the use in agriclture--mainly for 
irrigation and partly in terms of chemical fertilizers--of significant 
amounts of electricity and oil, amounting to nearly 10 percent of the 
total electricity use and 5 percent of oil. Altogether the transport, 
agriculture, and domestic sectors of the Indian economy account for 
more than 55 percent of commercial energy consumption and almost 
all of noncommercial energy consumption. In this paper, the alterna- 
tives available to these sectors only are explored. 


48092 Planning for a resource-rich region: the case of Alaska. 
Kresge, D.T.; Seiver, D.A. Am. Econ. Rev.; 68: No. 2, 99-104(May 
1978). 
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A regional model for estimating the economic impacts associ- 
ated with resource development uses the case of Alaska to evaluate 
policies designed to cope with the effects of large-scale petroleum 
development. A range of policy options face planners of boom areas, 
where the most important decision involves how to handle revenues 
from development of nonrenewable resources. The model simulates 
the effect of five strategies for handling surplus funds. Model results 
indicate that policies should seek to avoid spending surges during the 
development period and should focus on steady growth rates based 
on revenue projections. Personal income tax reductions, which bring 
an increase in population and a demand for additional spending for 
services, do not have a positive economic effect in the long run. 


48093 Ecodevelopment and the irrational use of resources. Part 2. 
Environ. Policy Law; 4: No. 1, 46-47(Apr 1978). 

By UNEP Staff. 

Part two of a two-part article examines the conflicts that 
result from the rich and poor nations competing to manage the 
world’s natural resources. Traditional managers have been the trans- 
national corporations, whose global activities are often in conflict 
with the goals of their host countries and whose profit-making 
interests need to be balanced by forces stronger than many of the 
poorer countries can muster. While cooperative producers’ organiza- 
tions, such as the Organization of Petroleum Exporting Countries, 
can serve this function, a corresponding organization for copper has 
had less influence. Management of common property like the seas 
and air space appears to be headed in the direction of international 
cooperation at the same time as in the direction of national control. 
National as well as international management is needed to coordinate 
resource development that is economically and environmentally 
sound. Several suggestions are outlined for establishing resource use 
guidelines. 


48094 Helium: a public policy problem. Washington, DC; Na- 
tional Academy of Sciences (1978). 172p. $20.51. 

This informative document was compiled by the Helium 
Study Committee, which was charged with a task of evaluating the 
helium problem. As a means of expediting the broad orientation of 
the specially appointed Helium Study Committee to the particulars 
of its task, a Public Forum was held on November 20 to 21, 1977. 
Under the general subject, "Helium: Present and Future Needs,” the 
Forum presented overviews and discussion reflecting the major 
current authoritative opinions and evaluations concerning the prob- 
lem. These proceedings are included as Appendix II in this publica- 
tion. An introductory chapter in this document discusses the prob- 
lems and availability of helium, present and future uses, a conserva- 
tion program, and elements of the policy problem. Dimensions of the 
helium problem and policy alternatives and implementing options 
are discussed in the two sections that follow. Appendix I is an 
extensive bibliography and Appendix III contains a copy of the 
invitation to the November 1977 Forum and some recent statements 
received. (MCW) 


48095 Exploitation of extractive resources: a survey. Peterson, 
F.M.; Fisher, A.C. Econ. J. (R. Econ. Soc.); 87: No. 348, 681-721(Dec 
1977). 

A review of theories of optimal depletion of a non-renewable 
resource, such as a mineral deposit, is presented. 


RESEARCH AND DEVELOPMENT 


REFER ALSO TO CITATION(S) 47096, 47103, 48117, 48175, 
48176, 49304 


48096 (CONF-770604—) Conference on business opportunities 
for small R and D firms in energy research, development, and demon- 
stration. (Energy Research and Development Administration, Wash- 
ington, D.C. (USA); American Association of Small Research Com- 
panies, Upper Darby, Pa.). 1977. Contract EX-77-C-01-6009. 176p. 
Dep. NTIS, PC A09/MF AO1. 

From Small business conference; Las Vegas, NV, USA (29 
Jun 1977). 

The purpose of this second small business conference was to 
acquaint small R and D firms with Federal energy R, D, and D 
programs and to encourage their participation in them. The plenary 
session address was given by William A. Morrill, Energy Policy and 
Planning Office, Executive Office of the President. He explained 
what the National Energy Plan contains, its present status, and what 
actions must be taken next; he answered questions from the audience. 
After 9 papers were presented dealing with small business participa- 
tion in governmental problems, 7 workshops were conducted on 
solar and geothermal energy; nuclear and national security; fossil 
energy; conservation and environmental safety; inventions and pat- 
ents, procurement and small business programs; and big business 
subcontracting to small R and D firms. (MCW) 
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48097 (DOE/ET—0049) Applied research project selection in 
mission-oriented : an approach. Burnett, W.M.; Monetta, D.J. 
(Department of Energy, Washington, D.C. (USA). Div. of Power 
Systems). Apr 1978. 23p. Dep. NTIS, PC A02/MF AOI1. 

The Division of Power Systems of the Department of Energy 
has developed a project appraisal methodology (PAM) to guide the 
selection of projects involving applied research and development of 
new and advanced energy technologies. The methodology involves 
the numerical scoring of candidate projects for eight quantitative 
and qualitative criteria: energy savings, technical risk, cost, commer- 
cial potential, uniqueness, resource availability, environmental 
impact, and legal, social, and institutional effects. Criteria scores are 
weighted and summed for each project to produce an overall score. 
The results enable projects to be ranked according to their potential 
for achieving division goals. In application over two fiscal years, the 
methodology has proved its value by providing a rational and 
objective procedure for allocating the division's limited budgets. 


48098 (EMD—78-62) Multiprogram laboratories: a national re- 
source for nonnuclear energy research, development, and demonstra- 
tion. Staats, E.B. (General Accounting Office, Washington, D.C. 
(USA)). 22 May 1978. 101p. General Accounting Office, Washing- 
ton, DC. 

Report to Congress by the Comptroller General of the United 
States. 

The Congress has expressed concern over how the enormous 
scientific and technical potential of the Department of Energy's 
eight multiprogram laboratories is being harnessed toward the devel- 
opment of nonnuclear energy technologies. The eight laboratories 
represent a cumulative capital investment of over $3 billion. They 
have a diversity of scientific and technical resources, manpower, and 
plant facilities for developing new energy technologies. However, 
their roles in nonnuclear energy research, development, and demon- 
stration have not been defined adequately by the Department, and 
they have had little working relationships with other research activi- 
ties carrying out such efforts. This report examines several issues 
regarding the roles of the multiprogram laboratories and presents 
suggestions for using these laboratories in nonnuclear energy in a 
manner which would improve their working relationships with other 
research entities. 11 figures, 9 tables. 


48099 (PB—265128(Pt.1)) Inventory of energy research and de- 
velopment: 1973—1975. Volume IV. Serial U. (Oak Ridge National 
Lab., Tenn. (USA)). Jan 1976. Contract W-7405-ENG-26. 706p. 
(NSF/RA—760496(Pt.1)). NTIS, PC E99. 

Volume IV, Part 1 includes the following indexes: (1) 
keywords; (2) research performer; (3) sponsor; (4) investigator; (5) 
—— location; and (6) permuted title through the word "externa- 
ities.” 


48100 (PB—265128(Pt.2)) Inventory of energy research and de- 
velopment: 1973—1975. Volume IV. Serial U. (Oak Ridge National 
Lab., Tenn. (USA)). Jan 1976. Contract W-7405-ENG-26. 705p. 
(NSF/RA—760496(Pt.2)). NTIS, PC E99. 

Vol. IV, Part 2 completes the Pemuted Title Index, beginning 
with the word “eye” and ending with "ZPR.” Following are seven 
appendices giving information on the questionnaire itself (including 
instructions), measures of coverage, source of respondents, etc. 


48101 (PB—265129) Inventory of energy research and develop- 
ment: 1973—1975. Volume V. Serial U. (Oak Ridge National Lab., 
Tenn. (USA)). Jan 1976. Contract W-7405-ENG-26. 155p. (NSF/ 
RA—760497). NTIS. 

Volume V includes summary tables concerning: (1) money 
spent in different areas of energy R and D with the sponsor listed; 
(2) energy R and D expenditures by various types of industrial 
sponsors for 1973, 1974, and 1975; (3) total amount spent in 1973, 
1974, and 1975 on R and D projects conducted by various research 
performers; (4) detailed breakdown of the R and D projects by 
energy category; (5) breakdown of expenditures for 1973, 1974, and 
1975; (6) total number of energy R and D projects conducted in each 
state; and (7) number of scientists and engineers involved in energy 
R and D in relation to research performer. Nine appendices then 
follow that give information on the questionnaire itself, as well as 
respondents, nonrespondents, coverage, etc. 


48102 Report on research and development, 1976—77. London; 
Her Majesty's Stationery Office (1978). 46p. £ 1.75 net. 

This report presents an account of the energy research and 
development funded by the Department of Energy through the 
Department of Energy and Nuclear Energy Votes. In addition, 
summaries of the R and D programmes of the nationalised fuel and 
power industries are included. There is a statement of expenditure. 
The abrupt and substantial rise in oil prices of 1973 to 1974 showed 
the need for new programmes of R and D in a number of areas of 
energy technology. The first half of 1977 saw the completion of the 
process of initiating these programmes and, in order to allow a full 
account of them to be given, that part of the report dealing with the 
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Department's own programmes covers the fifteen month period 
from April 1976 to June 1977. The information on the nationalised 
industries and on the UK Atomic Energy Authority and the state- 
ment of expenditure cover the normal financial year April 1976 to 
March 1977. 


48103 Energy research and development in the United Kingdom: 
a discussion document. London; Her Majesty's Stationery Office 
(1976). 107p. £ 2.65 net. 

This paper provides a framework for the future planning of 
United Kingdom research and development in energy technologies. 
It contains the first steps in the formulation of a national energy R 
and D strategy. Decision on energy R and D must be taken in the 
light of the overall aims of energy policies. The main objectives of 
energy policy are to meet the energy needs of the country at 
minimum cost in real resources over time, while paying due regard 
to security of supply, to public safety, to protection of the environ- 
ment and, where major change is in prospect, to the social conse- 
quences of change. 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 46836, 46845, 46897, 46967, 
46981, 47427, 47523, 47624, 47626, 47653, 47771, 47772, 47821, 
47822, 48174, 49069, 49152, 49156 


48104 (CONF-7705116—10) Nuclear insurance overview: sug- 
gestions for improving the system. Boylan, F.X. (Alexander and 
Alexander, Inc., New York (USA). Nuclear Div.). 1977. 22p. 
Atomic Industrial Forum, Washington, DC. 

From AIF’s workshop on insurance; Atlanta, GA, USA (8 
May 1977). 

Federal District Court Judge James B. McMillan has declared 
that the Price-Anderson limitation of liability is unconstitutional. 
The author lays out his personal observations on the subject. He then 
advances ideas that reflect his personal views regarding what he 
considers to be the real role of Price-Anderson and NELIA- 
MAELU for the future (assuming a way is found to overcome the 
problems associated with Judge McMillan’s decision). Price-Ander- 
son is the government indemnity available, and the private insurance 
companies are Nuclear Energy Liability Insurance Association and 
Mutual Atomic Energy Liability Underwriters. The author, a former 
general manager of NELIA, while avoiding a detailed discussion of 
the new industry retrospective plan, the Hathaway Amendment (the 
likelihood of a serious nuclear accident) and Judge McMillan’s 
decision, compiled a list of 12 recommendations. His aim is to 
stimulate new thinking regarding ways to convert a system original- 
ly conceived in 1956 into a streamlined program for the 1980s. 
(MCW) 


48105 (ORAU/IEA—78-5(O)) Beyond the technological fix. 
Weinberg, A.M. (Institute for Energy Analysis, Oak Ridge, Tenn. 
(USA)). Mar 1978. Contract EY-76-C-05-0033. 17p. (CONF- 
780222—16). Dep. NTIS, PC A02/MF AO1. 

From 5. energy technology conference; Washington, DC, 
USA (27 Feb 1978). 

Both technological and social fixes are likely to bring with 
them deterimental and unforeseen side effects. Although the per- 
ceived side effects of nuclear energy can undoubtedly be ameliorated 
by improved technology, a permanent institutional infrastructure 
will probably also be required. It is pointed out that confinement of 
nuclear energy to relatively few large sites rather than many small 
sites may be a first step toward creating this permanent institutional 
infrastructure. 


48106 Nuclear energy and the freedom of the West. Sakharov, 
A.D. Bull. At. Sci.; 34: No. 6, 12-14(Jun 1978). 

The author in expressing his opinion about the development 
of nuclear power says that the basic reason for anti-nuclear cam- 
paigning is ignorance. He finds that the concern of man for preserva- 
tion of his environment is misdirected. The development of nuclear 
technology has proceeded with much greater attention on the prob- 
lems of safety techniques and preservation of the environment than 
the development of such branches of technology as metallurgy, coke 
chemistry, mining, chemical industry, coal power stations, modern 
transportation, chemicalization of agriculture, etc. Therefore, the 
present situation in nuclear power is relatively good from the point 
of view of safety and possible effects on the environment. It is 
difficult to explain to a non-specialist (though it is actually true) that 
the nuclear reactor of a nuclear power station is nothing like an 
atomic bomb that the power station burning coal or oil offers much 
greater danger and harm to the environment as well as a biological 
threat to people than does a nuclear station or breeder reactor of the 
same capacity rating. The author also sees nuclear energy as the only 
economically feasible method available in the next few decades as an 
alternative to oil. This applies to countries--developed and develop- 
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ing--who do not have oil. What is involved is not just comfort, or 
preservation of quality of life, but the much more fundamental 
problem of economic and political independence, Mr. Sakharov 
concludes. (MCW) 


48107 Nuclear fuel cycle in Japan. Kawakami, K. (Kangawa 
Univ., Yokohama, Japan). Bull. At. Sci.; 34: No. 6, 17-18(Jun 1978). 

The U.S. and Japan reached agreement in 1977 on the repro- 
cessing of spent nuclear reactor fuel of U.S. origin at a facility in 
Japan. Under the agreement, a plant at Tokai-mura will process up 
to 99 tons of spent fuel, extracting plutonium from the irradiated fuel 
assemblies of a demonstration reactor and power reactors. The 
extracted Pu will be stored for an initial period of two years, rather 
than converted to reactor fuel. Japan agreed to postponing conver- 
sion because it shares with the United States the view “that Pu poses 
a serious proliferation danger, that its recycling in light water 
reactors is not ready at present for commercial use, and that its 
premature commercialization should be avoided.” Japan also made 
concessions on conducting studies on co-processing of U and Pu. 
The fundamental problem remains unresolved. The result of the 
negotiations indicates some flexibility on the part of the U.S. This 
could also be expected when the deliberations in the U.S. Congress 
on the Nuclear Non-Proliferation Act of 1978 (export control legis- 
lation) are studied. The legislation was originally intended for noth- 
ing but export control, but the White House requested some modifi- 
cation to leave room for international negotiations. The clause that 
would have banned exports immediately or after a certain period of 
time was taken out, and the final bill did not demand a prior pledge 
not to engage in reprocessing or in uranium enrichment. The U.S. is 
beginning to take into consideration the differing circumstances and 
policies of other countries. The U.S., in giving first priority to 
nuclear non-proliferation, is trying to curb Pu recycling as much as 
possible, whereas other countries regard Pu recycling as one key to 
future energy supplies. 


48108 Nuclear energy and independence. Rotblat, J. (Medical 
College of St. Bartholomew’s Hospital, London). Bull. At. Sci.; 34: 
No. 6, 19-20(Jun 1978). 

The pro-nuclear lobby in the United Kingdom won its battle. 
The Report on the Windscale Inquiry strongly endorsed the applica- 
tion by British Nuclear Fuels (a company owned by the govern- 
ment) to set up a plant to reprocess spent oxide fuels from thermal 
reactors; a motion in Parliament to postpone a decision was heavily 
defeated. The Windscale Inquiry was an attempt to settle in a 
civilized manner what has been tried in other countries by demon- 
strations and violence. In this exercise, a High Court Judge was 
given the task of assessing an enormous mass of highly complex 
technical and medical material, as well as economic, social, and 
political arguments. The outcome is bitterly disappointing to the 
objectors, all of whose arguments were rejected. Although the 
question of whether Britain should embark on a fast breeder reactor 
program was specifically excluded from the Inquiry, it clearly had a 
bearing on it. A decision not to proceed with the reprocessing plant 
would have made a fast breeder program impossible; indeed, the 
Report argues that such a decision would involve throwing away 
large indigenous energy resources, a manifest advocacy of the fast 
breeder. Other arguments for the decision to go ahead with the 
reprocessing plant included the need to keep the nuclear industry 
alive, and the profit which Britain will make in processing fuels from 
other countries, particularly Japan. The author comments further on 
present UK policy, taking a dissenting view, and then comments on 
the paper, Nuclear Energy and the Freedom of the West, by A.D. 
Sakharov. (MCW) 


48109 Windscale Report: a nuclear apologia. Patterson, W.C. 
Bull. At. Sci.; 34: No. 6, 44-46(Jun 1978). 

Government representatives have pointed repeatedly with 
pride to Britain’s longest nuclear planning inquiry, The Windscale 
Inquiry, as a model of open examination of a sensitive nuclear 
proposal. The official Report of the Windscale Inquiry, published in 
March 1978, bears little relationship to the proceedings of the 
Inquiry, according to the author. Instead, the Report is a heavy- 
handed nuclear apologia, he says, so clumsily one-sided as to pro- 
voke unease even among many Britons previously unmoved by the 
issue which gave rise to the inquiry. Windscale, built following WW 
II to produce plutonium for Britain’s nuclear weapons, is now 
operated by British Nuclear Fuels Ltd. In 1973, BNFL began to plan 
construction of a new full-scale oxide-fuel reprocessing plant. Pro- 
tests delayed construction until the inquiry was planned and the 
inquiry team was formulated in March 1977. When the Inquiry 
ended, the inspector closeted himself to write the Report. The 
Report recommended that the oxide fuel reprocessing plant be built 
immediately. BNFL had asserted that the proposed thermal oxide 
reprocessing plant, THORP, was necessary for the management of 
spent fuel from British and other nuclear plants; that it was desirable 
for “energy conservation,” by recovering uranium and plutonium for 
re-use; that radioactive emissions within and outside the plant would 
pose no hazard; and that the servicing of foreign customers would 
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not increase the risk of proliferation of nuclear weapons, but would 
rather help to persuade other countries not to reprocess their own 
fuel. The inspector agreed without qualification and with emphasis. 
In doing so he made no attempt even to describe the detailed 
evidence on either side, or to discuss the cases advanced by objec- 
tors. The author discusses the principal conclusions of the report and 
cites its futility. (MCW) 


48110 U.S.-India safeguards dispute. Sweet, W. Bull. At. Sci.; 34 
No. 6, 50-52(Jun 1978). 

The current U.S.-India dispute over nuclear safeguards is 
likely to be the single most important test of the Carter 
administration's anti-proliferation policies. The Carter administration 
wants India to accept comprehensive safeguards that would bar 
further production of nuclear explosives. The Desai government 
wants to maintain unsafeguarded facilities, in effect keeping the 
weapons option open. It has been a basic tenet of Indian nuclear 
policy since the mid-1950s that the big powers must disarm if the 
small powers are to renounce acquisition of nuclear weapons. As a 
matter of practical policy, India is willing to forego a nuclear 
deterrent only if sustained world pressure keeps China’s nuclear 
aspirations in check. As a matter of basic principle, India regards it 
as unfair and imperialistic that the heavily armed big powers ask for 
special assurances from the lightly armed small powers. India takes 
the position that it will cooperate with the United States only 
voluntarily and only if the nuclear weapon states or at least the 
superpowers start to clean up their own act. The superpowers must 
(1) negotiate a comprehensive test ban treaty; (2) accept full-scope 
safeguards themselves, which would be tantamount to a ban on any 
further production of weapons-grade materials; and (3) make signifi- 
cant moves toward total nuclear disarmament. The dependence of 
India on the United States for nuclear supplies is almost negligible. 
India’s major nuclear facilities in operation or under construction 
include five research reactors, seven power reactors and three 
reprocessing facilities. Of these 15 facilities, the United States sup- 
plied only one (the Tarapur reactor) and 12 of them are not under 
IAEA safeguards. The United States, in short, is threatening to 
terminate supplies of low-enriched uranium for just one reactor 
unless India places these 12 facilities under IAEA safeguards. 
(MCW) 


48111 Licensing of nuclear power plants: reforming the patch- 
work process. Rowden, M.A. (Fried, Frank, Harris, Shriver and 
Kampelman, Washington, DC). Regulation; 2: No. 1, 40-47, 56(1978). 

The licensing of nuclear power plants, a process that is too 
long and too complex for effective public participation, is an area in 
which a fragmented procedure needs to be reformed into something 
that is coordinated and efficient. Four objectives are outlined: (1) 
matching Federal licensing with modern planning and decision- 
making techniques; (2) defining agency functions and power; (3) 
improving the effectiveness and timing of public input; and (4) 
returning licensing activities to the mainstream of national policy 
making. The Seabrook experience points out the need to avoid 
duplication and to emphasize coordination rather than consolidation 
of agencies. Realistic expectations of what reform can accomplish 
are advised. 


48112 Uranium enrichment capacity: public versus private owner- 
ship. Fraser, J.T. Houston, TX; Univ. of Houston (1977). 547p. 
University Microfilms Order No. 78-08,594. 

Thesis (Ph. D.). 

Continual growth of conventional nuclear capacity requires 
an assured supply of enriched uranium and, hence, potential expan- 
sion of domestic uranium enrichment capacity. The question of 
ownership of new enrichment capacity, i.e., public or private, entails 
not only the social-opportunity costs of alternative investments but 
also technical parameters of uranium utilization and advanced reac- 
tor development. Inclusion of risk preferences in both the public and 
private sectors produces interesting results in terms of optimal 
investment strategies with respect to choice of technology and scale 
of investment. Utilization of a nuclear fuel cycle requirements proc- 
ess model allows explicit specification of production technology. 
Integration of process model output with a least-cost investment 
model permits flexibility in parametric analysis. Results indicate 
minimum incentive for Government subsidy of a private enrichment 
sector through 2000 given moderate to low nuclear growth assump- 
tions. The long-run scenario, to 2020, exhibits potentially greater 
incentives for private enrichment investment. 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 48021 
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WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 47119, 48117 


48113 (COO—4212-4/1) Trenton ICES: demonstration of a grid- 
connected integrated community energy system. Phase II. Volume I. 
Final report. (Trenton City Dept. of Planning and Development, 
N.J. (USA)). 22 Mar 1978. Contract EC-77-C-02-4212. 377p. Dep. 
NTIS, MF/A01. 

Portions of document are illegible. 

This draft report summarizes an economic analysis based 
upon the assumption of Public Service Electric and Gas Company's 
ownership and operation of the ICES plant and distribution system. 
Therefore, the parameters of the analysis are PSE and G's standard 
engineering practices, standard instrumentation and controls design, 
standard operating procedures, and standard estimating methods. 
The value of electric energy was assumed to be the Pennsylvania- 
Jersey-Maryland Power Interconnection off-peak and on-peak incre- 
mental energy costs. The resulting analysis showed the ICES operat- 
ing at a levelized annual penalty in 1982 dollars of $2.5 to $3.0 
million. The draft material in this document contains two sections: 
the material prepared directly by PSE and G and the remainder of 
the workscope items. The conclusions are summarized, the main one 
being that the site-specific Trenton plant results in the cost penalty. 
A second conclusion states that although operation of the ICES, as 
compared to the conventional alternative of providing thermal and 
electric energy to the Trenton ICES Community, would be more 
energy-efficient, it would result in an additional oi] consumption of 
about 11,000 barrels per year. It is further concluded though, that 
there are no apparent insurmountable institutional hurdles in imple- 
menting the Trenton ICES plan. The most critical open-end would 
be the negotiation of mutually-acceptable service contracts based on 
thermal rates that would be attractive to the consumers of the 
Community. (MCW) 


48114 (COO—4212-4/2) Trenton ICES: demonstration of a grid- 
connected integrated community energy system. Phase II. Volumes 1 
and 2. Preliminary design of ICES system and analysis of community 
ownership. (Trenton City Dept. of Planning and Development, N.J. 
(USA)). 22 Mar 1978. Contract EY-77-C-02-4212. 196p. Dep. NTIS, 
MF/AO1. 

Portions of document are illegible. 

Preliminary design and evaluation for the system has been 
carried out. The findings of this study are: (1) it is technically 
feasible, utilizing commercially available hardware; (2) under utility 
ownership and operation, it will not be economically competitive 
with conventional alternatives for heating and cooling buildings 
(analysis contained in companion report under separate cover); (3) 
under utility ownership and operation, no restrictions have been 
identified that would prevent the project from proceeding; (4) under 
community ownership, preliminary analysis indicates that thermal 
energy produced by Trenton ICES will be approximately 12 percent 
less expensive than thermal energy produced by oil-fired boilers; and 
(5) a review and update of institutional analyses performed during 
Phase 2 has identified no factors that would preclude community 
ownership and operation of the Trenton ICES. The background data 
produced for the analysis of the Trenton ICES based on utility 
ownership and operation can, in large part, be used as the bases for a 
detailed analysis of community ownership. 


48115 (COO—4212-4/3) Trenton ICES: demonstration of a grid 
connected integrated community energy system. Phase II. Volume 3. 
Preliminary design of ICES system and analysis of community owner- 
ship: computer printouts. (Trenton City Dept. of Planning and Devel- 
opment, N.J. (USA)). 22 Mar 1978. Contract EY-77-C-02-4212. 
340p. Dep. NTIS, MF/A01. 

Portions of document are illegible. 

This volume supplements Vol. 2 and consists entirely of 
computer printouts. The report consists of three parts: (1) hourly log 
of plant simulation based on 1982 ICES Community, with thermal 
storage, on-peak and off-peak electric generation, and 80% maxi- 
mum kW trip-off; (2) same as (1) except without thermal storage; and 
(3) hourly load and demand profiles--1979, 1980, and 1982 ICES 
communities. 


48116 (ORNL/TM—6283) Large-city district-heating studies 
for the Minneapolis—St. Paul area. Karnitz, M.A.; Rubin, A.M. (Oak 
Ridge National Lab., Tenn. (USA)). 8 Feb 1978. Contract W-7405- 
ENG-26. 24p. Dep. NTIS, PC A02/MF AO1. 

The Department of Energy, Minnesota Energy Agency, 
Northern States Power Company, and other local government and 
private organizations are cooperatively performing an in-depth ap- 
— study to determine the feasibility of district heating for a 
arge northern-U.S. city. Over 90% of the space- and water-heating 
requirements are currently supplied by oil and gas. Hence, district 
heating can potentially replace large quantities of scarce fuels with 
coal or nuclear resources. In addition, district heating, using a co- 
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generation power plant, substantially increases the fuel-utilization 
efficiency when compared to an electric-only plant. A Swedish firm, 
AB Atomenergi, is performing a preliminary economic and technical 
assessment. The analysis uses current Swedish district-heating tech- 
nology and experience, and adapts it, where necessary, to U.S. 
conditions. Preliminary Swedish results indicate favorable econom- 
ics for a large system, which includes residential areas, when tech- 
nology innovations such as temperature-resistant plastic piping are 
used. For conventional-piping technology the economics appear 
favorable for the commercial areas of the city core. The peak heat 
load for the Twin Cities is approximately 4200 MW(t). The scenario 
presented by AB Atomenergi assumes 2250 MW(t) would be sup- 
plied by co-generation units, and the remaining 2000 MW(t) would 
be peaking, heat-only units. The dual-purpose units would be used as 
the base load and would supply 90% of the total annual energy load. 
The interest generated by the joint U.S.-Swedish effort has guided 
the participants to more-detailed investigations of (1) energy sources, 
(2) distribution and building systems, (3) environmental acceptabil- 
ity, and (4) financial and organizational alternatives. 


CONSERVATION 


REFER ALSO TO CITATION(S) 48045, 48046, 48047, 48048, 
48059, 48090, 48139, 48167, 48175, 48176, 48177, 48178, 48190, 
48237, 48246, 48249, 48744 


48117 (CONF-771003—P2) Improved conversion efficiency 
workshop. Volume 2. Summary. Monetta, D.J. (ed.). (Department of 
Energy, Washington, D.C. (USA). Div. of Power Systems). 1977. 
Contract EY-76-C-03-1223-032. 41p. Dep. NTIS, PC A03/MF AO1. 

From CONRT’S improved conversion efficiency workshop; 
Pipestem, WV, USA (16 Oct 1977). 

The Divisions of Power Systems of the US DOE held a series 
of interactive workshops designed to involve citizens, representa- 
tives of industry, the academic community, public interest groups, 
and local and state government personnel in the planning of energy 
research and development programs. The second workshop held in 
Pipestem, W. Va. concentrated on improving energy conversion 
efficiency and switching to alternative fuels. Panel discussions were 
held to evaluate R and D proposals related to power generation, 
heating systems, and waste heat recovery. The conclusions and 
recommendations of each of these three panels are presented. (LCL) 


48118 (CONF-7710118—) Energy conservation workshop: train- 
ing requirements for technicians. (Department of Energy, Washing- 
ton, D.C. (USA). Div. of Power Systems). Mar 1978. 55p. Dep. 
NTIS, PC A04/MF AOl1. 

From Energy conservation workshop training requirements 
for technicians; Atlanta, GA, USA (30 Oct 1977). 

Innovative energy technologies not only must be researched, 
developed, and demonstrated, but must be introduced into the mar- 
ketplace as rapidly as possible. Rapid market introduction depends 
on people and the millions of energy-related decisions made by 
corporations, businesses, public institutions, communities, and home- 
owners. The Department of Energy (DOE) will be neither the buyer 
nor seller of technology but will serve as a catalyst for ensuring that 
adequate technological options are commercially available to the 
public. In response to this unique Federal role, the Division of 
Power Systems (DPS) has embarked on innovative interactive plan- 
ning experiments. Technological solutions in themselves are not 
sufficient response to national energy issues. Socio-economic and 
institutional ramifications of any technological innovation must be 
considered to ensure their success in the commercial marketplace. 
Clearly, skilled technicians will be required to install, operate, and 
maintain the advanced equipment and systems being developed by 
DPS. The workshop summarized in this report was convened spe- 
cifically to study the training requirements for these technicians. 


48119 (DOE/AD—0013) Energy conservation guidelines for 
DOE operations and maintenance. (Department of Energy, Washing- 
ton, D.C. (USA). Div. of Real Estate and Facilities Management). 
May 1978. 84p. Dep. NTIS, PC A05/MF AO1. 

Energy conservation in Department facility operations and 
maintenance is an integral part of the Department of Energy (DOE) 
in-house Energy Management Program. In addition to constructing 
new buildings to be roughly twice as energy-efficient as similar 
recently constructed facilities of the same type, and aggressively 
pursuing a comprehensive program to conserve energy in existing 
facilities and operations, the Department recognizes that there are 
significant energy savings to be had by more-efficient and -effective 
maintenance and operation practices. “Energy Conservation Guide- 
lines for Operations and Maintenance” is one step in DOE’s overall 
energy program. These guidelines are for supervisors and operators 
whose daily activities influence the manner in which DOE facilities 
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are operated and maintained, and may serve as an example of what 
can be done on a building-by-building basis. 


48120 (DOE/CS—0030) Turbine power for highway transporta- 
tion. (Department of Energy, Washington, D.C. (USA)). May 1978. 
vp. Dept. of Energy, Washington, DC 

The introduction of a commercially feasible gas-turbine pro- 
pulsion system will have a significant positive impact on national 
issues. The gas-turbine engine offers potentials for improved fuel 
economy, reduced exhaust emissions, lower noise and vibration, and 
improved operational characteristics. The multifuel capability of the 
gas turbine will also allow consideration of a variety of synthetic and 
nonpetroleum-based fuels. The Gas Turbine Bus Demonstration 
Program has been designed to deliver timely, vital results while 
keeping pace with advancing technology developments and industry 
requirements. The Program is phased to the existing gas-turbine 
development/availability schedule; includes both urban and intercity 
operations; spans a wide range of operational environments; incorpo- 
rates proving grounds tests; and is designed for maximum feedback 
of information. The Program will be conducted in three phases. The 
phases coincide with expected gas-turbine developments and allow 
for a distribution of demonstration sites. 


48121 (DOE/CS—0031) Vanpooling: an update. Gray, R.; 
Pratsch, L.; Starling, R. (Environmental Protection Agency, Wash- 
ington, D.C. (USA); Department of Energy, Washington, D.C. 
(USA)). May 1978. 75p. Dep. NTIS, PC A04/MF AO1. 

In April 1973, the 3M Company of St. Paul, Minnesota 
initiated the first employer-sponsored commuter-van program in the 
United States. Since that time and often following 3M’s example, 
over 100 employers have sponsored vanpool programs. In addition, 
two other significant types of vanpool programs are operating: the 
third-party approach, where vans are provided and vanpools orga- 
nized by other than the employer or employee; and the individually 
owned and operated approach, where a commuter provides the van 
and organizes the vanpool. The purpose of this booklet is twofold: 
(1) to present in one source the current data on a cross-section of 
vanpool programs; and (2) to allow prospective vanpool sponsors to 
analyze and compare the various approaches used by those programs 
already in operation. The key characteristic of vanpool programs is 
that each is a unique adaptation to a particular situation. A knowl- 
edge of these possible variations should prove helpful to an employ- 
er planning to embark on a vanpool project. 


48122 (FEA/D—77/232) Energy-efficiency improvement tar- 
gets: food and kindred products industry (SIC 20). Volume IV. Final 
report. (Development Planning and Research Associates, Manhattan, 
Kans. (USA)). 1 Apr 1977. 29p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

In accordance with section 374 of the Energy Policy and 
Conservation Act, Pub. L. 94-163, the Federal Energy Administra- 
tion proposed industrial energy-efficiency-improvement targets for 
the ten most energy-consumptive manufacturing industries in the 
United States, and invited the oral and written presentation of views 
thereon by interested persons (41 FR 48169, November 2, 1976). 
Following public hearings and review of the written comments 
submitted to FEA, the final targets for food and kindred products 
(Standard Industrial Classification 20) were developed and are de- 
scribed in this report. They are intended to provide the basis for 
conservation activities undertaken in furtherance of the industrial 
energy-conservation program. Energy-savings targets for 1980 were 
developed for 47 food-component industries, using the base year 
1972. The resulting draft gross target prior to public hearings ranged 
from 26 to 6 percent. The resulting energy-efficiency-improvement 
target following public hearings is 12 percent. General procedures 
and detailed methodology are detailed in the appendix. 


48123 (FEA/D—77/234) Energy efficiency improvement target 
in the textile mill products industry (SIC 22). Volume II. Final target 
support document. (SCS Engineers, Inc., Reston, Va. (USA); Ameri- 
can Association of State Highway and Transportation Officials, 
Washington, D.C.). 4 Feb 1977. 20p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

In accordance with section 374 of the Energy Policy and 
Conservation Act, Pub. L. 94-163, the Federal Energy Administra- 
tion proposed industrial energy-efficiency-improvement targets for 
the ten most energy-consumptive manufacturing industries in the 
United States, and invited the oral and written presentation of views 
thereon by interested persons (41 FR 48169, November 2, 1976). 
Following public hearings and review of the written comments 
submitted to FEA, the final targets for Textile Mill Product Industry 
(Standard Industrial Classification 22) were developed and are de- 
scribed in this report. They are intended to provide the basis for 
conservation activities undertaken in furtherance of the industrial 
energy-conservation program. SIC 22 facilities are divided into 34 
sub-industries. A study of these industries proposes a possible net 
energy-efficiency-improvement target of 22 percent, considering 10 
components of the industry. 
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48124 (FEA/D—77/244) Energy conservation target for indus- 
try (SIC 29). (Gordian Associates, Inc., New York (USA)). 25 Jun 
1976. 237p. Dep. NTIS, PC Al1/MF AOI1. 

In accordance with section 374 of the Energy Policy and 
Conservation Act, Pub. L. 94-163, the Federal Energy Administra- 
tion proposed industrial energy-efficiency improvement targets for 
the ten most energy-consumptive manufacturing industries in the 
United States. The industry defined as SIC 29 consists of five 
components: petroleum refining, paving mixtures and blocks, asphalt 
felts and coatings, lubricating oils and greases, and products of 
petroleum and coal (not elsewhere classified). Following a chapter 
on industry description, subjects analyzed are technological feasibil- 
ity and economic practicability of conservation measures, capital 
spending requirements and financing constraints, assessment of 
energy conservation measures, and target definition and sensitivity. 
The ten most energy-consumptive industries in the US are identified 
(by rank of energy consumption) as chemical and allied products; 
primary metal industries; petroleum and coal products; stone, clay, 
and glass products; paper and allied products; food and kindred 
products; fabricated metal products; transportation equipment; ma- 
chinery (except electrical); and textile mill products. This proposed 
target is based on the best available information. A final energy- 
efficiency improvement target has also been published. (MCW) 


48125 (FEA/D—77/255) Energy-efficiency improvement tar- 
gets: fabricated metal products, SIC 34, (Federal Energy Administra- 
tion, Washington, D.C. (USA)). Mar 1977. 39p. Dep. NTIS, PC 
A03/MF AOl1. 

In accordance with section 374 of the Energy Policy and 
Conservation Act, P.L. 94-163, the Federal Energy Administration 
proposed industrial energy-efficiency improvement targets for the 
ten most energy-consumptive manufacturing industries in the U.S. 
SIC 34, fabricated metal products, represents about 30,000 compa-* 
nies and establishments, performing about 40 forming and fabrication 
processes. The approach to assessing the area of energy-efficiency 
improvement was made by separating energy consumption into three 
areas—process use, general housekeeping, and environmental con- 
trols. All energy-consumption calculations were made for the seven 
industry components (cans and barrels; hardware, cutlery, and tools; 
sanitary ware, forgings, stampings; plating and coating; and general 
fabrication). It is concluded that a 24 percent overall target by 1980 
may be considered reasonable by SIC 34 companies who will 
conduct an energy audit, meter their consumption, and take perma- 
nent steps to implement energy-efficient measures. This document 
followed public hearings on November 30, 1976 on industrial 
energy-efficiency improvement targets. (MCW) 


48126 (FEA/D—77/256) Energy-efficiency improvement targets 
in the machinery (except electrical) industry (SIC 35). Volume I. 
(Kearney (A.T.), Inc., Chicago, Ill. (USA)). 12 Jul 1976. Contract 
EM-76-C-01-8627. 635p. Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

The Government of the United States in December, 1975, 
approved Public Law 94-163 which requires the setting of energy- 
efficiency-improvement targets for the ten highest energy-consum- 
ing industry groups. This document presents the results of a study of 
the Machinery (except electrical) Industry, Standard Industrial Clas- 
sification Code (SIC) 35. The study includes the nine three-digit SIC 
industries and forty-five four-digit SIC subindustries. The nine three- 
digit SIC industries and the proposed energy-efficiency-improve- 
ments for 1980 are: engines and turbines industry, SIC 351, 13.3 
percent; farm machinery and equipment, SIC 352, 16.8 percent; 
construction, mining, and materials handling equipment, SIC 353, 
19.6 percent; metal-working machinery and equipment, SIC 354, 
15.4 percent; special industry machinery, 355, 15.6 percent; general 
industry machinery and equipment, SIC 356, 14.4 percent; office, 
computing, and accounting machines, SIC 357, 14.9 percent; refrig- 
eration and service-industry machinery, SIC 358, 13.5 percent; and 
miscellaneous machinery, except electrical, SIC 359, 15.1 percent. In 
the case of SIC 351, SIC 352, SIC 353, and SIC 356, the study scope 
has also included the energy consumed by captive iron and alumi- 
num foundry operations owned by the SIC industries listed, but 
which are reported under SIC 33 (Primary Metal Industries) and 
SIC 34 (Fabricated Metal Products). The study scope has not 
included energy consumed by SIC 35 industries in steelmaking or in 
manufacturing glass and paint as this energy is included in other 
industry groups. (MCW) 


48127 (FEA/D—77/259) Energy-efficiency improvement targets 
in the transportation equipment industry (SIC 37). Volume I. (Kearney 
(A.T.), Inc., Chicago, Ill. (USA)). 12 Jul 1976. Contract EM-76-C- 
01-8627. 365p. Dep. NTIS, PC A16/MF AO1. 

The Government of the United States in December, 1975, 
approved Public Law 94-163 which requires the setting of energy- 
efficiency-improvement targets for the ten highest energy-consum- 
ing industry groups. This document presents the results of a study of 
the Transportation Industry, Standard Industrial Classification (SIC) 
37. The study includes the seven three-digit SIC industries and 17 
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four-digit SIC sub-industries. In the case of SIC 371, Motor Vehicles 
and Equipment Industry, the study scope has also included the 
energy reported under SIC 33 (Primary Metal Industries) and SIC 
34 (Fabricated Metal Products) which is consumed by captive iron 
and aluminum foundry, steel forging, and steel-stamping establish- 
ments owned by SIC 371 industries. The study scope include energy 
consumed by SIC 37 industries in steel making or in manufacturing 
glass and paint, as this energy is included in other industry groups. 
The resulting target represents the technologically feasible and eco- 
nomically practical efficiency-improvement measures that can be 
implemented by January 1, 1980, in the Transportation Equipment 
Industry. The three-digit ‘industries and the projected efficiency 
improvements are: motor vehicles and equipment industry, SIC 371, 
16%; aircraft equipment industry, SIC 372, 14%; ship and boat 
building industry, SIC 373, 16%; railroad equipment industry, SIC 
374, 17%; motorcycles, bicycles, and parts industry, SIC 375, 15%; 
aerospace equipment industry, 15%; and miscellaneous transporta- 
tion equipment industry, SIC 379, 15%. (MCW) 


48128 (FEA/D—77/260) Energy-efficiency improvement targets 
= the transportation equipment industry (SIC 37). Volume II. Target 

support document. (Kearney (A.T.), Inc., Chicago, Ill. (USA)). 12 Jul 
1976. Contract EM-76-C-01-8627. 218p. Dep. NTIS, PC Al0/MF 
AOl. 

In accordance with section 374 of the Energy Policy and 
Conservation Act (EPCA), Pub. L. 94-163, the Federal Energy 
Administration (FEA) proposed industrial energy-efficiency-im- 
provement targets for the ten most energy-consumptive manufactur- 
ing industries in the United States. This proposed target is based on 
the best available information and is established at the level which 
represents the maximum feasible improvement in energy efficiency 
that the Transportation Equipment Industry (Standard Industrial 
Classification 37) can achieve by January 1, 1980, taking into ac- 
count considerations of the technological feasibility and economic 
practicability of utilizing alternative operating procedures and more 
energy-efficient technologies. The draft target represents the per- 
centage reduction in energy consumed per unit of output or activity 
that can be achieved between calendar year 1972 and January 1, 
1980. The draft target was subject to oral and written presentation of 
views. A final energy-efficiency-improvement target is also pub- 
lished. The net energy-consumption target, taking environmental 
requirements into account, is estimated to be 580 trillion Btu, a 
reduction of 16.1 percent. These projections are given for the 7 
industry components: motor vehicles, aircraft equipment, ship and 
boot building, railroad equipment, motorcycles and bicycles, aero- 
space equipment, and miscellaneous transportation equipment. 


48129 (HCP/M60437—03) Vanpooling Demonstration Project. 
Final report. (Grey Advertising, Inc., New York (USA)). Feb 1977. 
Contract EM-76-C-01-8436. 173p. Dep. NTIS, PC AO8/MF AOI. 

The activities of Grey Advertising Inc. in the design, devel- 
opment, and implementation of the Vanpooling Demonstration Proj- 
ect are detailed. The purpose of the project was to sell individual 
employers of over 500 employees the concept of vanpooling. Over 
180 companies were contacted and the survey now provides a 
unique opportunity to review energy attitudes on the part of corpo- 
rate management. The survey separates the employers into three 
basic categories: sold, undecided, and against vanpooling. The con- 
cept is limited to less than 100 employers across the United States. It 
is concluded that less than 1% of vanpooling potential is being 
implemented. (MCW) 


48130 (HCP/M60837—01) Report on a demonstration project 
undertaken in 11 counties in Illinois. Rubenstein, B.L. (Illinois Dept. 
of Business and Economic Development, Springfield (USA). Div. of 
Energy). Oct 1977. 2200p. Dep. NTIS, PC A10/MF AOl1. 

This report describes every element of the Home Energy 
Savers’ Program from the original design to what actually occurred 
in terms of energy conservation promotion in the eleven counties in 
Illinois where the eo was implemented. There is an evaluation 
of the effectiveness of this promotional program, and what kind of 
awareness was actually achieved. There is no attempt to determine 
specific energy savings as a result of this program. However, there is 
a determination on the number of people who were motivated to 
make energy conservation improvements. 


48131 (HCP/U60505—01) Guide to reducing energy-use budget 
costs. (National Association of Counties, Washington, D.C. (USA); 
National League of Cities, Washington, D.C. (USA); US Conference 
of Maycrs, Washington, D.C.). Apr 1978. Contract EM-75-C-01- 
8516. 101p. Dep. NTIS, PC A06/MF AO1. 

Conservation is a means for making good use of taxpayers’ 
money. As the cost of energy increases, the value of conservation 
increases equivalently. Local government officials are not only re- 
sponsible for using tax money wisely, but also have plans ready for 
emergency energy supplies. In this guide, the emphasis is on build- 
ings and vehicle fleets. According to a study by ASHRAE, a 48.1% 
saving in school buildings and a 59.7% saving in office buildings can 
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be achieved with modifications of insulation, wiring, ventilation, and 
lighting systems. An average 30% saving can be achieved by lower- 
ing driving speeds from 70 to 50 mph. Energy-saving driving habits 
can cut fuel consumption by as much as 20%. Chapters are entitled: 
The Commitment to Energy Management; Employee Programs; 
Vehicle Fleets; New Buildings; and Existing Buildings. 43 refer- 
ences. (MCW) 


48132 (ORNL/MIT—268) Energy and cost analysis of room air 
conditioners. Papadopoulos, A.J.; Berger, S.A. (Massachusetts Inst. 
of Tech., Oak Ridge, Tenn. (USA). School of Chemical Engineering 
Practice). 27 Feb 1978. Contract W-7405-ENG-26. 29p. Dep. NTIS, 
PC A03/MF AOl1. 

A production-possibilities curve for room air conditioners in 
the 8000-Btu/h-capacity range was constructed by upgrading a unit 
from an energy-efficiency ratio (EER) of 6.3 to 9.8 Btu/Wh through 
energy-saving improvements in heat exchangers, compressor, and 
fan. An energy-consumption and price-estimation model was devel- 
oped. An initial increase of 30 percent in EER is possible using four- 
pole compressor and permanent-split-capacitor fan motors at an 8 
percent price increase. Increasing condenser frontal area by 40 
percent, doubling the number of coil rows, and replacing cooling 
fins with spines decrease energy consumption by 35 percent with a 
40 percent increase in price. 


48133 New energy conservation technicians. Herrington, N. 
Worklife; 3: No. 6, 30-32(Jun 1978). 

Energy conservation technicians are being trained by the 
Comprehensive Employment and Training Act (CETA) and other 
programs as a way to provide jobs in nontraditional work for low- 
income women. The trainees are taught to inspect and audit build- 
ings for energy losses and to perform skilled construction tasks in a 
new employment area that has no built-in sex barriers. The women 
receive educational tools and practical experience in an atmosphere 
of flexibility that promotes the self-confidence needed for real job 
situations. Federally funded programs like CETA are also open to 
low income men seeking employment opportunities in a new field. A 
number of small private and non-profit energy conservation busi- 
nesses have grown out of the training programs. 


48134 Growth versus conservation: a Veblenian perspective. 
White, R.D. (Dept. of Energy, Washington, DC). J. Econ. Issues; 12: 
No. 2, 427-433(Jun 1978). 

From Annual meeting of the Association for Evolutionary 
Economics; New York, NY, USA (27 Dec 1977). 

The theories of Thorstein Veblen are re-examined in terms of 
today’s energy problems and the growth/no growth debate as it 
relates to investment in energy-saving plant and equipment. Veblen 
distinguished between industry, which maximizes continuous techno- 
logical improvement, and business, which maximizes profit and 
prevents the full evolution of industrial efficiency. This condition 
leads to policies (such as tax credits, rapid depreciation, and loan 
guarantees) that stimulate investment in specific areas. An institution 
analogous to bankruptcy could be introduced for cases of technor- 
uptcy” or failure to maintain technological efficiency. A new proc- 
ess is needed for measuring energy quality as a factor of efficiency in 
the case of industry. Extensions of Veblenian theory can be seen in 
the trend toward automobile efficiency as a result of regulation 
when rising gas prices had little effect. 11 references. 


48135 Stingy Congress hangs RCRA on tight purse strings. Solid 
Wastes Manage., Refuse Removal J.; 20: No. 6, 28-30(Jun 1977). 

The Resource Conservation and Recovery Act of 1976 
showed clear signs of malnutrition as it limped past its six-month 
mark. EPA is frantically trying to stretch crumbs contained in its 
funding package, and a stingy Congress has begun to look about for 
a scapegoat. It is difficult to believe EPA's Office of Solid Waste 
will be able to publish criteria for hazardous wastes, sanitary land- 
fills, and open dumps, and other complex documents within time 
frames established by the new law. EPA's Administrator has hinted 
that the personnel and money allotted are simply not enough to do 
the job. 


48136 Landscape planning for energy conservation. Robinette, 
G.O. (ed.). Reston, VA; Environmental Design Press (1977). 227p. 
$20.00. 

This work considers how man can best use the natural proc- 
esses and elements in housing and in site design. It gives an overview 
of the site planning process as it is modified to accommodate the 
need for energy conservation and greater utilization of alternative 
energy sources. To the extent that the natural elements have been 
considered in modern landscaping architecture, emphasis has been 
on isolating them, protecting against them, and shielding them out. 
The book takes a positive approach to show how natural processes, 
elements, and factors are able to be utilized and emphasized to a 
greater extent by site planning, site design, and manipulation of site 
elements. A specific area discussed is development for solar energy 
architecture. Specific construction cases are described for hot- 
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humid; temperate/hot-arid; cool/temperate; and temperate areas. An 
extensive bibliography is included. (MCW) 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 46552, 48089, 48099, 48100, 
48101, 48159, 48163 


48137 (BNL—50703) Energy situation in the Mid-Atlantic 
region. Munson, J.S.; Brainard, J.P. (Brookhaven National Lab., 
Upton, N.Y. (USA)). Aug 1977. Contract EY-76-C-02-0016. 253p. 
Dep. NTIS, PC Al2/MF A01. 

This report presents a review of the energy situation in the 
Mid-Atlantic Region. It describes the patterns of energy production, 
supply and demand by state and compares these to national and 
regional averages. It presents a picture of existing energy and 
environmental interactions and a view of potential energy and envi- 
ronmental conflicts. A review of the major issues by energy sector is 
included as is a description of the existing energy actors and major 
energy programs for Ohio, West Virginia, Virginia, Pennsylvania, 
New Jersey, New York, Delaware, Maryland, Puerto Rico, Virgin 
Islands, and Washington, DC. 


48138 (BNL—50784) Energy needs, uses, and resources in devel- 
oping countries. Palmedo, P.F.; Nathans, R.; Beardsworth, E.; Hale, 
S. Jr. (Brookhaven National Lab., Upton, N.Y. (USA)). Mar 1978. 
Contract EY-76-C-02-0016. 158p. Dep. NTIS, PC A0O8/MF AOl. 

The report identifies the energy needs, uses, and resources in 
the developing countries of the world and examines the energy 
options available to them for their continued social and economic 
growth. If traditional patterns of development are to continue, oil 
consumption in the non-OPEC LDCs will grow steadily to become 
comparable with current U.S. consumption between 2000 and 2020. 
Attempts to exploit indigenous hydrocarbon resources even in those 
LDCs with untapped reserves will be limited by shortages of capital 
and technical manpower. In the absence of major actions to replace 
noncommercial fuels or to increase the effectiveness with which 
they are used, a large fraction of the 3 to 4 billion LDC rural 
population in the year 2000 will not be able to raise their energy 
usage above subsistence levels. There is a wide variety of solutions 
to these problems, many of them emerging directly from the 
changed economics of energy. For example, most LDCs have not 
adequately explored and developed their own indigenous resources; 
in virtually all energy conversion and utilization processes there are 
opportunities for improvements in efficiency and substitution of 
renewable energy forms. In virtually all these areas there are oppor- 
tunities for effective assistance activities. 


48139 (BNL—50799) Annual highlights of the energy technology 
programs. (Brookhaven National Lab., Upton, N.Y. (USA)). Dec 
1977. Contract EY-76-C-02-0016. 3lp. Dep. NTIS, PC A03/MF 
AOl. 

This report presents an overview of the programs in the 
energy technology area during 1977. The objective, scope, signifi- 
cent accomplishments in 1977, principal activities planned for 1978, 
and publications are presented fo or each program. The Energy Stor- 
age and Conversion Division programs are in two broad areas: 
electrolysis-based hydrogen energy storage systems and related tech- 
nologies and conservation in buildings and community systems. The 
Engineering Division programs include work in solar energy, fossil 
energy, and combustion technology areas. The Conservation Pro- 
gram Management Group has responsibilities of national scope in- 
volving R and D projects carried out in coordination with industry 
and universities. (MCW) 


48140 (CONF-770448—9) Energy: getting on to the turn of the 
century. Preprint 2856. Decker, G.L.; Westbrook, G.T. (American 
Society of Civil Engineers, New York). 1977. 3lp. American Society 
of Civil Engineers, New York $1.00. 

From American Society of Civil Engineers spring conven- 
tion; Dallas, TX, USA (25 Apr 1977). 

The paper examines the potential energy supply and demand 
situation for the year 2000. In order to assume what the future will 
bring, the immediate problems and the need for action over the next 
10 years are reviewed first. First, the problems of forecasting in the 
energy field are so large as to make the effort highly conditional, and 
secondly, the reason for backing away from concentrating on the 
energy situation at the turn of the century is a value judgment on the 
balance of time that can be allocated today to long-range planning 
versus time that should be devoted to action in a critical situation. 
The authors note that by the year 2000, the energy situation could 
well be a catastrophe if the rate that the problems are being resolved, 
continues. The author challenges the country to utilize and optimize 
coal and nuclear now. Solar heat must be making substantial contri- 
butions by the year 2000 and be growing, the author concludes. 
(MCW) 
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48141 Soft vs hard energy technologies. Simard, R.L. (Oak 
Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 28: 10-11(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48142 (NP—23207) National energy balance. (Ministerio das 
Minas e Energia, Brasilia (Brazil)). 1977. 105p. Dep. NTIS (US Sales 
Only), PC A06/MF AO1. 

The National Energy Balance (base-year 1976) presents sever- 
al changes as compared to the previous one. Time series are based 
upon more reliable data, as provided by areas related to the energy 
sector. The most important changes, however, have occurred in 
sources of difficult control like firewood and charcoal. On the other 
hand, the forecast is modified according to the addition of new 
programs or due to delayed or anticipated programs. Major changes, 
including those referring to methodology, are explained. Initially, 
effective primary energy requirements, for the period 1977-1986, are 
forecast according to a statistical correlation with three alternative 
scenarios based on average annual GDP growth rates of 6, 8, and 10 
percent for the decade. The intermediate one was selected as a basis: 
oil share in total primary energy consumption would continue de- 
creasing from 43.8 percent in 1974 to 37.1 percent in 1986; hydraulic 
energy share would increase from 23.8 percent in 1976 to 31.8 
percent in 1986. Given total primary energy demand estimates, the 
supply of each source except oil is forecast according to present 
trends. The gap between total demand and aggregate supply of other 
sources, in the period, indicates petroleum needs. Government in- 
tends to control petroleum consumption according to conditions 
prevailing in the economy. Further changes in uniform sources 
appraisal, petroleum, firewood and charcoal, and natural gas and 
alcohol are cited. Uranium and shale oil are the new sources that 
appear in the forecast, showing remarkable developments as to the 
utilization of new energy sources. The increase in alcohol consump- 
tion after 1979 will be a result of present efforts to reduce oil 
demand. 


48143 (ORNL/TM—S5890/S4) Energy availabilities for state 
and local development: projected energy patterns for 1980 and 1985. 
Vogt, D.P.; Rice, P.L.; Pai, V.P. (Oak Ridge National Lab., Tenn. 
(USA)). Jun 1978. Contract W-7405-ENG-26. 536p. Dep. NTIS, PC 
A23/MF AO1. 

Sponsored by Economic Development Administration, Dept. 
of Commerce. 

This report presents projections of the supply, demand, and 
net imports of seven fuel types and four final consuming sectors for 
BEAs, states, census regions, and the nation for 1980 and 1985. The 
data are formatted to present regional energy availability from 
primary extraction, as well as from regional transformation process- 
es. As constructed, the tables depict energy balances between avail- 
ability and use for each of the specific fuels. The objective of the 
program is to provide a consistent base of historic and projected 
energy information within a standard format. Such a framework 
should aid regional policymakers in their consideration of regional 
growth issues that may be influenced by the regional energy system. 
This basic data must be supplemented by region-specific information 
which only the local policy analyst can bring to bear in his assess- 
ment of the energy conditions which characterize each region. The 
energy data, coupled with specific knowledge of projected economic 
growth and employment patterns, can assist EDA in developing its 
grant-in-aid investment strategy. 


48144 Energy output rises, consumption growth cut; imports 
pause in 1978. Slater, C. Commer. Am.; 3: No. 11, 20-21(22 May 
1978). 

Energy levels of output, consumption growth, and imports 
are analyzed and trends since 1973 noted. While consumption 
growth has declined, production shortfalls required expanded im- 
ports until Alaskan oil began reaching the West Coast. Even though 
oil imports stabilized in 1978, however, they will begin rising again 
to keep pace with economic growth. Higher energy prices have 
slowed consumption and stimulated oil and gas exploratory drilling 
to boom proportions as evidenced by the number of operating 
drilling rings and the increase in seismic crews. A drop in the 
energy-gross national product ratios indicates that conservation 
measures, such as fuel economy cars, are taking effect. Any progress 
the U.S. is to make toward energy independence must continue the 
present efforts of stimulating domestic production and slowing con- 
sumption rates with higher efficiency. 


48145 Energy demand. Haefele, W. (International Inst. for iy 
plied Systems Analysis, Laxenburg, Austria). Sci. Public Policy; 5 
No. 2, 93-105(Apr 1978). 

Patterns of energy demand are outlined and shown to be 
more complex than those of energy supply. This is partly due to the 
variety of uses and the basic differences between use and service. 
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Caution is advised in efforts to limit energy demand that involve 
institutional and behavioral changes. Energy flows are used to 
illustrate the relative efficiencies of energy conversion and final 
consumption. Comparisons of U.S. energy input with gross national 
product indicate roughly parallel trends, but with an increasing 
efficiency in energy consumption due to urbanization. A coupling of 
the general economic and energy use infrastructures is shown to 
allow the evolutionary development of energy demand as a result of 
population growth, economic growth, and changing patterns of 
energy service consumption. 14 references. 


48146 Energy forecasts. London; U.K. Dept. of Energy (1978). 
vp. 

A series of charts are presented covering UK energy fore- 
casts, which show: economic growth assumptions; energy demand 
by sectors; electricity demand; new generating plant; total generat- 
ing capacity; power station fueling; gas supply; coal production; 
markets for coal; oil consumption and North Sea oil production; 
primary fuel consumption; and the estimated energy shortfall in the 
year 2000. 


48147 Energy in Western Europe: vital role of coal. London; 
National Coal Board (Dec 1977). 44p. 

This report analyzes energy-supply data and trends through- 
out the world, and in Western Europe, in particular. The findings of 
this analysis are given and the measures that must be taken to 
promote the use of coal are outlined. Energy markets and policies in 
the European Community and Spain are discussed. 


48148 World balance between energy requirements and resources 
by the year 2000. II. Frisch, J.R. (Electr de Fr). Rev. Energ.; 28: No. 
298, 533-550(Nov 1977). (In French). 

First, regional requirements and resources of energy are con- 
sidered; in particular, those of North America, Western Europe, 
other western countries, the USSR, Eastern Europe, China, and the 
rest of the Third World. Geographical shifts in energy consumption 
are envisaged. The continued predominant role of hydrocarbons is 
stressed (63% of world energy needs in 1974, 54% in 2000). It is 
expected that oil prices will continue to increase. Nuclear energy is 
expected to cover between 10 and 20% of the needs. The Third 
World will depend on oil even more than at the present time. Tables 
in appendices give details about expected requirements and con- 
sumption of world regions and countries by the year 2000. 


48149 Projected world energy consumption. Perry, H.; Lands- 
berg, H.H. (Resources for the Future, Inc., Washington, DC). pp 35- 
50 of Energy and climate. Washington, DC; National Academy of 
Sciences (1977). 

Basic to any evaluation of the potential impact of man’s use of 
energy resources on climate are estimates of how much energy will 
be consumed at various locations, which resources, and how much 
of each will be used to supply the demand, how much will be 
converted to other energy forms before use, and what pollutants and 
how much of each will be emitted as a result of use of the projected 
mix of fuel forms. Climatic effects from energy consumption may 
occur as the result of either heat that is released (over that incident 
upon the Earth from the Sun) or the effect that pollutants may have 
on both the amount of solar energy that reaches the Earth and the 
amount that is radiated from the Earth to space. Energy consump- 
tion and pollution emissions are estimated for eleven geographic 
regions and for four different years, the last year being 2025. Section 
1.2 presents best estimates of energy resources for the world and for 
component parts, separately for nonrenewable and renewable 
sources, paying particular attention to the recoverability factor, i.e., 
how much of the resource in place can be mobilized for use. Section 
1.3 presents estimates of enegy demand, based upon projections of 
population and Gross National Product. A detailed exposition of the 
merits precedes the estimates. Section 1.4 gives estimates of the heat, 
carbon dioxide, and particulates that can be expected to be released 
by energy use. 


48150 Canadian energy demand and economic growth. Berndt, 
E.R. (Univ. of British Columbia, Vancouver). pp 45-84 of Oil in the 
Seventies: essays on energy policy. Watkins, C.; Walker, M. (eds.). 
Vancouver, BC; Fraser Institute (1977). 

The issue of the extent to which the amount of energy 
consumed is affected by the price of energy is critical in the 
formulation of public policy. Professor Berndt’s essay looks at Cana- 
dian energy-demand studies that attempt to estimate the degree of 
response of demand to variations in price (price elasticity of 
demand). He then discusses the implications of these studies both for 
projecting energy demand and in terms of current controversies over 
conservation, economic growth, and resource constraints. The evi- 
dence he cites suggests that the price of energy is an important 
determinant of the amount of energy consumed in Canada, but that 
the response is more muted in the short run than in the long run. The 
conclusion is that the price of energy can be an effective instrument 
in rationing energy demand. Policies that emasculate the role of 
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price are potentially inefficient and distortive. Failure to use the 
price mechanism requires imposition of alternative, less-preferable 
controls. Since energy prices appear to have significant effects, 
Professor Berndt suggests energy projections must make price as- 
sumptions explicit and incorporate estimated price effects. It also 
follows that energy conservation and economic growth are not 
necessarily incompatible. Berndt points out that one of the main 
impediments to energy conservation is current government policy 
and regulation; price subsidies on oil and gas; utility rate structures 
that reward higher energy consumption with lower prices and tax 
policies that discriminate against energy-conserving equipment. 57 
notes and references. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 48070, 48073, 48075, 48093, 
48097, 48124, 48125, 48164, 48189, 48665 


48151 (EMD—77-34) Energy: issues facing the 95th Congress. 
(General Accounting Office, Washington, D.C. (USA)). 28 Apr 
1977. 92p. U.S. General Accounting Office, Washington, DC $1.00. 

Report to the Congress by the Comptroller General of the 
United States. 

This report discusses the assessment of major energy ques- 
tions within the context of 13 program areas: conservation; petro- 
leum and natural gas regulatory programs; energy information and 
analysis; Strategic Petroleum Reserve; Federal energy organization; 
electricity; pipeline rights-of-way; Outer Continental Shelf; public 
lands; fossil-energy development; nuclear-power development; re- 
newable resources development; and international concerns. The 
relevant programs of these broad areas under the following agencies 
are discussed: Federal Energy Administration; Federal Power Com- 
mission; Nuclear Regulatory Commission; Department of the Interi- 
or; and Energy Research and Development Administration. A 
framework and perspective are provided for considering energy 
issues that will be facing the Congress--on an agency-by-agency 
basis--and that should be useful to congressio committees in 
reviewing programs and needs of the energy agencies as considera- 
tion is given to questions of organizing the energy agencies, setting 
priorities and goals, and resolving trade-offs and conflicts inherent in 
these priorities and goals. 


48152 (NP—22405) Energy policy in Sweden. Davidson, A 
(Svenska Institutet, Stockholm). Apr 1977. 5p. TIC. 

Current Sweden No. 156. 

Swedish energy policy has taken a new direction since Fall 
1976, when a new, non-socialist government took office after 44 
years of Social Democratic rule. The present government advocates 
a policy that seeks to replace nuclear power with less-risky energy 
sources; this means an all-out commitment to energy conservation 
and development of alternative energy sources. Some of the risks 
and attendant legislation associated with nuclear power are discussed 
briefly. The present natural resources of Sweden are assessed, and 
research on wind and solar is mentioned briefly. Energy-saving 
measures in the industrial sector are being emphasized. (MCW) 


48153 Data inconsistencies and Federal policymaking. House, 
P.W.; Williams, E.R. (Dept. of Energy, Washington, DC). Policy 
Anal.; 4: No. 2, 205-225(Spr 1978). 

Drawing on a report developed for use by the National 
Commission on Supplies and Shortages, the authors demonstrate that 
forecast data developed for national policymaking contain enough 
variation to impair the consistency of policy and regulatory process- 
es. They propose some useful steps to reduce data inconsistencies, 
recognizing that these steps must be incremental and possibly unsup- 
ported by additional personnel and funding. Guidelines to ensure 
data consistency include agreed-upon definitions for each data item 
and an organizational format for producing reference data, such as 
the use of a centralized computer model and several calibrated 
partial models. 


48154 Soviet energy resources are to be balanced. Brenner, M. 
Coal Miner; 2: No. 4, 24-25(Dec 1977). 

The availability of great reserves of fuel and power resources 
form a considerable portion of the USSR’s natural wealth and 
provides the basis for elaborating a long-term program for their 
balanced development. The explored coal reserves in the USSR 
(over 200,000 million tons) can ensure the necessary pace of the 
country’s long-term economic growth. In addition to coal, nuclear 
power stations and hydropower are being developed. 


48155 U.S. energy policy: which direction. Daly, J.C.; Laird, 
M.R.; Mitchell, E.J.; O'Leary, J.F.; Udall, M.K. Washington, DC; 
American Enterprise Institute for Public Policy Research (1977). 
47p. $2.00. 

Round Table held on June 27, 1977. 
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The edited transcript of an AEI Public Policy Forum reflects 
the wide range of current viewpoints on energy problems and their 
solutions. Centering on the Carter administration's energy proposals, 
the discussion also embraces such topics as the limits of a policy of 
conservation, the role of price as an incentive to production of oil 
and gas, the power of the oil companies and the advisability of 
divestiture, and the possibilities of solar, nuclear, and other new 
energy sources and technology. John Charles Daly served as moder- 
ator for the panel discussion. Members were Morris Udall, Melvin 
R. Laird, John O'Leary, and Edward J. Mitchell. The discussion 
among the panelists is followed by questions from guests in the 
audience representing government, the press, industry, and public 
interest groups. 


48156 Department of Energy Organization Act. Conference 
report to accompany S. 826 submitted to the House of Representatives, 
Ninety-Fifth Congress, First Session. Washington, DC; Committee of 
Conference (1977). 106p. GPO. 

This conference report was submitted to accompany S.826 
establishing a Department of Energy in order to secure effective 
management to assure a coordinated national energy policy. The ten 
titles are entitled: Declaration of Findings and Purposes; Establish- 
ment of Department; Transfers of Functions; Federal Energy Regu- 
latory Commission; Administrative Procedures and Judicial Review; 
Administrative Provisions; Transitional, Savings, and Conforming 
Provisions; Energy Planning; Effective Date and Interim Appoint- 
ments; and Sunset Provisions. 


48157 Private enterprise, regulation, and government enterprise 
in the energy sector. Mead, W.J. (Univ. of California, Santa Barbara). 
pp 127-169 of Oil in the Seventies: essays on energy policy. Watkins, 
C.; Walker, M. (eds.). Vancouver, BC; Fraser Institute (1977). 

In most developed countries the role of private enterprise in 
the energy sector is under review. A recent manifestation in Canada 
is the creation of a national oil company, PetroCanada. Professor 
Mead’s essay surveys the advantages and disadvantages of private 
enterprise and government operation. The twin problems of monop- 
oly and externalities which bedevil socially beneficial operation by 
private enterprise are pointed out. Externalities refer to effects of 
company operations that do not enter the calculus of the profit and 
loss account. Mainly in the context of United States data, Mead finds 
no evidence of private monopoly power or of important externalities 
not already compensated for by regulation. Why, then, is the 
demand for more government control and ownership so insistent. 
Mead suggests the prime factor is the dramatic rise in energy prices 
since 1972. The author finds no justification for the theory that oil 
companies have conspired to increase prices: world inflation and the 
success of OPEC in elevating prices provide sufficient explanation. 
Mead then asks the important and oft-ignored question—is there 
evidence of net social gain from additional government control of 
the energy sector. There is a record of government control, and his 
examination of it provides little comfort for those desiring to extend 
government activity. The latter would only be appropriate when 
private enterprise is unable to perform the required functions. In 
short, private enterprise is imperfect, but wholescale replacement by 
government enterprise and regulation is worse in the long run. 71 
notes and references. 


48158 United States and Canadian energy policy. McKie, J.W. 
(Univ. of Texas, Austin). pp 243-244 of Oil in the Seventies: essays 
on energy policy. Watkins, C.; Walker, M. (eds.). Vancouver, BC; 
Fraser Institute (1977). 

Theoretical economic advantages from the operation of mar- 
kets under free trade are well known. However, in the case of 
energy resources such advantages are constrained by other objec- 
tives and concerns: national security; balancing trade between manu- 
factured and raw materials; sensitivity over foreign ownership and 
the like. Professor McKie’s essay concerns energy relations between 
the United States and Canada. He outlines the dramatic changes in 
energy-policy frameworks between the two countries that have 
taken place over a relatively short period of time, 1969 to 1976. In 
1969 it seemed that a continental energy policy could be developed 
to offer mutual security and economic benefits. The U.S. would 
provide ready access for any surplus Canadian petroleum; security 
guarantees would be negotiated to protect import-dependent Eastern 
Canada. Canadian frontier resources might be developed on a joint 
basis. In short, markets without barriers would allocate energy 
resources between the two countries; non-market factors such as 
security of supply would be handled by intergovernmental agree- 
ments. How different is the picture today. Continental harmony in 
energy does not exist. Trade restrictions abound. Cooperation in the 
development of new energy resources is minimal. Canadian econom- 
ic nationalism would preclude any substantial direct involvement by 
the U.S. in developing Canadian energy resources. A comprehensive 
mutual energy policy is unattainable. The author points to some 
remaining areas of beneficial cooperation, including: reciprocity in 
transportation; petroleum exchanges; emergency measures in the 
event of oil embargoes; and U.S. capital investment in energy 
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enterprises where mutual advantages can be negotiated. Under cur- 
rent circumstances the opportunities are limited, but should not be 
discarded. 35 notes and references. 


FOSSIL FUELS 
REFER ALSO TO CITATION(S) 48142 


48159 Future value of fossil primary energy carriers in our 
energy economy. Bischoff, G. (Koeln Univ. (Germany, F.R.). Geolo- 
gisches Inst.). pp 21-23 of Energy and environment. Essen, Ger- 
many, F.R.; Vulkan-Verl. (Jun 1977). (In German) 

A brief survey is presented of the possibilities of the primary 
energy carriers to meet the world’s rising energy demand. The 
author starts from the assumption that the annual growth in energy 
consumption will be around 4%, and that by the turn of the century 
the demand for fossil energy carriers will be twice as high. In 
meeting this demand, petroleum is only assigned a passing signifi- 
cance. However, for natural gas, too, the limits of its availablility are 
in view though in the distant future the USA and Western Europe 
will have the chance of supplying the natural gas network with coal 
gas. The extent of the reserves in black coal (and in brown coal) and 
the possibilities of coal gasification make this energy carrier the most 
important fossil energy carrier in the future. The main problems of 
future energy supply do not only concern the extent of the reserves, 
but above all their uneven distribution and conflicts resulting there- 
from. 


COAL 


REFER ALSO TO CITATION(S) 46184, 46209, 46233, 46370, 
46372, 46384, 46535, 46538, 46551, 47378 


48160 Prospects for coal: contribution to open discussions on 
nuclear energy organised by the Commission of the European Commu- 
nities, Brussels (29 Nov 1977). Grainger, L. London; IEA Coal 
Research (Dec 1977). 15p. 

Report outlines the prospects for coal based on the reserves 
position and production plans, the flexibility of use, and the technol- 
ogy of advanced coal conversion processes. 


48161 Coal in South Africa, Part 1. Quality of South African 
coal in relation to its uses and world energy resources. Falcon, R.M.S. 
(Univ of the Witwatersrand, Braamfontein, S Afr). Miner. Sci. Eng.; 
9: No. 4, 198-217(Oct 1977). 

South Africa, although lacking in petroleum reserves, pos- 
sesses some 2 per cent of the world reserves of coal, albeit of a 
relatively low grade. The quality of these coals varies considerably 
and an improvement in the classification and characterization of the 
different types is now of major importance. In order to achieve this, 
far deeper understanding of the basic components of coal and their 
behavior in technological processes is necessary, particularly as 
many of the parameters in coal analysis are based upon Northern 
Hemisphere coals and are not necessarily applicable to the Gond- 
wana type of coal found in South Africa. 80 refs. 


48162 Role of solid fuel in fuel-power system management and 
problems in coal improvement. Krapchin, I.P. (Inst. of Mineral Fuels, 
Moscow). Khim. Tverd. Topil.; No. 3, 4-10(1977). (In Russian). 
Problems connected with the constant growth in the demand 
for mineral raw materials and fuel-energy resources are examined. 
The prospective recovery of basic fuel types and the structure of the 
fuel-energy balance are presented. Considerable attention is given to 
problems in beneficiation of coal fuel. 6 tables, 5 references. 


PETROLEUM 


REFER ALSO TO CITATION(S) 46552, 46647, 46649, 46702, 
46703, 46713, 46714, 46715, 48070, 48157 


48163 Economic concepts of petroleum energy supply. Uhler, 
R.S. (Univ. of British Columbia, Vancouver). pp 3-42 of Oil in the 
Seventies: essays on energy policy. Watkins, C.; Walker, M. (eds.). 
Vancouver, BC; Fraser Institute (1977). 

The price sensitivity of energy supply is the main topic 
discussed. It is pointed out that it is necessary to treat petroleum 
supply in terms of different quantities available at different prices, 
rather than as a finite quantity irrespective of the cost conditions 
under which petroleum might be recoverable. But estimation of the 
magnitude of the price response is not easy to evaluate, especially in 
terms of new discoveries. Professor Uhler discusses several methods 
used by industry, associations, and government agencies to estimate 
future or new reserves. He finds all such methods lacking and 
cautions against their use without proper recognition of their limita- 
tions. An example of the way in which sanguine acceptance of such 
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methods can provide misleading information is the estimation of 
future Canadian production potential provided by the Canadian 
government to the United States Oil Import Task Force in 1970. 
Uhler then turns to the question of whether the rate and mode of 
exploration is optimal, measured by society's, rather than private, 
interests. He examines in particular three arguments that have been 
advanced as justification for government intervention: (1) whether 
risks in petroleum exploration deter private investment, while 
spreading risk by public participation would produce a more bold 
approach; (2) whether government participation would make infor- 
mation more accessible; and (3) whether a one “firm” operation 
would avoid duplication of effort. Uhler concludes that the case for 
— intervention on these grounds is not proven. 12 notes, 
12 refs. 


48164 Canadian oil and gas pricing. Watkins, G.C. (DataMetrics 
Ltd., Calgary, Alberta). pp 87-124 of Oil in the Seventies: essays on 
energy policy. Watkins, C.; Walker, M. (eds.). Vancouver, BC; 
Fraser Institute (1977). 

At the present time, Canadian domestic oil and gas prices are 
set by the Federal government at levels below world oil equiv- 
alence; oil imports are subsidized, exports are taxed. Mr. Watkins’ 
essay reviews the development of Canadian oil and gas pricing and 
discusses current policy issues, especially those typified by such 
price regulation. Evidence—albeit incomplete—that has been accu- 
mulated on the petroleum industry suggests it is sufficiently competi- 
tive to allow market prices to perform their function as an allocator 
of scarce resources, unless prevented by government intervention. 
Watkins finds that up until 1961, Canadian oil prices conformed to a 
pattern consistent with competitive price formation. Since then, the 
Canadian government has increasingly influenced prices, first indi- 
rectly, then directly. In the 1960's, producers (and consumers) were 
protected from “low” cost oil. In the 1970's, consumers (and produc- 
ers) are protected from “high” cost oil. On the question of current 
subsidization of crude oil (and natural gas) prices within 
Watkins argues that efficiency losses under such a policy should 
preclude its continuation. Non-market pricing systems such as the 
application of public utility pricing concepts to petroleum produc- 
tion and pricing systems, which distinguish between “new” oil and 
“old” oil, are found wanting. Continuing government involvement in 
regulating exports of oil and gas will be required, but pricing should 
revert from the government arena to the marketplace. 80 notes and 
references. 


48165 Nations, companies, and markets: international oil and 
multinational corporations. Erickson, E.W. (North Carolina State 
Univ., Raleigh); Winokur, H.S. Jr. pp 171-210 of Oil in the Seven- 
ties: essays on energy policy. Watkins, C.; Walker, M. (eds.). Van- 
couver, BC; Fraser Institute (1977). 

An understanding of the manner in which world crude oil 
prices are determined is crucial to the formulation of energy policy. 
This essay focuses on the relationship between the major oil compa- 
nies, the OPEC and world oil prices. The authors confront four 
alternative explanations of the world oil market: (1) the Cassandra 
theory: distortions preclude prediction; (2) that the world oil price is 
set collusively, (and clandestinely) by the major oil companies; (3) 
OPEC is a cartel for which the major companies “manage” world 
oil supplies; and (4) OPEC is an association with a dominant price 
leader, Saudi Arabia. Erickson and Winokur find the first two 
explanations lacking in perception. The third is rejected on two 
grounds: OPEC is not a cartel and the major oil companies’ role in 
crude oil supply is technical rather than managerial. The fourth 
explanation is the one that they believe accords best with known 
facts. They suggest Saudi Arabia will continue its dominant role for 
quite some time to come, that the world price of oil will be steady in 
nominal terms and that it may be indexed to compensate for infla- 
tion. These findings are especially important: the dramatic increases 
in world oil prices are not ephemeral. They are likely to be sustained 
and even increased. “High” cost oil is here to stay. Erickson and 
Winokur also examine the debate in the United States on breaking up 
large oil companies into smaller independent units. They conclude 
such policies are irrelevant to the energy problems with which we 
are confronted. 65 notes and references. 


48166 Financial position of the petroleum industry. Quirin, G.D.; 
Kalymon, B.A. (Univ. of Toronto). pp 213-240 of Oil in the Seven- 
ties: essays on energy policy. Watkins, C.; Walker, M. (eds.). Van- 
couver, BC; Fraser Institute (1977). 

Although oil and natural gas prices received by Canadian 
producers are not at world-equivalent levels, nevertheless they have 
more than doubled since 1973. Ostensibly, one would expect such a 
price rise would stimulate investment in petroleum exploration and 
production and encourage an inflow of capital into the industry. This 
essay shows this has not happened. No influx of capital into the 
Canadian petroleum and coal industry is indicated; the proportion of 
industry cash flow devoted to exploration and development fell from 
1972 to 1975. These trends reflect insufficient average returns on 
investment in relation to higher replacement costs, and increasing 
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government taxes. The authors suggest the major factor inhibiting 
industry profitability is the share of cash flows garnered by royalties. 
The key issue is the sufficiency of returns in the exploration and 
production sector. Determination of a required return on investment 
must recognize the relative riskiness of petroleum exploration. 
Quirin and Kalymon attempt to quantify this risk and find that, with 
the inclusion of a risk premium, the required after-tax return to 
producers is around 19 percent, which compares unfavorably with 
apparent available returns on new investment of about 14 percent. 
Yet Quirin and Kalymon estimate the industry would have to rely on 
capital markets if it were to pursue the objective of self-reliance 
recently suggested by the Canadian government. They conclude that 
a sufficiency of return on new investment requires a reduction in 
government royalty taxes, even if oil and gas prices escalate to 
world levels. 12 notes and references. 


NATURAL GAS 
REFER ALSO TO CITATION(S) 46715, 46755, 48094, 48164 


48167 (NP—23217) Outlook for gas conservation. Presentations 
at the thirty-sixth annual meeting of members and of the board of 
trustees of the Institute of Gas Technology held November 17, 1977, in 
Chicago, Illinois. (Institute of Gas Technology, Chicago, Ill. (USA)). 
1977. 40p. IIT Center, Chicago, IL 

The controversy of the resource conservation issue, defined 
by the moderator, Gene T. Kinney, as a wise and productive use of 
energy, is discussed. He notes that the meaning changes constantly, 
though, as technology and economics change. Five different per- 
spectives on conservation are presented. Robert B. Rosenberg, Vice 
President, Research and Development of the Gas Research Institute 
spoke on the technological point of view; David P. Reynolds, 
Chairman, Reynolds Metals Company, discussed the issue from the 
standpoint of what a major industry user is doing; Marvin S. 
Lieberman, former Chairman of the Illinois Commerce Commission, 
approached the subject from the state regulatory view; Harvey A. 
Proctor, Chairman, Southern California Gas Company, dealt with 
customer relations; and Orrin Hatch, U.S. Senator from Utah, spoke 
on the legislative viewpoint. 


48168 Position of natural gas in Libyan law. Al-Shawi, K. (Univ. 
of Qar Yunis, Benghazi, Libyan Jamahiriya). OAPEC News Bull.; 4: 
No. 5, 27-36(May 1978). 

The growing popularity and demand for natural gas present 
problems to Libya because Libyan law does not differentiate be- 
tween crude oil and gas. Specific applications of the law to natural 
gas include some regulations on production, use, and royalty. Profit- 
ability regulations require comparability with crude oil production 
and prior agreement of the Petroleum Commission. The procedure 
for calculating production cost and preparing budgets is outlined. 
The laws affecting cost accounting are summarized. 


48169 LNG policy needs refining. Energy (Stamford, Conn.); 3: 
No. 2, 4-6(Spr 1978). 

Based on a report to the Congress "The new National Lique- 
fied Natural Gas Import Policy requires further improvements”, by 
the Comptroller General of the United States. 

An overview of how national policy is developing to deal 
with liquefied natural gas reviews current projects and concludes 
that more definite goals and criteria are needed. There have been 
three separate import policies in the past two years: the Ford policy, 
which was considered too restrictive; the ERC policy, which was 
intended to coordinate LNG policy among separate agencies; and 
president Carter’s policy, which has opened up Algerian imports. 
The latest plan is criticized for not defining the future role of LNG 
or addressing the problem of U.S. dependency on imports. Other 
issues needing attention are contingency plans for supply interrup- 
tions, contractual changes, and supply curtailments of low-priority 
users. The present policy is also criticized for its misleading and 
inaccurate statements. (DCK) 


48170 Transporting natural gas from the Arctic: the alternative 
systems. Mead, W.J.; Rogers, G.W.; Smith, R.Z. Washington, DC; 
American Enterprise Institute for Public Policy Research (1977). 
117p. $3.25. 

The book analyzes the three major systems proposed to 
transport Prudhoe Bay natural gas from Alaska to markets in the 
Lower-48 states, namely: the Arctic Gas, the Alcan 48-inch, and the 
El Paso systems. In addition, a diversion of the Alcan proposal via 
Dawson in the Yukon Territory is discussed. Economic evaluations 
are emphasized, but environmental effects and the issue of Canadian 
sovereignty are also appraised. 


HYDROGEN AND SYNTHETIC FUELS 


REFER ALSO TO CITATION(S) 48294 
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ELECTRIC POWER 
REFER ALSO TO CITATION(S) 48191 


48171 (BNL—24260) Capacity expansion in electric generation 
with reference to the developing countries. Allentuck, J. (Brookhaven 
National Lab., Upton, N.Y. (USA)). 1978. Contract EY-76-C-02- 
0016. 34p. (CONF-780464—1). Dep. NTIS, PC A03/MF AOI. 

From Eastern Economic Association; Washington, DC, USA 
(27 Apr 1978). 

In less-developed countries (LDCs) the appropriate level of 
electric supply depends in a complex way on the state of develop- 
ment already achieved, specifics of the overall development plan, 
and availability and cost of alternative energy supplies. The same 
factors that determine the level of electric supply are also important 
in determining the optimal technology and degree of integration of 
power-generating equipment. In addition to these factors, selection 
of the appropriate supply technology depends on the quantity of 
electricity demanded, the cost of capital equipment and fuels, and 
the accounting rate of interest. This examination restricts electricity- 
capacity-expansion planning process to those cases in LDCs where 
integrated electricity supply is appropriate. In the context of emer- 
gence from underdevelopment, it is argued that electricity-capacity- 
expansion planning must be integrated with an economic develop- 
ment plan. Uncertainties other than those in electric demand are 
availability of capital, interest rate, rate of inflation, availability and 
cost of fuels, and reliability of equipment. The system planner must 
consider innovative production technologies that may reach the 
stage of practical application during the planning period. The capac- 
ity-expansion decision process is examined in the context of a con- 
ventional capacity-expansion model underscoring significant sources 
of uncertainty and their possible impacts along with those resulting 
from exercise of judgments in economic areas peculiar to underdeve- 
lopment. The role of electricity in the development plan as well as 
the choices open, once sectoral goals have been set, as to whether to 
use electricity or other energy forms. 


48172 (BNL—50798) Time-of-day pricing of electrical energy: 
does it promote the National interest. Berlad, A.L.; Salzano, F.J.; 
Hoppe, R.J.; Batey, J. (Brookhaven National Lab., Upton, N. Y. 
(USA)). Oct 1977. Contract EY-76-C-02-0016. 23p. Dep. NTIS, PC 
A02/MF AO1. 

Time-of-day pricing of electrical energy involves rate incen- 
tives designed to encourage a shift of user demand from a utility's 
peak periods to its off-peak periods. Low “off-peak” rates may also 
serve as an incentive that encourages large, new, inelastic and/or 
inefficient uses of electrical energy. In the Long Island, New York 
area, installation of air-to-air heat pumps for space heating and 
cooling may be stimulated by currently proposed time-of-day pricing 
structures. Possible consequences of a significant market penetration 
of the Long Island home-heating market by the air-to-air heat pump 
are considered. In this case, serious questions are raised regarding 
the ability of the time-of-day rate structure to achieve its espoused 
aims. This case may be typical of others throughout the country. 


48173 (EPRI-EA—704) Residential demand for electricity by 
time of day: an econometric approach. Final report. Hendricks, W.; 
Koenker, R.; Poirier, D.J. (Illinois Univ., Urbana (USA)). May 1978. 
110p. Dep. NTIS, PC A06/MF AO1. 

This report uses data from a time-of-day metering survey of 
residential electricity use and a FEA-sponsored peak-load-pricing 
field test conducted on randomly selected customers of the Con- 
necticut Light and Power Co. to analyze the level and shape of the 
residential demand cycle for electricity. This analysis is carried out 
in two steps. The demand cycles for individual customers are first 
parameterized by a periodic cubic spline. The resulting parameters 
are then analyzed cross-sectionally, using demographic characteris- 
tics of the customers. This analysis provides estimates of the impact 
of such characteristics as space heating, electric water heating, and 
stock of electrical appliances, on the level and shape of the demand 
a The impact of the peak-load pricing treatment is also ana- 
yzed 


48174 (HCP/B60792—02) Study of benefits of improved power- 
plant reliability and productivity. Phase 2 report. Analysis of two 
utility systems and regions. (General Electric Co., Washington, D.C. 
(USA)). Feb 1978. Contract EM-76-C-01-8713. 219p. Dep. NTIS, 
PC A10/MF AOl. 

The potential benefits of improved nuclear and coal power- 
plant productivity, based upon an analysis of two utility systems that 
have wide differences in generation fuel mix are studied. The simu- 
lated benefits are quantified using models of each of the utility 
systems, as well as models for two larger multi-state regions within 
which the utility systems operate. Participants in this second phase 
of the study are the Detroit Edison Company, the New England 
Power Pool, and the Northeast Utilities Company which is a 
member of the New England Power Pool. This phase of the study 
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evaluates the potential benefits of improving and the forced and 
planned outage rate of base-load coal and nuclear-generating units. 
The forced and planned outage rates were each postulated as being 
improved uniformly over an eight-year period, 1978 to 1985, by a 
total of 5 percentage points. Although the feasibility of these im- 
provements and the costs necessary to achieve them were not part of 
the scope of the study, the financial simulation did treat cost in terms 
of assumed benefit/cost ratios of 4 to 1 and 2 to 1. This was 
necessary in the financial analysis to ascertain how these costs would 
impact on the division of savings between the utility stockholders 
and the consumers. These assumed benefit/cost ratios have no 
analytic basis and it is possible that the ratios for improvements in 
some plants could even be unfavorable, resulting in increased costs 
to be divided between the utility stockholders and customers if the 
improvements were actually implemented. 


48175 (MTR—7447(Vol.1)) Benefit/cost analysis of accelerating 
R and D activities directed at near-term electric utility applications. 
Volume I. Methodology, analysis, and results. Park, W.; Gsellman, L.; 
Morris, J.; Carrigan, P.; Dosky, S.; Kahn, M.; Price, J. (Mitre Corp., 
McLean, Va. (USA). METREK Div.). May 1978. Contract EX-77- 
C-01-6002. 250p. Dep. NTIS, PC A1l1/MF AO1. 

This document contains the description, methodology, and 
results of a benefit/cost study on the impacts of accelerating the RD 
and D of nine program elements in electric energy at ERDA. These 
programs were selected for acceleration because they have potential 
for near-term (before 1985) benefits to the nation. The assessment 
shows that some restructuring of the accelerated program is advis- 
able. However, when the proposed acceleration is evaluated as a 
single package, the present value of the projected benefit of the 
acceleration of the RD and D is 10 times greater than the present 
value of the government expenditures required to achieve the accel- 
eration. 


48176 (MTR—7447(Vol.2)) Benefit/cost analysis of accelerating 
R and D activities directed at near-term electric utility applications. 
Volume II. Program description. Park, W.; Clemons, L.; Smith, G.; 
Wheelock, W. (Mitre Corp., McLean, Va. (USA). METREK Div.). 
May 1978. Contract EX-77-C-01-6002. 119p. Dep. NTIS, PC A06/ 
MF AOl. 

Based upon the recommendations of the ERDA Utility Sys- 
tems Task Force, ERDA requested an increase in the FY 78 funding 
to accelerate the research efforts for several conservation program 
areas. This report describes both the current and accelerated re- 
search programs for the program areas affected and presents the 
results of a benefit/cost analysis performed to determine the value of 
accelerating the affected research programs. The program areas 
addressed are: improved combustion turbines; energy storage; load 
management; municipal solid-waste combustion; waste-heat utiliza- 
tion; power-plant controllability; advanced transmission; advanced 
distribution; and bulk power system control. 


48177 (ORNL/Sub—77/13509/3) Survey of utility load manage- 
ment and energy-conservation projects. Part 2. Final report. (Energy 
Utilization Systems, Inc., Pittsburgh, Pa. (USA)). Apr 1978. Con- 
tract W-7405-ENG-26. 116p. Dep. NTIS, PC A06/MF AO1. 

This report is an account of the most-innovative energy- 
conservation programs that are being instituted or planned by the 
electric utility industry. Summaries of forty-four projects are includ- 
ed, presenting the objectives, descriptions, and operational details of 
each project. The objective of the report is to provide a type of 
information exchange so that these ideas may be used in whole or in 
part by other utilities in their service areas. 


48178 Load management: strategy for conservation. Uhler, R.G. 
(Electric Power Research Inst., Palo Alto, CA). Public Power; 36: 
No. 3, 29-31(1978). 

Load management is shown to be a rational way for electric 
utilities to balance growing consumer demand against the higher 
rates for increased capacity and at the same time to encourage 
energy conservation. An economist, the author is concerned with 
promoting resource conservation and social welfare. This balance is 
achieved with prices which reflect resource costs and lead to the 
best use of resources. Utilities with a load-management pro can 
offer rate strategies that allow customers to select trade-offs appro- 
priate to their needs, although political and group pressures to 
maintain special price advantages may make it hard to alter electric 
rate structures enough to bring about resource allocation. A load- 
management program merits careful analysis, however, and utility 
managers are urged to move toward a recognition of marginal costs 
when setting time-of-day or interruptible rates. 


48179 Production targets in the GDR from 1976 to 1980. Krause, 
H. Energietechnik; 27: No. 8, 302-311(Aug 1977). (In German). 

Key production targets set for the brown coal and electricity 
sectors in the GDR for the period up to 1980 include the production 
of 258 million tons of solid fuels and 47 million tons of briquettes, to 
be achieved by optimum utilization of existing top production capa- 
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cities to release open-cast mining equipment as well as by the 
reconstruction of obsolete briquetting plants and the more-intensive 
utilization of saliniferous coal. Electric power supplies are to be 
maintained by extending the network of power stations and high-to- 
low voltage outdoor grid capacities, including the construction of 
more power stations by 1980. In gas and coke production, more- 
intensive use is to be made of existing plants, the capacity of 
underground storage units is to be increased and more attention is to 
be paid to the chemical utilization of residual gases. In the sphere of 
scientific and technical development, coal and pressure gasification 
figures are to be kept at present levels and further development work 
is to be undertaken on coal and pressure gasification at the combined 
Schwarze Pumpe works, where coke production is to reach 1350 kg 
per annum by 1980. By this time an additional 415,000 newly built 
flats are to be given long-distance heating secured on a solid-fuel 
basis and with the increased utilization of the thermal power link, the 
application of the module principle to combined heating and power 
stations of specific constructional type and those of optimum unit 
size; and the extension of interlinking heating grid systems for cities. 


48180 Cost of electricity: cheap power vs. a clean environment. 
Thompson, R.G.; Calloway, J.A.; Nawalanic, L.A. Houston, TX; 
Gulf Publishing Company (1977). 116p. $9.95. 

The skyrocketing cost of electricity is of great concern to 
residential and industrial consumers. The public wants to know why 
these costs are increasing so rapidly, if this inflationary trend will 
continue, and what can be done to moderate these spiralling costs. 
With the scarcity of domestic petroleum, natural gas, and low-sulfur 
coal becoming ever more acute, using these scarce resources to 
satisfy one need means they will not be available to satisfy another. 
In terms of using these fuels to generate electricity, tradeoffs must be 
made among the goals of a clean environment, independence from 
foreign energy, and an affordable cost of living. This study clearly 
shows the real costs and tradeoffs resulting from decisions to either 
control waste discharges to the water and the air or to force electric 
utilities to burn cheaper, dirty coal instead of clean natural gas and 
oil products. This book also analyzes the real costs of variations in 
electricity use, low-sulfur coal prices, and capital availabilities. This 
economic framework synthesizes the relevant technical information 
into a computer-based model of the industry to identify key decision 
variables and to measure the resource, environmental, and economic 
consequences of changes in these variables. This is significant since 
previously historical data were used to show economic conse- 


quences of major government policy decisions in these areas; yet 
past trends have no bearing on the future in a period of such a 
drastic change, when so many variables are involved. Results of the 
study show how restrictive waste discharge standards, the resultant 
decrease in availability of clean fuels, and a scarcity of capital for 
utility investment affect the structure of the electric power industry 
and the end costs to consumers. 
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48181 (APAE—2483-7(Vol.1)) Business venture-analysis case 
study relating to the manufacture of gas turbines for the generation of 
utility electric power. Volume I. Executive summary and conclusions. 
Final report. Davison, W.R. (United Technologies Research Center, 
East Hartford, Conn. (USA)). 5 May 1978. Contract EX-77-C-01- 
2483. 15p. (R—78-952907-7(Vol.1)). Dep. NTIS, PC A04/MF AO1. 

This volume summarizes the contract program and gives the 
conclusions. For detailed analysis of the program, see APAE--2483- 
7(Vol. 2), Private Sector and Public Sector Venture Studies, and 
APAE--2483-7(Vol. 3), Appendices. 


48182 (APAE—2483-7(Vol.2)) Business venture-analysis case 
study relating to the manufacture of gas turbines for the generation of 
utility electric power. Volume II. Private sector and public sector 
venture studies. Final report. Davison, W.R. (United Technologies 
Research Center, East Hartford, Conn. (USA)). 5 May 1978. Con- 
tract EX-77-C-01-2483. 101p. (R—78-952907-7(Vol.2)). Dep. NTIS, 
PC A06/MF AO1. 

Increasing national attention is being directed toward the 
search for clean, efficient, and reliable energy-conversion systems, 
capable of using abundant indigenous fuels such as coal, for genera- 
tion of utility electric power. A prime candidate in this area is the 
combined gas and steam (COGAS) system employing a high-tem- 
perature gas turbine with a steam-turbine bottoming cycle, fed by a 
coal gasifier. This program demonstrates the use of a logical and 
consistent venture-analysis methodology which could also be applied 
to investigate other high-technology, energy-conversion systems that 
have yet to reach a state of commercialization but which are of 
significant interest to the U.S. Government. The venture analysis 
was performed by using a computer to model the development, 
production, sales, and in-service development phases of programs 
necessary to introduce new gas turbines in COGAS systems. The 
simulations were produced in terms of estimated cash flows, rates of 
returns, and risks which a manufacturer would experience. Similar 
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simulations were used to estimate public-sector benefits resulting 
from the lower cost of power and improved environment gained 
from the use of COGAS systems rather than conventional systems. 
The study shows that substantial social benefits could be realized and 
private investment would be made by the gas-turbine manufacturers 
if an infusion of external funds were made during key portions of the 
gas-turbine development program. It is shown that there is substan- 
tial precedent for such public assistance to make possible economic 
and environmental benefits that otherwise would not be possible. 42 
references. 


48183 (APAE—2483-7(Vol.3)) Business venture-analysis case 
study relating to the manufacture of gas turbines for the generation of 
utility electric power. Volume III. Appendices. Final report. Davison, 
W.R. (United Technologies Research Center, East Hartford, Conn. 
(USA)). 5 May 1978. Contract EX-77-C-01-2483. 66p. (R—78- 
952907-7(Vol.3)). Dep. NTIS, PC A04/MF AO1. 

This volume consists of seven appendices related to develop- 
ment of the combined gas and steam system (COGAS). The appendi- 
ces are entitled: Venture Analysis Methodology; Gas Turbine Manu- 
facturing Cost Computer Program; Diffusion Analysis; Multicompe- 
titor Market Share Analysis; Theoretical Bases of Public Sector 
Venture Analysis Methods; Estimation of Benefits--Theoretical 
Benefits; Evaluating the Costs and Benefits of COGAS Technology. 
31 references. (MCW) 


48184 (HCP/B60792—01) Study of benefits of improved power- 
plant reliability and productivity. Phase 1 report. Factors considered 
in planning generation. (General Electric Co., Washington, D.C. 
(USA)). Feb 1978. Contract EM-76-C-01-8713. 250p. Dep. NTIS, 
PC Al11/MF AO. 

In March, 1975, a Federal Interagency Task Group published 
a report entitled, “A Report on Improving the Productivity of 
Electric Power Plants’. One of the recommendations of the report 
was that an appropriate agency should analyze and report on the 
benefits of improved power plant reliability. This two-phase contract 
is an outgrowth of that recommendation. The first phase describes 
the current state-of-the-art utility generation planning, noting what 
factors are currently considered and the role played by power plant 
productivity, what methodologies are used by planners, and how the 
planning results from these methodologies are implemented. In this 
context, a preliminary determination is made of how increased 
power oe productivity might help to achieve national energy 
goals of reducing consumption of oil and natural gas, mitigating 
rising electricity costs to the consumer, and reducing the amount of 
new electric-generating capacity required and the capital investment 
associated with it. Ten utilities provided input to this first-phase 
report. The second phase of the contract, to be reported on in the 
fourth quarter of 1977, was to conduct an in-depth study of the 
benefits of improved nuclear and coal power plant productivity, 
based upon an analysis of two utility systems that have wide differ- 
ences in generation fuel mix. 


48185 Power generation alternatives. Alpert, S.B. (Electric 
Power Research Inst., Palo Alto, CA). Trans. Am. Nucl. Soc.; 28: 
1(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 47211, 48083, 48089, 48121, 
48122, 48123, 48126, 48127, 48128, 48144, 48198, 48245 


48186 (BNL—24268) Energy-use modeling of the iron and steel 
industry. Pilati, D.A.; Rosen, R. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1978. Contract EY-76-C-02-0016. Sp. Dep. NTIS, 
MF/AOl1. 

Portions of document are illegible. 

A dynamic process optimization model is presented for the 
iron and steel industry. Energy-use projections are made for a 
variety of future energy prices. Energy intensities (Btu/ton) are 
predicted to decrease by as much as 36% by the turn of the century. 
For modeling purposes, the iron and steel industry is split into two 
subindustries. The first is the large vertically integrated steel mills 
concentrated in the Midwest and Northeast. The second is the more 
geographically dispersed smaller mini-mills that rely primarily on 
regional scrap steel input to their electric arc furnaces. The model 
explicitly accounts for the two subindustries and allows them to 
compete for producing the required final demands. 


48187 (CONF-760165—) Proceedings of the workshop on urban 
freight consolidation. (Department of Transportation, Washington, 
D.C. (USA); Federal Energy Administration, Washington, D.C. 
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(USA); Tennessee Univ., Knoxville (USA)). Jun 1978. 178p. Dep. 
NTIS, PC A09/MF AOl1. 

From Urban freight consolidation workshop; Knoxville, TN, 
USA (13 Jan 1976). 

The Urban Freight Consolidation Workshop discusses the 
desirability and practicality of establishing programs to consolidate 
the pickup and delivery of small shipments in highly concentrated 
urban areas. After presentation of an overview paper, Institutional 
Issues in Urban Freight Consolidation, by Ernest R. Cadotte and 
Robert A. Robicheaux, the following papers were given: Consolida- 
tion and Distribution--The Broad Picture, John T. Norris; Transpor- 
tation Facilitation Center Concept, Irwin Blatner; The Regulatory 
Issues of Small-Shipment Consolidation, A. Daniel O'Neal; 
Chicago’s Perspective of Urban-Freight Consolidation, Charles W. 
Lustig; Freight Consolidation in New York City, Samuel D. Kahan; 
Baltimore’s Perspective of Urban-Freight Consolidation, Siegbert 
Schacknies; Small-Shipper Perspective, Richard A. Whitty; The 
Perspective of a "Big Shipper,” William K. Smith; A Receiver's 
Viewpoint of Consolidation, William P. McDaniel; For-Hire Motor- 
Carrier Perspective of Urban-Freight Consolidation, John L. Reith; 
Private-Carrier Perspective of Urban-Freight Consolidation, H. E. 
Manker; Union Perspective, M. R. Nensel; Urban-Freight Distribu- 
tion Myopia, Carl S. Rappaport; Freight-Service Expectations, Per- 
formance, and Tradeoffs in Urban Areas: A Survey, Robert A. 
Robicheaux and Ernest R. Cadotte; and Freight Consolidation--Can 
It Be Successfully Implemented, James F. Robeson. (MCW) 


48188 (COO—2791-4) Energy use for bulding construction: sup- 
plement. Final report, February 1, 1977—October 31, 1977. Hannon, 
B.M.; Stein, R.G.; Segal, B.Z.; Deibert, P.F.; Buckley, M.; Nathan, 
D. (Illinois Univ., Urbana (USA). Center for Advanced Computa- 
tion; Stein (Richard G.) and Associates, Architects, New York 
(USA)). Oct 1977. Contract EY-76-S-02-2791. 120p. Dep. NTIS, PC 
A06/MF AO1. 

This supplement amplifies the information contained in the 
basic report, Energy Use for Building Construction (December, 
1976). With the addition of the information on energy per unit of 
component in major areas not covered by the original report, broad 
audits of energy embodied in buildings can now be made. Major 
areas added are metal doors and windows, plastics, plumbing fix- 
tures, plumbing fittings, heating equipment, electrical equipment, 
copper pipe and wire, aluminum pipe and wire, and asphalt. An 
examination of energy distribution in typical 1-family residential 
construction shows that a greater percentage of the total energy 
required is in the general construction (as opposed to plumbing, 
heating, ventilating, and electrical) than in the dollar percentage 
divisions. The largest single category of energy use in new building 
construction is direct energy (the energy brought to and expended 
on the job site). It is almost totally in the form of refined petroleum, 
which represents almost 15 percent of all energy required to build 
buildings. Of this, 59 percent is in asphalt, 14 percent in gasoline, 23 
percent in diesel fuel, and the balance in fuel oil and liquid petro- 
leum. In broad categories, building construction is more labor- 
intensive per dollar than non-building construction, and alterations 
and additions are more labor-intensive per dollar than new building. 
This is in reverse order from energy intensivity in these categories. 
These relationships do not apply consistently in examining detailed 
examples. In two specific comparisons of assemblies meeting equal 
performance standards, the more energy-intensive were also the 
more labor-intensive. 


48189 (NP—23226) Energy in transport. Volume 2. Policies. 
Report No. 27. (Beca, Carter, Hollings and Ferner Ltd., Auckland 
(New Zealand)). Nov 1977. 159p. Dep. NTIS (US Sales Only), PC 
A08/MF AO1. 

The study identifies and evaluates realistic and practical trans- 
port policy changes in New Zealand related to fuel saving. Covered 
briefly in a background chapter are: transport fuel users; fuel conser- 
vation in rail, sea, and air transport; social aspects of saving fuel; 
policy definition and summary of results; and cost-effectiveness of 
short-term conservation policies. Then the report addresses in detail 
road-transport policies that might save fuel since, in New Zealand, 
89 percent of domestic fuel consumption is for road transport; 3 
percent for rail, 3 percent for sea; and 5 percent for air transport. 
The road-transport policies are divided into five groups, with each 
successive group involving measures with greater restraints on per- 
sonal mobility and lifestyle. Group I merely involves increased 
vehicle efficiency; Group II transfers to a different vehicle type or 
mode of travel; Group III increases vehicle loading; Group IV 
suppresses trip making, such as by substitution of personal travel 
with remote forms of communication; and Group V changes to 
urban and regional land use and transport structure to reduce 
transport volumes. 


48190 (TID—28470) Making the most of energy in real estate. 

final report. Isakson, H.R.; Kushner, D.D. (Georgia Univ., 
Athens (USA)). 14 Apr 1978. Contract EC-77-A-01-8696. 70p. Dep. 
NTIS, PC A04/MF AOI. 
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"Making the Most of Energy in Real Estate” is a carefully 
designed curriculum written and tested by the authors. The purpose 
of this curriculum is to encourage and assist real-estate professionals 
to incorporate relevant energy facts and information into their daily 
business routines. By providing real-estate professionals with the 
information and appropriate decision-making tools for evaluating 
energy-conserving investments, the curriculum encourages free en- 
terprise to efficiently allocate scarce energy resources. The wide- 
spread use of this text and related materials can achieve significant 
reductions in residential and commercial energy consumption in the 
United States. 


48191 (UCRL—52451) California energy flow in 1976. Borg, 
I.Y. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 20 Apr 1978. Contract W-7405-ENG-48. 1lp. Dep. NTIS, PC 
A02/MF AO1. 

A diagram is presented of energy flow in California in 1976 
and is compared with a similar analysis of energy flow in 1974. The 
comparison indicates that California's consumption of natural gas has 
decreased by about 10 percent, oil imports have increased by 25 
percent, and total oil consumption has increased 13 percent. Because 
of the drought, hydroelectric power production has fallen 37 per- 
cent, and power imports have risen 65 percent. Residential/commer- 
cial and transportation end uses have risen, while industrial use has 
decreased 10 percent as a result of the 1975-76 recession, which was 
associated with a 9-11 percent unemployment rate in California. 


48192 Use of energy in European agriculture. Plantier, R. (Joint 
ECE/FAO Agriculture Div., Geneva). Sci. Public Policy; 5: No. 2, 
110-122(Apr 1978). 

The energy requirements of modern agriculture in Europe, 
which will continue to increase as mechanization and the use of 
chemical fertilizers and pesticides spreads southward, may require 
more effective production systems to maintain profitability. This 
could involve eliminating government subsidies of energy costs, 
changes in how energy is used, and the use of agriculture as an 
energy source. High-yield agriculture has become integrated with 
the general economy and dependent on mechanical and thermal 
energy. Reliable data is needed on the amount of direct and indirect 
energy consumed in order to evaluate the effects of alternative 
inputs. The need to raise world food production means that agricul- 
tural information and innovations must be based on increasing output 
relative to energy input. Government loans and subsidies have 
helped European farmers adapt equipment and structures to use less 
energy. Regional cooperation in new farming techniques, such as 
hothouse farming, and a return to self-sufficient farming are areas for 
public policy support. 8 references. 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 47301, 48141 


48193 Electric power from inexhaustible fuels. Leon, H.I. (TRW 
Energy Systems Group, McLean, VA). Trans. Am. Nucl. Soc.; 28: 1- 
2(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48194 (TID—28202) Need for and deployment of inexhaustible 
energy resource technologies. Report of Technology Study Panel inex- 
haustible energy resources study. (Energy Research and Develo 
ment Administration, Washington, D.C. (USA)). Sep 1977. 470p. 
Dep. NTIS, PC A20/MF AO1. 

Portions of document are illegible. 

The Inexhaustible Energy Resources Study (IERS) was initi- 
ated in April 1977. As part of the study, ERDA through the IERS 
Executive Committee, chartered five panels consisting of representa- 
tives of government, industry and the academic community. The 
panels were chartered in economics, environment, socio-politics, 
technology and data and analysis. The information generated by the 
first four panels was to be synthesized by the fifth panel, the Data 
and Analysis Panel for the IERS Executive Committee. Results of 
the Technology Study Panel's efforts are synthesized in this report. 
The eleven sections are entitled: executive summary; introduction; 
energy demand and exhaustible supply projections; exhaustible 
energy sources; inexhaustible energy resource technologies; impact 
of energy market place; engineering solution; results and recommen- 
dations; IERS Technology Study Panel Commentary; Technology 


Study Panel fact sheets; and, energy production cost data and 
equations. 
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REFER ALSO TO CITATION(S) 47030, 47031, 47032, 47033, 
47034, 47035, 47036, 47037, 47038, 47084, 47096, 47097, 47103, 
47122, 47128, 47129, 47133, 47135, 47185, 47194, 47197, 47199, 
47207, 47209, 47220 


48195 (CONF-770331—, pp I.4-I.17) ERDA’s OTEC program. 
Gronich, S. (Energy Research and Development Administration, 
Washington, DC). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The main focus of ERDA’s OTEC program is to identify 
technologies necessary to achieve economic viability. OTEC tech- 
nologies do not require energy storage and they offer a base-load 
option. In addition to OTEC, the Oceans Systems Branch includes 
wave energy and salinity gradients. Studies that have been formulat- 
ed or proposed include marketability, systems analysis, regional 
market assessment, market penetrability, and a law-of-the sea and 
policy analysis. Activities in the environmental and thermal resource 
assessment areas are briefly cited. Brief data are also supplied for 
ocean engineering, biofouling and corrosion, and plant costs. Person- 
nel engaged in the programs are announced. (MCW) 


48196 (CONF-770331—, pp I.18-1.21) Congressional view of 
OTEC., Boggs, L. (Congress, Washington, DC). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The members of Congress and the Executive Branch of the 
USA are aware of six facets of solar energy technology that could 
help shoulder the future demand for energy. These include: solar- 
heated buildings, biomass fuels from organic crops, steam power 
from solar thermal machines, electricity from solar cells, power from 
sun-driven winds, and energy generated by ocean temperature differ- 
ences. ERDA estimates they can supply up to 7% of the power 
needs by the year 2000 and as much as 25% by the year 2020. Ocean 
areas suitable for commercial OTEC development and operation 
include areas off the coast of Louisiana, Texas, Florida, Hawaii, The 
Virgin Islands, and Puerto Rico. Technological breakthroughs are 
not required, but the critical issue in the development of OTEC is 
production of durable, low-cost, and efficient heat exchangers. At- 
tention must be paid to the impact of the OTEC system on the 
ocean, as well as the effects that corrosion, scaling, and slime have 
on the equipment. The national budget for OTEC in 1977 was $7 
(MCW) but the proposed budget in 1978 is calling for $17 million. 


48197 (CONF-770331—, pp 1.22-1.23) OTEC and the Louisiana 
shipbuilding industry. Hartzman, E. (Avondale Shipyards, Inc., New 
Orleans). Jul 1977. 

From 4. ocean thermal energy conversion conference; New 
Orleans, LA, USA (22 Mar 1977). 

In Proceedings of the fourth annual conference on ocean 
thermal energy conversion. 

The author describes the availability of an existing shipbuild- 
ing industry and the necessary personnel to construct the facilities 
necessary for OTEC machinery. He further reviews the experiences 
of the Avondale Shipyards with constructing offshore drilling rigs, 
handling ammonia, constructing LNG tankers, and attacking new 
operations. (MCW) 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 47266 


OTHER 
REFER ALSO TO CITATION(S) 47132, 47211, 47298 


48198 (CONF-770152—, pp 82-84) Energy crisis and the forest- 
ry industry. Wampler, W.C. (U.S. Congress, Washington, DC). 1977. 

From Practical application of solar energy to wood process- 
ing workshop; Blacksburg, VA, USA (6 Jan 1977). 

In Practical application of solar energy to wood processing. 

First, an overview of the national energy picture is given. It is 
pointed out that, by the year 2000, 130 to 150 quads will be needed. 
Estimates of the energy to be supplied by a variety of sources are 
discussed. Second, some thoughts on the future of the wood-process- 
ing industry and on the importance of wood are given. It is suggest- 
ed that improved forestry and harvesting practices, and additional 
steps such as the use of solar energy, can result in a net energy self- 
sufficiency for the wood industry. 
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48199 (NP—23242) Energy for the villages of Africa: recommen- 
dations for African governments and outside donors. Howe, J.W. 
(Overseas Development Council, Washington, D.C. (USA)). 25 Feb 
1977. 145p. TIC. 

The subject of village source energy for the villages and 
farms of Sub-Saharan Africa is examined, and a course of action for 
African policymakers and outside donors is recommended. Village 
source energy includes those forms of primary energy found in the 
villages and farms (sun, wind, flowing water, animal and crop waste, 
and wood). The first question for Africans to resolve is whether 
village source energy is a feasible approach—or whether rural 
Africans must wait the decades that will elapse before a power grid 
brings them reliable centrally generated electricity. This paper out- 
lines a course of action for developing the information needed for 
Africans to make two decisions: (1) whether village-source energy 
warrants use on a wide scale and, if so, (2) what system to use to 
match energy hardware with village needs and to install it in villages 
together with a support system that will maintain it, provide repairs 
and spare parts, and generally keep it operating. The course of action 
consists of three parts. 1. African governments, perhaps working 
with outside donors, should conduct certain research called ‘'soft- 
ware.” 2. Create or strengthen energy-related institutions. 3. In the 
field of hardware research, three things are called for: (a) industrial- 
ized countries’ domestic energy and research programs should 
devote more attention to small-scale renewable energy; (b) aid 
programs should strengthen their help to African research on hard- 
ware both to apply and adapt energy technologies developed else- 
where and to develop indigenous technologies; and (c) aid programs 
should provide more help to African institutions to design and build 
cheap, reliable tools, implements and appliances that can be used by 
hand or powered by village source energy to perform village tasks. 
(MCW) 


48200 Renewable resources for industrial materials. Washington, 
DC; National Academy of Sciences (1976). 283p. 

This report analyzes the production, processing, commodity 
flows, and uses of the various renewable natural resources, but 
particular attention is given to wood since, in volume and value 
terms, this is the largest single renewable natural resource; attention 
is also given to such plant fibers as cotton and to the by-products of 
food-production processes. Biological, technological, and scientific 
aspects of the production, processing, and use aspects of renewable 
natural resources are emphasized. This is done within the framework 
of the society and economy as these are likely to exist in the U.S. 
during the next few decades; alternative assumptions on both social 
and economic relationships are presented. Accurate, detailed calcu- 
lations of the economic feasibility of many of the biological poten- 
tials of the renewable natural resources are impossible; there are 
simply too many unknowns at this date. Wherever possible, judg- 
ments about economic feasibility are expressed. Until new processes 
or new uses of some materials are tried on a commercial scale, an 
accurate assessment of economic feasibility is impossible. The basic 
resource underlying the production of renewables is land. Ideally 
projections of renewable materials supply would be based on a 
detailed and accurate census of the area of land available for materi- 
als production, the current inventory of materials, and the produc- 
tive capacity of the land. In making this study, the many goods and 
services other than wood from the forests in the U.S. were also 
considered. Forests are used as a place for recreation, as a home for 
wildlife, as wilderness areas, as a source of water and as watersheds; 
their management may affect the output of either water or wildlife. 
(MCW) 


ENERGY CONVERSION 


MHD GENERATORS 
REFER ALSO TO CITATION(S) 47338, 48476 


DESIGN AND DEVELOPMENT 


48201 (FE—2215-8) Critical contributions in MHD power gen- 
eration. Annual report, June 1, 1976—May 31, 1977. Louis, J.F. 
(Massachusetts Inst. of Tech., Cambridge (USA). Energy Lab.). Jun 
1977. Contract EX-76-C-01-2215. 338p. Dep. NTIS, PC A15/MF 
AOl. 

The tasks reported on include (1) electrode materials evalua- 
tion; (3) electrode module development; (4) coal combustion studies; 
(5) critical phenomena in MHD generators; (6) studies in a disk 
generator; (7) MHD component modeling; (8) MHD generator 
modeling; and (11) U-25 electrode development program. The elec- 
trode insulator module development has Seonend on the determina- 
tion of interdiffusion, electrical conductivity, electron emission, and 
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phase chemistry in the FeAlzO,—FeOs system and on the effects of 
Fe contamination on AlOs and MgAlsO,. Engineering data for 
reactions and eutectics between potential electrodes and insulators 
have been determined, and a new graded electrode, SrZrO;— 
LaFeOs, has been invented. Extensive tests of electrode modules 
have been carried out in the MHD Simulation Facility. Reduction 
formulae for the effective, or macroscopic, Ohm's law have been 
derived for several types of anisotropic inhomogeneities using both 
the small perturbation and self-consistency methods. The previously- 
developed model for interelectrode breakdown is being used for a 
series of calculations at constructing maps of safe and unsafe operat- 
ing regions. One-dimensional and two-dimensional models of linear 
generators operating with slag layers have been developed. Model- 
ing of the seed recovery system has been achieved and simplifica- 
tions of the process are being studied. A new task associated with the 
development of an electrode for the U-25 generator has shown that a 
“capped” electrode consisting of zirconia-ceria on a base of lanth- 
anum ferrite or iron-aluminum spinel seems to be the most likely 
ceramic electrode to succeed. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 48201 


48202 (TID—27958) Superconducting magnetohydrodynamics 
magnet development program. Phase I: quarterly technical progress 
report No. 1. Interim report, May 1—July 31, 1976 . Williams, J.E.C. 
(Massachusetts Inst. of Tech., Cambridge (USA). Francis Bitter 
National Magnet Lab.). Oct 1976. Contract EX-76-C-01-2295-003. 
47p. Dep. NTIS, PC A03/MF AO1. 

The national program for the development of open cycle 
MHD power generation funded and controlled by MHD Division of 
the Energy Research and Development Administration calls for the 
construction of base-load systems by the early 1990's. A critical 
component of these systems will be the superconducting magnets 
which, for base-load power generation, will produce about 6T field 
and weigh about 2,500 tons. The objectives of the present program 
are the creation of an engineering data-base on which such large 
magnets can be designed, the confirmation of such relevant theoreti- 
cal and empirical design information as has already been derived and 
the promotion of practical industrial experience in all areas of MHD 
magnet construction. Progress is reported on the following sub-tasks: 


(1) reference design study reviews, (2) composite conductor stability 
studies, (3) stress analysis of base-load structures, and (4) the conduc- 
tor test facility. (WHK) 


48203 Design of superconducting magnets for full scale MHD 
generators. Hatch, A.M.; Zar, J.; Becker, F.E. (Avco-Everett Re- 
search Lab., Everett, Mass. (USA)). Cryogenics; 18: No. 2, 67-72(Feb 
1978). 

This paper describes the results of conceptual design studies 
and preliminary design work carried out relative to full-scale super- 
conducting magnets for base-load size magnetohydrodynamic 
(MHD) generators. Conceptual layouts and design data were pre- 
pared for 6 T magnets of alternate configurations (circular-saddle 
coil and rectangular-saddle coil) and for 5 T and 7 T variations. The 
major characteristics of the various designs are summarized and 
compared. Problem areas revealed during the design effort are 
identified and specific recommendations for future investigations and 
R and D effort in-support of large MHD magnet technology are 
made. 


48204 Experimental study on nozzles of MHD-generators with 
deformation of a supersonic flow. Efremov, N.M.; Tikhonov, B.A.; 
Khalkevich, V.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). Teplo- 
fiz. Vys. Temp.; 15: No. 1, 164-167(1977). (In Russian). 

The results of experimental investigations of nozzles, whose 
cross-section in the supersonic part deforms from a round shape at 
the critical cross-section to a rectangular one at the nozzle end face 
is presented. The static pressure distributions on the wall, at the 
angle, and on the axis of the nozzle are given. The values of the 
coefficients of flow nonuniformity with respect to the Mach number 
and the losses of total pressure for the nozzle types considered are 
determined. 


DUCT ENGINEERING AND FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 48201 


48205 (ANL/MHD—78-1) Slag transport models for vertical 
and horizontal surfaces. Chow, L.S.H.; Johnson, T.R. (Argonne 
National Lab., Ill. (USA)). Jan 1978. Contract W-31-109-ENG-38. 
60p. Dep. NTIS, PC A04/MF AO1. 

In a coal-fired MHD system, all downstream component 
surfaces that are exposed to combustion gases will be covered by a 
solid, liquid, or solid-liquid film of slag, seed, or a mixture of the 
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two, the specific nature of the film depending on the physical 
properties of the slag and seed and on local conditions. An analysis 
was made of a partly-liquid slag film flowing on a cooled vertical or 
horizontal wall of a large duct, through which passed slag-laden 
combustion gases. The model is applicable to the high-temperature 
steam generators in the downstream system of an MHD power plant 
and was used in calculations for a radiant-boiler concept similar to 
that in the 1000-MWe Gilbert-STD Baseline Plant study and also for 
units large enough for 230 and 8 Ib/s (104.3 and 3.5 kg/s) of 
combustion gas. The qualitative trends of the results are similar for 
both vertical and horizontal surfaces. The results show the effects of 
the slag film, slag properties, and gas emissivity on the heat flux to 
the steam tubes. The slag film does not reduce the rate of heat 
transfer in proportion to its surface temperature, because most of the 
heat is radiated from the gas and particles suspended in it to the slag 
surface. 


48206 (CONF-780307—7) Effect of wall temperature on channel 
performance with and without slag. Doss, E.; El Derini, Z. (Argonne 
National Lab., Ill. (USA)). 1978. Contract W-31-109-ENG-38. 8p. 
Dep. NTIS, PC A02/MF AO1. 

From 17. symposium on engineering aspects of MHD; Stan- 
ford, CA, USA (27 Mar 1978). 

Wall temperature plays an important role in determining the 
channel characteristics of MHD generators with and without the 
presence of slag. In the case of walls without slag coating, the 
surface temperature affects the voltage drop in the channel boundary 
layers and the heat flux to the walls. It determines also the mecha- 
nism by which the current is transported to the electrodes; that is, 
whether it is in the arc mode or the diffuse current mode. In the case 
of channel operating with slag layers on the wall, the wall surface 
temperature will influence the rate of slag nucleation condensation 
on the walls. That in effect, with the other characteristics of slag 
flow variables, will determine the slag thickness and the slag-plasma 
interface temperature. The interface temperature will affect the heat 
flux and the voltage drops through the boundary layer as in the case 
of a clean surface. MHD flow models are discussed for channels 
with and without slag. 


48207 (SAND—78-0111C) Flow predictions for MHD channels 
with an approximation for three-dimensional effects. Blottner, F.G. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. Contract EY-76- 
C-04-0789. 21p. (CONF-780711—3). Dep. NTIS, PC A02/MF AO1. 

From 11. AIAA fluid and plasma dynamics conference; Seat- 
tle, WA, USA (10 Jul 1978). 

A finite-difference procedure has been formulated for predict- 
ing the flow properties across channels. A quasi-two-dimensional 
approach has been developed which allows the three-dimensional 
channel effects to be taken into account. Comparison of the numeri- 
cal solutions with experimental results show that this approach is a 
reasonable approximation for MHD flow conditions if there is not 
significant merging of the wall boundary layers. The resulting code 
provides a technique to obtain the flow details in the symmetry plane 
of the channel and requires only a small amount of computer time. 


48208 Plasma flow computation method for MHD conversion 
channels, Cserveny, I. (Res and Des Inst for Thermoenerg Equip, 
Rom). Rev. Roum. Sci. Tech., Ser. Electrotech. Energ.; 22: No. 3, 439- 
454(Jul-Sep 1977). 

The presented plasma flow computation method for MHD 
conversion channels is adapted for digital computers and uses finite 
differences. It permits to take into account the real dependence of 
the plasma properties (R;$kappa$;$sigma$$sub 
0$;$lambda$;$mu$;$beta$) from its flow state (T;p;M). A generalized 
form of the Vulis equation is established and the possibility of 
smooth passage through the flow crisis is investigated. Conditions 
are formulated to avoid shock wave formation, through appropriate 
operation of the conversion channel, for any plasma properties. 


48209 Cathode spots on metal electrodes in conditions of MHD 
channel. Beilis, I.1.; Zalkind, V.I.; Tikhotskii, A.S. (AN SSSR, 
Moscow. Inst. Vysokikh Temperatur). Teplofiz. Vys. Temp.; 15: No. 
1, 158-163(Jan-Feb 1977). (In Russian). 

Cathode arc discharge processes under conditions of MHDG 
are considered; their specific is deposition of a layer of additive on 
the surface of the metal electrode. A theoretical description of the 
indicated type of discharge is given, according to which the spot 
glows due to evaporation of the previously deposited additive film, 
and the temperature of the spot is determined by the thermal 
conductivity of the metal cathode. For a copper cathode, the radius 
and temperature of the spots are calculated in relation to the average 
temperature of the electrode surface due to its heating by the flow of 
a hot gas. The calculation results are in good agreement with the 
experimental data. 





4776 ENERGY RESEARCH ABSTRACTS 


FUEL CELLS 


48210 (CONF-771172—(Absts.)) Workshop on fuel cells in 
and industrial applications. Program and abstracts. (Dyna 
trend, Inc., Arlington, Va. (USA)). 1977. Contract EC-77-C-03- 1385. 
Tip. Dep. NTIS, P PC A04/MF AO1. 
From Fuel cell workshop; Sarasota, FL, USA (14 Nov 1977). 
Abstracts of 13 papers presented on fuel cell technology, 
research programs, and applications are included. (WHK) 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 46239 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 46239, 48038 


APPLICATIONS 
REFER ALSO TO CITATION(S) 47338 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 48045, 48046, 48047, 48048, 48117 


48211 Rationalization of electrical energy consumption. Dorosz, 
J.; Krochmalski, R.; Wach, M. Energetyka; 32: No. 1, 28-31(Jan 
1978). (In Polish). 

Principal ways of ensuring rational electrical energy con- 
sumption are discussed. Rational consumption of electrical power by 
industrial, commercial, and residential consumers is considered. 


BUILDINGS 


REFER ALSO TO CITATION(S) 48052, 48065, 48119, 48131, 
48139, 48172, 48188, 48191, 48267 


48212 (ANL/CES/TE—77-5) Unitary and room air-condition- 
ers. Christian, J.E. (Oak Ridge National Lab., Tenn. (USA)). Sep 
1977. Contract W-31-109-ENG-38. 48p. Dep. NTIS, PC A03/MF 
AOl. 

The scope of this technology evaluation on room and unitary 
air conditioners covers the initial investment and performance char- 
acteristics needed for estimating the operating cost of air condition- 
ers installed in an ICES community. Cooling capacities of commer- 
cially available room air conditioners range from 4000 Btu/h to 
36,000 Btu/h; unitary air conditioners cover a range from 6000 Btu/ 
h to 135,000 Btu/h. The information presented is in a form useful to 
both the computer programmer in the construction of a computer 
simulation of the packaged air-conditioner’s performance and to the 
design engineer, interested in selecting a suitably sized and designed 
packaged air conditioner. 


48213 (LBL—6849) Automated controlled-flow air infiltration 
measurement system. Condon, P.E.; Grimsrud, D.T.; Sherman, 
M.H.; Kammerud, R.C. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). 13 Mar 1978. Contract W-7405-ENG-48. 24p. 
(CONF-780344—1). Dep. NTIS, PC A02/MF AO. 

From Symposium on air infiltration and air change rate 
measurements; Washington, DC, USA (13 Mar 1978). 

An automated, controlled-flow air infiltration measurement 
system is described. This system measures total air flow, a volume 
per unit time, due to infiltration in a test space. Data analysis is 
discussed and the mixing problem is analyzed. Different modes of 
operating the system are considered: concentration decay, continu- 
ous flow in a single chamber; and continuous flow in a multichamber 
enclosure. Problems associated with the use of nitrous oxide as a 
tracer gas are described. 


48214 (SAN—1230-4) Training program for energy conservation 
in new building construction. Volume III. Energy conservation tech- 
nology for plan examiners and code administrators. Energy Conserva- 
tion Technology Series 200. (National Conference of States on Build- 
ing Codes and Standards, Inc. (USA)). Dec 1977. Contract EY-76-C- 
03-1230. 304p. Dep. NTIS, PC A14/MF AO1. 

Under the sponsorship of the United States Department of 
Energy, a Model Code for Energy Conservation in New Building 
Construction has been developed by those national organizations 
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primarily concerned with the development and promulgation of 
model codes. The technical provisions are based on ASHRAE 
Standard 90-75 and are intended for use by state and local officials. 
The subject of regulation of new building construction to assure 
energy conservation is recognized as one in which code officials 
have not had previous exposure. It was also determined that applica- 
tion of the model code would be made at varying levels by officials 
with both a specific requirement for knowledge and a differing 
degree of prior training in the state-of-the-art. Therefore, a training 
program and instructional materials were developed for code offi- 
cials to assist them in the implementation and enforcement of energy 
efficient standards and codes. The training program for Energy 
Conservation Tehnology for Plan Examiners and Code Administra- 
tors (ECT Series 200) is presented. 


48215 (SGAE—2487) Calculation of thermal neutron spectra in 
a Wigner-Seitz-cell by means of a combination of Selengut’s method of 
overlapping spectra and multicollision theory. Part 2: The computer 
program THERMAL - description and applications. Kamelander, G.; 
Putz, F. (Oesterreichische Studiengesellschaft fuer Atomenergie 
G.m.b.H., Vienna). Sep 1975. 47p. (In German). (RT—93/75). INIS. 

SELENGUT’s spectral synthesis method was generalized to 
multicollision theory. This idea was used as basis for the develop- 
ment of a fast running thermalization code. The theory of the code is 
presented in Part 1 of the report. The second Part gives a description 
of a Computer-Code basing on this theory. 


48216 Heating system for building. Moog, G.W.; Cooper, K.R. 
(to Canada Square Management Ltd.). US Patent 4,071 ,077. 31 Jan 
1978. Filed date 30 Aug 1976. 12p. 

A combined heating and cooling system for a building is 
described. The system includes a heating circuit and a cooling 
circuit. The circuits are coupled to heat energy storage reservoirs. 
Each reservoir defines an elongate flow path along which water can 
flow in the form of a column. Using heat from the heating circuit, 
one or more of the reservoirs can be charged with hot water which 
is stored in the reservoir(s). The stored hot water is subsequently 
used to boost the temperature in the heating circuit. Similarly, water 
cooled by the cooling circuit can be stored in other reservoir(s) for 
subsequent use in boosting the cooling action of the cooling circuit. 
A heating system or a cooling system may also be provided. 


48217 “example year” for the calculation of energy demand in 
buildings. Holmes, M.J.; Hitchin, E.R. (Br Gas Corp, Heat Div, 
Engl). Build. Serv. Eng.; 45: No. 10, 186-189(Jan 1978). 

Weather data from environmental engineering and energy 
consumption in buildings are presented and the proposals are made 
for a problem analysis and for comparison between various methods 
for predicting building and system behavior, and between individual 
design cases. 


48218 Efficient use of gas for heating buildings. Energy Dig. 
(London) ; 6: No. 6, 4-8(Dec 1977). 

Half the national consumption of primary energy is used in 
building services, and over half of this is used domestically. Concern 
about the use of energy has called for a reappraisal of the selection, 
design and operation of heating systems. The optimum performance 
and minimum running costs will only be achieved if four key factors 
are all taken into account both individually and together: (1) boiler 
design and operation over the full load range; (2) system design and 
control; (3) building design, interaction and response with the system 
and environment; and (4) occupational requirements, mode of oper- 
ation and economic restraints. For hot water in summer, efficiencies 
can equally vary with the choice of boiler, controls and insulation. It 
is possible to achieve efficiencies in the region of 50% for (summer) 
hot water if the correct measures are adopted. This then has to be 
combined with heating efficiencies in the region of 80% for the 
remainder of the season in order to assess the annual operating 
efficiency of the heating and hot water system. Energy conservation 
gains from improved building insulation are also indicated. 


48219 District-heating supply as seen from the point of view of 
energy saving. results of the bmft study “technologies for energy 
saving.”. Gerken, A. (Fichtner, Beratende Ing, Stuttgart, Ger). Fern- 
waerme Int.; 6: No. 6, 283-288(Dec 1977). (In German). 

District-heating supply from heat and power stations is cer- 
tainly one of the most important technologies for energy saving. 
Within the framework of the BMFT study “Technologies for energy 
saving” an investigation was made into the extent to which energy 
saving in the field of district-heating supply had become of impor- 
tance in the past, and what possibilities existed for further develop- 
ment in the future of rational energy application in district-heating 
technology. The investigation was confined to the field of domestic 
use and small consumers. To meet the requirements in this area for 
space heating and provision of hot water, the consumption in 1973 
was 2.7*10° GJ (net energy). The contribution of district heating was 
then about 4.4%. 
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48220 High-efficiency fluorescent lamp type Ikhb80. Basaleva, 
A.V.; Blinnikova, G.A.; Kirsanova, A.P.; Paramonova, N.F.; Ro- 
dionov, P.M. (All-Union Inst of Manuf of Light Sources, USSR). 
Svetotekhnika; No. 10, 9-10(Oct 1977). (In Russian). 

Principal characteristics are presented for a new high-efficien- 
cy lamp type LKhB80 together with the comparison data relating to 
the parameters of the various batches of the recently developed 
halophosphate powder LG-6. 


48221 Problem of increasing overall brightness of tungsten fila- 
ment lamps with a concentrated filament. Alekseev, G.A.; Vugman, 
S.M.; Tsar’kova, V.I. (All-Union Inst of Manuf of Light Sources, 
USSR). Svetotekhnika; No. 10, 12-13(Oct 1977). (In Russian). 

Consideration is given to the effect of the temperature of 
tungsten filament lamp luminous element, its design variations and 
sizes on the overall brightness. A means is described intended for 
improving the overall brightness at the same acceptable burning 
hours of small-sized halogen filament lamps. 


RESIDENTIAL BUILDINGS 
REFER ALSO TO CITATION(S) 47201, 48130, 48132, 48173 


48222 (HCP/M1227—02) Evaluation of the economics and effi- 
ciencies of heat pump and gas space conditioning systems using 
coal as a primary source of fuel. (Booz, Allen and Hamilton, Inc., 
Washington, D.C. (USA)). May 1978. Contract EY-76-C-03-1227- 
015. 90p. Dep. NTIS, PC AO5/MF AO1. 

The economics and energy efficiencies of residential heat 
pump space conditioning systems which use coal-derived substitute 
natural gas (SNG) are compared. Three space conditioning systems 
were considered, i.e., a gas heat pump fueled by SNG; an SNG- 
fueled gas furnace coupled to electric central air conditioning, e.g., 
the conventional system; and an electric heat pump. The electric 
power in the latter two systems is produced in coal-fueled power 
plants. The methodology developed to evaluate the systems is de- 
scribed. Application of the methodology to each space conditioning 
system for any location is illustrated. The sensitivity of the end 
results to variations in key parameters is indicated. The results show 
that climatic conditions significantly affect the cost effectiveness and 
efficiency of each space conditioning system. In warmer climates the 
electric heat pump is the most efficient, but the conventional system 
is most cost effective. In climates with 50% heating and 50% cooling 
the electric heat pump is more efficient than the other two systems 
but is more expensive to install and operate. In colder climates the 
gas heat pump is most efficient and cost effective. The cost of coal 
and of power generation and transmission can significantly change 
the relative cost-effectiveness of each system. (LCL) 


48223 (LBL—6840) TWOZONE users manual. Gadgil, A.J.; 
Gibson, G.; Rosenfeld, A.H. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Mar 1978. Contract W-7405-ENG-48. 
124p. Dep. NTIS, PC A06/MF AO1. 

TWOZONE is a computer program written in the summer of 
1975 to analyze the heating and cooling loads of single family 
residences for the purpose of investigating the effect on energy 
consumption of various changes in building design, construction and 
management. The program evaluates the annual energy demand 
taking into account: various amounts, types and location of glass 
areas in a house; different wall and roof constructions; various 
amounts and locations of insulation; scheduled thermostat settings; 
and other changes in the building envelope. The model differentiates 
between the thermal behavior of the north and south zones of a 
house (hence the name TWOZONE). This manual describes the 
most recent version of TWOZONE which includes many new 
features (e.g., ventilation strategies, evaporative cooler, improved 
air-conditioner algorithm, ability to read Cal-ERDA weather tapes, 
user-specified tilting of the roof, an economics subroutine etc.). 


48224 (NMEI—76-101B) Analysis of the effects of cycling on 
energy use of installed air-to-air heat pumps in Albuquerque, New 
Mexico. Wildin, M.W.; Fong, A.; Wilson, C.; Nakos, J. (New 
Mexico Univ., Albuquerque (USA). New Mexico Energy Inst.). Jan 
1978. 33p. (CONF-780429—2). New Mexico Energy Inst., Albu- 
querque. 

From 3. conference on heat pump technology; Stillwater, 
OK, USA (10 Apr 1978). 

An analysis of the effects of on-off cycling on seasonal energy 
use is presented and also oe of electrical energy use and tempera- 
ture data for some days of interest are given. The companion report, 
NMEI-76-101C, emphasizes the variety of factors that influence 
energy use of installed heat pumps and presents detailed results 
obtained for all users. 


48225 (NMEI—76-101C) Energy use of heat pumps installed in 
Albuquerque residences. Wildin, M.W.; Fong, A.; Nakos, J.; Nakos, 
J.; Wilson, C. (New Mexico Univ., Albuquerque (USA). New 


ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 4777 


Mexico Energy Inst.). Jan 1978. 41p. (CONF-780109—8). New 
Mexico Energy Inst., Albuquerque. 

From Technology for energy conservation; Albuquerque, 
NM, USA (23 Jan 1978). 

The variety of factors that influence energy use of installed 
heat pumps is presented and detailed results obtained for all users are 
given. The companion report, NMEI Report No. 76-101B, UNM 
Report No. ME-90, emphasizes the method of analysis of the effects 
of on-off cycling on seasonal energy use and also presents plots of 
electrical energy use and temperature data for some days of interest. 


48226 (PB—257102) Air leakage measurements in a mobile 
home. Final report. Hunt, C.M.; Treado, S.J.; Peavy, B.A. (National 
Bureau of Standards, Washington, D.C. (USA). Center for Building 
Technology). Jul 1976. 27p. (NBSIR—76-1063). Dep. NTIS, PC 
A03/MF AOl1. 

Air leakage measurements were made in a mobile home using 
sulfur hexafluoride (SF¢) as a tracer gas. The home was located in an 
environmental chamber where it was possible to measure and con- 
trol the temperature outside the home. The effect on infiltration rate 
of a number of variables was determined. These included inside- 
outside temperature difference, simulated wind, installation of storm 
windows, opening of doors, and operation of the furnace fan. Ex- 
periments were also performed in which a fan was sealed to an 
opening in the house and inside-outside pressure difference measured 
as the fan blew air into or out of the structure at measured rates. 


48227 (TID—28506) Comparison of the assumptions, methodolo- 
gies, and conclusions of three residential space conditioning system 
studies. (Booz, Allen and Hamilton, Inc., Bethesda, Md. (USA)). 
May 1978. Contract EY-76-C-03-1227-008. 35p. Dep. NTIS, PC 
A03/MF AO1. 

The results, assumptions, and methodologies of three studies 
are compared which analyzed the relative costs and energy efficien- 
cies of producing residential space conditioning energy, via electric 
or gas systems, using coal as the primary fuel source. Each of the 
studies had differing conclusions regarding the relative advantages 
of gas and electric systems. The reasons for these differences are 
explained. Additionally, the important factors that should be includ- 
ed in any study of alternative space conditioning systems in order to 
ensure that valid and accurate conclusions can be made concerning 
the relative advantages of one system versus another are outlined. 


48228 High efficiency natural convection heating and cooling 
system for home dwellings. Tomkins, L.L. (to Xenco, Inc.). US 
Patent 4,076,074. 28 Feb 1978. Filed date 27 May 1976. 6p. 

A residential dwelling of the type having thermally insulated 
outer walls and a thermally insulated roof supported by an underly- 
ing floor and forming therebetween an essentially closed enclosure is 
provided with a tubular vertical stack extending from the floor to 
the building structure ceiling which spans across the building be- 
neath the roof and separates the attic from the lower occupant 
rooms. Floor ducts open to the bottom of the stack from the 
individual rooms and further air ducts within the ceiling open to the 
top of the stack by way of the attic. A selectively energizable air 
heating coil is mounted within the stack at its lower end and a 
selectively energizable air cooling coil is mounted within the stack at 
its upper end with natural convection effecting air flow through the 
stack in a given direction depending upon relative energization of 
the heating or cooling coil. 


48229 Hydronic heating and cooling system. Padden, W.R. US 
Patent 4,071,078. 31 Jan 1978. Filed date 3 Nov 1976. 10p. 

The hydronic heating and cooling system includes a packaged 
or integrated outdoor combination heat and cool unit for both 
residential and commercial installations comprising control valves 
for directing water or liquid through alternately an evaporator for 
cooling the liquid during the cooling mode of the system or a heater 
for heating the liquid during the heating mode of the system. With 
such a construction the liquid passes through the heater in both the 
heating and cooling modes of the system; however, the heater is 
energized only in the heating mode. 


48230 Expedient outlays for heat insulation of buildings and for 
determination of heat consumption by apartments in district heated 
multi-family buildings. Dommann, D. (Hamburgische Electricitaets- 
Werke, Ger). Fernwaerme Int; 6: No. 6, 263-272(Dec 1977). (In 
German). 

Heat insulation and heat measurement require additional out- 
lays which are expedient from the economic point of view if they 
can be justified by decreased heating costs. The article shows the 
limits within which these outlays are economically justifiable. 


48231 Eieat pumps: use for heating residential (Com 
Consult de l’Util de l’Energ, Fr). Ann. Mines; 183: No. 11, 7-73(Nov 
1977). (In French). 

The heat pumps, whose principle has been known for a long 
time, make it possible to use the heat available at a low thermal level 
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by increasing its temperature. Specifically, these pumps can make a 
major contribution in the heating of residential buildings. The article 
deals with a study conducted within the French Advisory Commit- 
tee on Energy Utilization, and designed to evaluate the market 
potential of heat pumps over the next few years. The study chiefly 
centered on the use of heat pumps in residential heating, and the 
potential savings these pumps could provide in primary energy. 


48232 Uses of heat pumps in the residential, third-party and 
industrial sectors. Dubois, J.; Bouchenot, H. (Electr de Fr). Ann. 
Mines; 183: No. 11, 75-100(Nov 1977). (In French). 

The article begins by reviewing the principle on which heat 
pumps are based and their manufacturing technology, and then 
describes, with the help of examples, the principal technical solutions 
applied to the heating systems of residential and third-party sectors. 

e latter includes offices, hotels, swimming pools, movie theaters, 
etc. Finally, industrial applications of heat pumps are convered, 
particularly those involving drying operations in which heat pumps 
provide substantial savings: wood drying, plaster-tile drying. 


48233 Efficiency of hot water heating systems in apartment build- 
ings compared with electric space heating. Roessler, M. (Steirische 
Wasserkraft und Elektr, Graz, Austria). Oesterr. Z. Elektrizitaets- 
wirtsch.; 30: No. 10, 421-446(Oct 1977). (In German). 

The article presents detailed data on the input of heating 
energy in multiapartment buildings. Seventy buildings with a total of 
1484 apartments are subjected to exact investigations. Heating effi- 
ciency of different sources of energy, namely direct heating, gas, fuel 
oil, and electricity are determined. It is found that neither from the 
point of view of primary energy consumption, nor from the point of 
view of the effects of the particular heating system on human 
environment, is electric heating inferior to other kinds of space 
heating. 


OFFICE BUILDINGS 
REFER ALSO TO CITATION(S) 48232 


SCHOOL, MUNICIPAL AND OTHER PUBLIC BUILDINGS 
REFER ALSO TO CITATION(S) 48232 


TRANSPORTATION 


REFER ALSO TO CITATION(S) 48054, 48055, 48127, 48128, 
48131, 48189, 48191 


48234 (CTS—75-17) Transport in intercity markets: an overview 
of the physical distribution system. Roberts, P.O. (Massachusetts Inst. 
of Tech., Cambridge (USA). Center for Transportation Studies). Oct 
1975. 33p. Dep. NTIS, PC A03/MF AO1. 

One view of the transportation system of the nation is that it 
consists of a large number of individual city-pair markets. The 
markets are different sizes, are located different distances from each 
other, and are served by a variety of transportation services. By 
summing the transportation activities found in each of these city-pair 
markets, the overall transportation system of the nation can be 
described. This approach ignores the complexity of the transport 
network and alternate paths through it on purpose. A major reason 
for focusing on city-pair markets rather than on the multi-modal 
network which makes up the overall system is that individual 
markets, with their hinterlands are easier to understand and to work 
with. Obviously, identifying those links which function as the con- 
necting tissue, and disentangling them from the larger network poses 
problems but it is relatively straight forward. The result is an 
abstract representation of the city-pair markets connected by single 
links of the various modes. This approach does not completely 
ignore the complexity of travel over the networks. It merely focuses 
attention in the first instance on those attributes of travel between 
the cities which are important to the carriers which offer service in 
the market and to those shippers and receivers who seek it. 


48235 (CTS—76-8) Representing industry and population struc- 
ture for estimating freight flows. Chiang, Y.S.; Roberts, P.O. (Massa- 
chusetts Inst. of Tech., Cambridge (USA). Center for Transportation 
Studies). Aug 1976. Contract EM-75-C-01-8400. 29p. Dep. NTIS, 
PC A03/MF AOl1. 

This paper presents and demonstrates a method for represent- 
ing the urban industrial structure and predicting the annual usage 
rate of commodities by industry and by firm size. It also describes a 


scheme for grouping industries in sectors and treating the interin- 
dustry linkages between these sectors logically. Predictions are made 
in such a way that they will be consistent between commodities and 
between industries. Computations are simple and feasible using data 
that exist for any area in the U.S. The —- should be a 


powerful tool in attacking the problems of urban and regional 
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structure, industry interaction, and various other areas as well as 
serving as a basic input to freight-demand forecasting. 


48236 (CTS—76-18) User manual for freight transportation anal- 
ysis software. Terziev, M.N.; Wilson, L.B. (Massachusetts Inst. of 
Tech., Cambridge (USA). Center for Transportation Studies). Dec 
1976. Contract EM-75-C-01-8400. 47p. Dep. NTIS, PC A03/MF 
AOl. 

Under sponsorship of the Federal Energy Administration, 
The Center for Transportation Studies at M.I.T. developed and 
tested a methodology for analysis of the impacts of various govern- 
ment and carrier policies on the demand for freight transportation. 
The purpose of this document is to familiarize the reader with the 
computer programs included in this methodology. The purpose of 
the computer software developed for this project is threefold. First, 
programs are used to calculate the cost of each of the transport 
alternatives available for the purchase of a given commodity by a 
receiver in a given industrial sector. Furthermore, these programs 
identify the least-cost alternative, and thus provide a forecasting 
capability at the disaggregate level. Given a description of the 
population of receivers in the destination city, a second group of 
programs applies the costing and forecasting programs to each 
receiver in a sample drawn from the population. The disaggregate 
forecasts are summed to produce an aggregate forecast of modal 
tonnages for the given origin/destination city-pair. Finally, a third 
group of programs computes fuel consumed in transportation from 
the aggregate modal tonnages. These three groups of programs were 
placed under the control of a master routine which coordinates the 
input and output of data. 


RAILWAY 
REFER ALSO TO CITATION(S) 48056, 48247 


48237 (FEA/D—76/224) Potential for transit as an energy 
saving option. (Federal Energy Administration, Washington, D.C. 
(USA). Office of Energy Conservation and Environment). Mar 1976. 
107p. Dep. NTIS, PC A06/MF AO1. 

This study was instigated in response to the growing national 
concern over the rapidly expanding rate of energy use in the face of 
possible fuel shortages. It is primarily concerned with the potential 
impacts and energy efficiencies of short-term policies designed to 
induce auto drivers to shift to public transit. The energy efficiencies 
of various urban passenger transportation modes are analyzed, in- 
cluding automobile, bus, rapid rail, commuter rail, and Dial-a-Ride 
transit. Policies to induce mode shifts to public transit are structured 
into alternative scenarios for evaluation. Possible urbanized area 
transportation energy savings as well as reductions in vehicle miles 
of travel are estimated first for individual representative cities and 
then expanded to a national level. Representative cost evaluations of 
policy actions are included as well. Finally, note is made of project- 
ed secondary or indirect impacts of policy design and implementa- 
tion. Four scenarios were constructed for evaluation. Scenario I 
consists of modest transit enhancements, Scenario II major transit 
enhancements, Scenario III the same major transit enhancements 
combined with auto disincentives, and Scenario IV automobile disin- 
centives alone. The analytical procedures used to estimate the travel 
mode shifts and energy savings that could be achieved with alterna- 
tive strategies were applied in the context of actual urban conditions. 
As it was clearly impractical to prepare separate analyses for all 
urbanized areas, one representative city was chosen from each of 
four groupings. Collectively, these four groups covered all urban- 
ized areas in the country. The groupings were made on the basis of 
transit utilization for journey-to-work purposes and the presence or 
lack of an extensive rail system. Four representative cities chosen for 
this study were Albuquerque, San Diego, Chicago, and Baltimore. 


48238 Some problems of the theory of electrodynamic suspension 
of high-speed surface transport (hsst) vehicles. Treshchev, I.I.; Ko- 
chetkov, V.M.; Yudakov, Yu.V. Izv. Vyssh. Uchebn. Zaved., Elektro- 
mekh.; No. 8, 871-874(Aug 1977). (In Russian). 

A method of calculation of the levitation characteristics of a 
HSST vehicle for superconducting magnets of an arbitrary shape is 
presented. Results of calculation of the lifting and breaking forces 
for current loops of rectangular and elliptical shape with different 
elongation of the figures are presented. Levitation characteristics of 
multiloop systems including the lifting and breaking force for a 
system of two coils with centers along and across the line of motion, 
with different current directions in the coil, are investigated. Data on 
levitation characteristics are given for a matrix consisting of a great 
number of loops. The entire study is carried out on the basis of a 
strict solution of Maxwell's equations. 


48239 Superconducting solenoids for suspension of high-speed 
means of surface transportation. Omel’yanenko, V.I.; Bocharov, V.L.; 
Dolgosheev, E.A.; Usichenko, Yu.G. Izv. Vyssh. Uchebn. Zaved., 
Elektromekh.; No. 8, 875-878(Aug 1977). (In Russian). 
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A critical review of the existing designs is given. Lines of 
research on the development of a transport solenoid in the USSR are 
discussed. It is proposed to select, for the time being, a coil 1 m long 
and 0.3 m wide with the magnetizing force of up to 0.3 MA as the 
laboratory model of the solenoid. 


48240 Analysis of magnetic support systems of electric traction 
arrangements for high speed surface transport and selection of lines of 
further research. Shapovalenko, A.G.; Gavilyuk, V.A.; Zukin, P.P. 
Izv. Vyssh. Uchebn. Zaved., Elektromekh.; No. 8, 879-881(Aug 1977). 
(In Russian). 

Parameters of 15 types of magnetic supports are presented. 
Supports acting on the attraction of a dc electromagnet towards a 
ferromagnetic strip and on the repulsion forces, using superconduct- 
ing loops, are recommended as promising for high-speed surface 
transport. The block diagram of a dc electromagnetic suspension 
system is analyzed. Systems of traction electric drives with linear 
asynchronous motors for high speed surface transport are consid- 
ered. 


48241 Repulsion-type magnetic levitation systems for high speed 
transport (survey of foreign investigations). Vasil’ev, S.V.; Kim, K.L; 
Matin, V.I.; Mikirtichev, A.A. Izv. Vyssh. Uchebn. Zaved., Elektro- 
mekh.; No. 8, 882-888(Aug 1977). (In Russian). 

A survey of the main material published in non-Soviet press 
with regard to the repulsion-type magnetic levitation systems de- 
signed for high-speed surface transport is presented. Brief character- 
istics of the properties of the levitation systems is given and a 
classification of the suspension and guidance arrangements with 
superconducting coils is presented. The paper makes it possible to 
get an idea about the level of the research in this field outside the 
USSR. The problems of further investigations into the repulsion- 
type levitation systems and the dynamic properties of such vehicles 
are formulated. 


48242 Effect of track unevenness on electrodynamic suspension 
dynamics. Nagorskii, V.D.; Devyatova, N.O. Izv. Vyssh. Uchebn. 
Zaved., Elektromekh.; No. 8, 889-891(Aug 1977). (In Russian). 
Conditions of comfort assurance in a magnetic suspension 
system for high-speed transport vehicles with a single electromagnet 
are investigated. The case is considered when the system is subjected 
to the effect of periodic track unevenness due to the sagging of the 
trestle between supports and random geometric track unevenness. 


48243 Selection of the magnetic material and optimization of 
magnetic systems for the track and magnetically suspended vehicle. 
Frishman, E.M. Izv. Vyssh. Uchebn. Zaved., Elektromekh.; No. 8, 892- 
894(Aug 977). (In Russian). 

It is noted that barium ferrite magnets are promising as 
material for magnetic suspension. The possibilities of using samar- 
ium-cobalt magnets are briefly considered. The dimensions of perma- 
nent magnets with rectangular cross-sections, ensuring minimal con- 
sumption of magnetic materials for the set values of the vehicle 
weight and of the working gap are determined. An evaluation of the 
cost of 1 km of magnets for a track designed for high-speed surface 
transport vehicles is carried out. 


48244 Possible variants of frequency and voltage converters to 
supply power for linear motors aboard magnetically suspended vehi- 
cles. Rotanov, N.A.; Antyukhin, V.M.; Nazarov, O.S.; Suslova, K.N. 
Izv. Vyssh. Uchebn. Zaved., Elektromekh.; No. 8, 895-900(Aug 1977). 
(In Russian). 

The coefficient of increase of supply voltage depending on 
the control method is calculated for different variants of frequency 
and voltage converters. Calculations of mass and size indices of 
converters for the principal block diagrams of the supply system are 
carried out and recommendations on the choice of structure depend- 
ing on the supply network type are given. 


LAND AND ROADWAY 


REFER ALSO TO CITATION(S) 48052, 48056, 48069, 48120, 
48121, 48129, 48187, 48237 


48245 (CONF-770448—7) Research in integrated urban traffic 
management. Preprint 2884. Wolman, W. (American Society of Civil 
Engineers, New York). 1977. 13p. American Society of Civil Engi- 
neers, New York $1.00. 

From American Society of Civil Engineers spring conven- 
tion; Dallas, TX, USA (25 Apr 1977). 

The focus of the Federal Highway Administration's (FHWA) 
traffic research activities in urban traffic management is a direct 
outgrowth of one of the great benefits to mankind, namely the 
automobile, and the associated problems it has brought to urban 
areas. Most of these problems can be grouped under the headings of 
congestion, safety, environmental and energy considerations. This 
research represents an approach to the solution by means of the 
integration of various urban traffic management techniques into a 
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system, specifically an approach to produce an urban traffic-manage- 
ment process consisting of tools needed by local authorities for 
planning, design, deployment, and assessment of traffic-management 
strategies and the technological advancement needed for implement- 
ing such strategies. 


48246 Dial-a-ride with customer-operated dispatching. Elmberg, 
C.M. (Greater Stockholm Transport). Transportation; 7: No. 1, 35- 
43(Mar 1978). 

Demand-responsive bus operation generally requires some 
type of manual dispatching. If the volume of traffic is low and few 
vehicles are in service, the cost of dispatching relative to the total 
operating costs will be substantial. Consequently, many operators 
hesitate to introduce a dial-a-ride system. In a joint project between 
Gothenburg Transport Authority (GS) and Volvo, the latter de- 
signed a device to be fitted to the general telephone system whereby 
a telephone dial can be used to transmit coded information over the 
public telephone network to a central recorder. In a dial-a-ride 
service, this device can be used as a “robot” dispatcher. During a 
period of 11 weeks in 1976 this device was tested in practical 
operation in the northeastern part of Gothenburg, the second largest 
city of Sweden. During the same period a prototype Volvo vehicle 
for low-volume demand was also tested in this dial-a-ride service. 
During this experiment it appeared that customers easily adjusted to 
the new procedure of getting their bus. These promising results have 
led GS to continue the development of this system for large-scale 
operation. 


48247 Toward criteria in the development of urban transportation 
systems. Sagner, J.S.; Barringer, R.L. (Southern Illinois Univ., Ed- 
wardsville). Transportation; 7: No. 1, 87-96(Mar 1978). 

Improved criteria are necessary to aid in determining awards 
of Federal funds for metropolitan transit projects. Commuting is the 
main use for public transit. Thus a primary objective of an urban 
transit system should be to provide a flexible and balanced set of 
options to the workers in the metropolitan area for their journey to 
work. This paper discusses various facets of an appropriate balance 
among the three modes: rapid rail, bus, and automobile. Three cities 
were selected for further analysis: Baltimore, Kansas City, and 
Phoenix. These cities represent different stages in economic-trans- 
portation development, and also present different spatial patterns of 
residence and employment. The applicability of rapid-rail transit to 
each city is examined in view of central-city worker concentration 
and recent trends. 18 references. 


SEA AND WATER 
REFER ALSO TO CITATION(S) 48056 


PIPELINE 
REFER ALSO TO CITATION(S) 48170 


48248 Determination of gas dynamic characteristics of a contain- 
er train by the data on its motion in a pipeline. Lur'e, M.V.; Dubner, 
E.M. (Moscow Inst of Petrochem and Gas Ind im. I.M. Gubkin, 
USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 8, 89-92(1977). (In 
Russian). 

A problem of the theory of pneumatic container pipeline 
transport is considered. A solution is given to the problem of 
determination of the quantity of gas flowing through the gap be- 
tween the container train surface and the inner pipeline surface, 
depending on the pressure drop on the train and its velocity. A 
corresponding mathematical problem of finding the magnitude of the 
clearance discharge by the known law of motion of the train and the 
data about other parameters of the system is formulated. A computa- 
tional algorithm is described and an example of calculation is given. 


INDUSTRY AND AGRICULTURE 
REFER ALSO TO CITATION(S) 48191, 48192 


48249 (FEA/D—77/238) Developing a maximum energy-effi- 
ciency improvement target for SIC 28: chemicals and allied products. 
Draft target and support document. Developing a maximum energy- 
efficiency improvement target for SIC 28: chemicals and allied 
products. Draft target and support document. (Battelle Columbus 
Labs., Ohio (USA)). 1 Jul 1976. Contract EM-76-C-01-8625. 145p. 
Dep. NTIS, PC A07/MF AO1. 

In accordance with section 374 of the Energy Policy and 
Conservation Act (EPCA), Pub. L. 94-163, the Federal Energy 
Administration (FEA) proposed industrial energy efficiency im- 
provement targets for the ten most energy-consumptive manufactur- 
ing industries in the United States. This proposed target is based on 
the best available information and is established at the level which 
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represents the maximum feasible improvement in energy efficiency 
that the Chemical and Allied Products Industry (Standard Industrial 
Classification 28) can achieve by January 1, 1980, taking into ac- 
count considerations of the technological, feasibility and economic 
practicability of utilizing alternative operating procedures and more 
energy efficient technologies. The draft target represents the per- 
centage reduction in energy consumed per unit of output or activity 
that can be achieved between calendar year 1972 and January 1, 
1980. The draft target was subject to oral and written presentation of 
views. A final energy efficiency improvement target is also pub- 
lished by the NTIS. 


48250 (TID—28543) Feasibility study: international cooperation 
in iron and steel research. Final report. (Gordian Associates, Inc., 
New York (USA)). 27 Mar 1978. Contract EC-77-C-01-5076. 105p. 
Dep. NTIS, PC A06/MF AO1. 

The object of this study is to develop methods whereby the 
iron and steel industries of the United States and Western Europe 
could cooperatively engage in energy conservation research and 
development projects for their mutual benefit, and to examine the 
appropriate organizations through which cooperative efforts could 
be channelled. The need for such a program and the feasibility of 
conducting energy R and D projects within the context of a new 
organization was examined. Discussions on this subject were held 
with representatives of private iron and steel companies, national 
iron and steel trade associations, and government agencies in the 
U.S. and Europe. The results of these discussions reveal little enthu- 
siasm in either the U.S. or Europe for developing extended energy 
conservation research and development programs at the present 
time. If such research is to be done it would only be acceptable to do 
so without the need for new facilities and research organizations. 
Recommendations are made that: the U.S. steel industry encourage a 
similar funding role by the U.S. Government for cooperative re- 
search programs; the U.S. steel industry could develop cooperative 
research programs with the European steel industry using the exist- 
ing European research structure; and the International Energy 
Agency should be approached by the U. S. steel industry to explore 
the possibility of joining the energy research program being devel- 
oped by member countries of the Organization for Economic Coop- 
eration and Development. 


ENERGY SOURCES 
REFER ALSO TO CITATION(S) 46233 


MATERIALS 


REFER ALSO TO CITATION(S) 48122, 48123, 48124, 48125, 
48126, 48127, 48128, 48186, 48200 


48251 Heat-insulating structure. Lemercier, G. (to Commissar- 
iat a l'Energie Atomique). US Patent 4,055-464. 25 Oct 1977. Prior- 
ity date 24 Jul 1975, France. 4p. 

Structural elements which are each formed by two sectional 
members of substantial length are mounted in juxtaposed relation in 
the line of extension of each other. The two sectional members of 
each structural element are engaged one inside the other with a small 
clearance space between their parallel faces. A flexible packing of 
metallic material is enclosed between the sectional members so as to 
ensure that they are capable of working in pairs both along the 
— of said members and in the direction of engagement of these 
atter. 


EQUIPMENT AND PROCESSES 


REFER ALSO TO CITATION(S) 46674, 47083, 47094, 47095, 
47344, 48022, 48059, 48081, 48265, 48582 


48252 Evaluation of developments in fuel saving techniques for 
industry. Hill, R.M.; Hoggarth, M.L.; King, P.W. (Br Gas Corp, 
Solihull, Engl). Gas Waerme Int.; No. 26, 613-622(Dec 1977). 

The contribution of technical innovation to conserving 
energy and increasing profitability is discussed. Particular emphasis 
is placed on the ways by which new developments can be used to 
improve the efficiency of fuel usage and to conserve other precious 
resources. It is shown that by the use of recuperative burners up to 
50% savings in fuel usage can be achieved in batch furnaces. The 
trend toward using gas-fired rapid heating furnaces as part of the 
production line is shown not only to save fuel while in operation but 
also to offer greatly reduced metal waste and rejection rates. 5 refs. 


48253 Axial turbine stage optimization and analysis with respect 
to specific parameters. Perdichizzi, A. (Politec di Milano, Italy). 
Termotecnica (Milan); 31: No. 11, 554-564(Nov 1977). (In Italian). 

A new computer program is studied and prepared for the 
optimization of the fluid dynamics and geometry of axial turbine 
stages. The efficiency is computed using particular valid loss. The 
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study is carried out over a wide range of specific speed and diame- 
ter. The consequent nondimensional graphs may be used successfully 
to choose the turbine fundamental parameters. Such analysis is made 
for both incompressible and compressible flows; the latter ones with 
Mach number greater than one and high pressure ratio; in fact the 
compressibility effect is taken into account in loss evaluation and 
flow calculations. 


48254 Smelting-reduction process patterned from the blast fur- 
nace. Linder, R.K. Scand. J. Metall.; 6: No. 6, vp(1977). 

An account is given of the principles for and calculations of a 
suggested smelting-reduction process for the production of liquid 
metal from powdery or finely sized oxide ores. When applied to the 
production of liquid iron from iron ore fines, final reduction is 
carried out in an electrically heated smelting furnace by directly fed 
bituminous coal, and the escaping gases rich in hydrocarbons are 
reformed and cooled by water vapor before being used for prereduc- 
tion of the ore in a reduction furnace directly attached to the 
smelting furnace. Reaction patterns, energy conversions and kinetics 
are discussed. Calculations resulting in a consumption of coal of 300 
kg/metric ton hot metal when using 1 000 kWh/ton of electrical 
energy are utilized to compare costs . A saving of Sw. cr. 125-135 
(US$25.8-27.8) per ton of liquid iron is proved. 


48255 Evaluation of economic insulation thickness for hot pipe 
line installations. Sen, D.K.; Raychaudhuri, B.C. (Cent Mech Eng 
Res Inst, Durgapur, India). Mech. Eng. Bull.; 7: No. 4, 106-116(Dec 
1976). 


A tailor-made and comprehensive methodology for quick 
evaluation of economic insulation thickness in pipe surfaces, is 
presented for the benefit of manufacturers, users or designers; con- 
sidering the problem of improved plant performance or elimination 
of energy losses in the system. Various aspects of energy conserva- 
tion by insulation on the basis of thermal efficiency and economy are 
studied, resulting in charts and nomographs for the use of designers. 


WASTE HEAT RECOVERY AND UTILIZATION 
REFER ALSO TO CITATION(S) 48596 


48256 Continuous flow, evaporative-type thermal energy recovery 
apparatus and method for thermal energy recovery. Bissell, L.E. US 
Patent 4,085,591. 25 Apr 1978. Filed date 23 Sep 1975. 8p. 

A continuous flow, evaporative-type thermal energy recov- 
ery apparatus comprises an evaporator unit to which are supplied 
continuous pressurized flows of hot water and air, and in which a 
portion of the hot water is evaporated into the air, preferably to 
completely saturate the air with moisture. Connected to receive the 
resulting flow of pressurized, water saturated air from the evapora- 
tor unit is a low pressure gas turbine, which is operated by such 
flow. Work is performed by expansion of the saturated air in the 
turbine, the work being converted, for example, to electricity by a 
generator connected in driven relationship with the turbine. The 
source of hot water may be a cooling system for cooling other 
apparatus or may, for instance, be a heat exchanger in which solar 
energy is used to heat water recirculated through the apparatus. 
Condensed water vapor from the turbine may also be recirculated. 
Water and air are supplied to the evaporator unit by pumps at a 
pressure substantially equal to the pressure of the saturated air in the 
unit, such pressure varying according to the equilibrium temperature 
thereof. The temperature of the water is maintained below the 
boiling point to avoid production of steam and to enable use of 
comparatively inexpensive system components having low tempera- 
ture and pressure capabilities. A corresponding method of thermal 
energy recovery is thereby provided. 


INDUSTRIAL WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 48090, 48595, 48596, 48597, 
48598, 48652 


48257 (Y/DA—7688) Biodegradation of high-level oil-in-water 
emulsions. Davis, R.M. (Oak Ridge Y-12 Plant, Tenn. (USA)). 26 
Apr 1978. Contract W-7405-ENG-26. 18p. (CONF-780549—1). Dep. 
NTIS, PC A02/MF AO1. 

From Symposium on biotechnology in energy production; 
Gatlinburg, TN, USA (10 May 1978). 

A process for disposing of high-level oil-in-water emulsions 
used as coolants in metal machining operations has been demonstrat- 
ed. This process utilizes an aerobic, stirred-bed reactor for the 
biodegradation of these organic wastes and has demonstrated organ- 
ic carbon removal efficiencies of 98 percent. 


48258 Recovery of chromium from tannery waste. Jones, B.H. 
US Patent 4,086,319. 25 Apr 1978. Filed date 8 Nov 1976. 10p. 

A process is disclosed for incinerating tannery waste solids 
containing organic material and chromium which comprises burning 
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at least one ton per day of the waste in the combustion zone of an 
industrial furnace at a low temperature, preferably between about 
800°F and 1200°F, to convert at least a portion of the organic 
material to gases and the chromium to ash, removing the gases from 
the combustion zone and subjecting them to further oxidation, and 
removing the ash from the furnace. The waste solids include sludge 
separated from liquid waste, leather scrap, or preferably both. By 
controlling temperature, waste composition, or both, the chromium 
in the ash can be obtained in either trivalent or hexavalent form. The 
hexavalent chromium can be extracted with solvent for reuse in the 
tanning process. Trivalent chromium, with or without carbon, can 
be recovered as chromic oxide in an improved stable form for 
landfill, storage or shipment to a reprocessing center. 


48259 Method for reclaiming waste lubricating oils. Whisman, 
M.L.; Goetzinger, J.W.; Cotton, F.O. (to Dept. of Energy). US 
Patent 4,073,720. 14 Feb 1978. Filed date 22 Oct 1976. 6p. 

PAT-APPL-734,838. 

A method for purifying and reclaiming used lubricating oils 
containing additives such as detergents, antioxidants, corrosion in- 
hibitors, extreme pressure agents and the like and other solid and 
liquid contaminants by preferably first vacuum distilling the used oil 
to remove water and low-boiling contaminants, and treating the 
dried oil with a solvent mixture of butanol, isopropanol and methy- 
lethyl ketone which causes the separation of a layer of sludge 
containing contaminants, unspent additives and oxidation products. 
After solvent recovery, the desludged oil is then subjected to con- 
ventional lubricating oil refining steps such as distillation followed 
by decolorization and deodorization. 


48260 Method of reclaiming waste oil by distillation and extrac- 
tion. O’Blasny, R.H. (to Vacsol Corp.). US Patent 4,071,438. 31 Jan 
1978. Filed date 3 Jun 1976. 8p. 

An effective method of reclaiming or re-refining modern-day, 
additive-supplemented waste oils such as those derived from gasoline 
or diesel engine crankcases is provided which achieves substantial oil 
purification at relatively low cost and without creation of waste 
disposal problems common to conventional methods such as those 
involving clay and acid treatment. The method includes the steps of 
dehydrating and fractionating the waste oil to remove water and the 
light ends, followed by vacuum distillation to give various grades of 
oil and solvent treatment with a solvent such as nitrobenzene to 
remove substantially all undesirable impurities from the oil. Re- 
claimed oil is thereafter recovered by steam stripping techniques 
which also allows collection and reuse of the solvent, in order to 
materially reduce operational costs. 


MUNICIPALITIES AND COMMUNITY SYSTEMS 
REFER ALSO TO CITATION(S) 48116 


CONSERVATION SERVICES 
REFER ALSO TO CITATION(S) 48139, 48214 


PUBLIC UTILITIES 
REFER ALSO TO CITATION(S) 48113, 48114, 48115, 48178 


MUNICIPAL WASTE MANAGEMENT 


48261 (PB—274155) Solid waste feasibility study of the Ohio 
Valley Regional Development District. Final report. Poling, R.L.S. 
(Ohio Valley Regional Development Commission, Portsmouth 
(USA)). Feb 1977. 323p. NTIS PC Al4/MF AO1. 

This study examines the current solid-waste management 
systems in ten Ohio Valley Regional Development District counties. 
It identifies specific problem areas in each county. Alternatives are 
suggested in the areas of collection, storage, and disposal of solid- 
waste based on the future needs of the counties. The main thrust of 
this study is the improvement of existing collection and disposal 
operations and the development of adequate capacity for the future 
needs. Emphasis is placed on multi-county sub-regional, or regional 
cooperation in the areas of transfer, disposal and/or resource recov- 
ery. Organizational alternatives and financing methods are also ex- 
amined. The end result of this study is to familiarize local officials 
with problem areas in solid waste management and present alterna- 
tives for the solution of the problems. 


48262 Technological economics applied to waste recovery and 
treatment processes. Bridgwater, A.V. Effluent Water Treat. J.; 17: 
No. 11, 590-596(Nov 1977). 

Parts 1, 2, and 3 have explained how capital and operating 
costs and potential income may be estimated for waste treatment and 
recovery processes as well as chemical processes in general. Tech- 
niques of evaluation were described in this 4th part together with 
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examples for illustration. Economic evaluation of a proposal is 
essential to ensure that adequate returns are obtained from the 
capital employed. The level or degree of return may be assessed as 
either a percentage rate of return, in money or cash terms, or in time 
units. The more useful and common methods for assessing profitabil- 
ity based on these criteria are: return on investment (ROD), incre- 
mental return on investment, and discounted cash flow rate of return 
(or internal rate of return). Payback time is the time to recover the 
total investment. Net present worth or net present value was also 
discussed. A proposal to recover up to 200 tonnes per year of copper 
from waste electrolysis solutions was used as an example. Sensitivity 
analysis and risk analysis were mentioned as ways of accounting for 
the uncertainities in the data employed. 


EDUCATION AND PUBLIC RELATIONS 


REFER ALSO TO CITATION(S) 48043, 48044, 48049, 48130, 
48133, 48134, 48140, 48180, 48190 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


INTERNAL COMBUSTION ENGINES 
REFER ALSO TO CITATION(S) 46998, 48293 


48263 (UCRL—80451) Computer modeling of automotive engine 
combustion. Westbrook, C.K.; Haselman, L.C. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Dec 1977. Contract 
W-7405-ENG-48. 26p. (CONF-780615—2). Dep. NTIS, PC A03/ 
MF AOl. 

From National computing conference; Anaheim, CA, USA (5 
Jun 1978). 

A general outline of the physical and chemical events which 
occur in an automobile combustion chamber during a complete 
engine cycle is used in discussing some of the achievements and 
some of the limitations of computer modeling of automotive engine 
combustion. This type of modeling is often limited by lack of 
physical knowledge and by computer software and hardware restric- 
tions. Still, within these constraints, many types of combustion 
models have been able to make important contributions to present 
understanding of automobile engine combustion. 


SPARK-IGNITION 


48264 (DOT-TSC-NHTSA—78-4) Performance characteristics 
of automotive engines in the United States. Second series. Report No. 
3. 1977 Chrysler 225 CID (3.7 liters), 2V. Chamberlain, T.W.; 
Koehler, D.E.; Stamper, K.R.; Marshall, W.F. (Department of 
Energy, Bartlesville, Okla. (USA). Bartlesville Energy Research 
Center). Apr 1978. Contract EC-76-A-31-1012. 61p. (HS—803-277). 
Dep. NTIS, PC A04/MF AO1. 

Experimental data were obtained in dynamometer tests of a 
1977 Chrysler 225-CID engine to determine fuel consumption and 
emissions (hydrocarbon, carbon monoxide, oxides of nitrogen) at 
steady-state engine-operating modes. The objective of the program is 
to obtain engine-performance data for estimating emissions and fuel 
economy for varied engine service and duty. The intent of the work 
is to provide basic engine characteristic data required as input for 
engineering calculations involving ground transportation. 


TURBINE 
REFER ALSO TO CITATION(S) 48120 


48265 (ANL—77-89) Preliminary evaluation of several nondes- 
tructive-evaluation techniques for silicon nitride gas-turbine rotors. 
Kupperman, D.S.; Sciammarella, C.; Lapinski, N.P.; Sather, A.; 
Yuhas, D.; Kessler, L.; Fiore, N.F. (Argonne National Lab., II. 
(USA)). Jan 1978. Contract W-31-109-ENG-38. 80p. Dep. NTIS, PC 
A05/MF AOl1. 

Several nondestructive-evaluation (NDE) techniques have 
been examined to establish their effectiveness for detecting critically 
sized flaws in silicon nitride gas-turbine rotors. Preliminary results 
have been obtained for holographic interferometry, acoustic micros- 
copy, dye-enhanced radiography, acoustic emission, and acoustic- 
impact testing techniques. This report discusses the relative effec- 
tiveness of these techniques in terms of their applicability to the 
rotor geometry and ability to detect critically sized flaws. Where 
feasible, flaw indications were verified by alternative NDE tech- 
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niques or destructive examination. This study has indicated that, 
since the various techniques have different advantages, ultimately a 
reliable interrogation of ceramic rotors may require the application 
of several NDE methods. 


EXTERNAL COMBUSTION ENGINES 


STIRLING CYCLE 
REFER ALSO TO CITATION(S) 48279 


48266 (DOE/NASA/3152—78/1) Stirling engine design 
manual, Martini, W.R. (Washington Univ., Richland (USA). Joint 
Center for Graduate Study). Apr 1978. Contract EX-76-A-28-3152. 
370p. (NASA-CR— 135382). Dep. NTIS, PC A16/MF AO1. 

The purpose of the design manual presented is to provide an 
introduction to Stirling cycle heat engines, to organize and identify 
the available Stirling engine literature, and to identify, organize, 
evaluate and, in so far as possible, compare non proprietary Stirling 
engine design methodologies. As such, the manual then represents a 
first step in the long process of making available comprehensive, 
well verified, economic-to-use, Stirling engine analytic programs. 
The basic principles of heat engines are explained. A Stirling engine 
is defined as a heat engine that moves a body of gas around in such a 
way as to compress the gas principally in the cold part of the engine 
and expand it principally in the hot part of the engine. Heat is 
supplied and removed through the walls of the engine. In introduc- 
ing Stirling engines, the variety of Stirling engine types and their 
utility in comparison to other machines are discussed. Useful Stirling 
engines are or can be built from an output of a few watts to a 
megawatt. Power density is usually as high as a diesel engine and can 
approach a gasoline automobile engine. Efficiencies 30 percent 
higher than an automobile engine are projected. The theory of 
Stirling engine is presented starting from simple cycle analysis. 
Important conclusions from cycle analysis are: (1) compared to an 
engine with zero unswept gas volume (dead volume), the power 
available from an engine with dead volume is reduced proportional 
to the ratio of the dead volume to the maximum gas volume; and (2) 
at the usual dead volume ratios of greater than 50 percent used in 
Stirling engines the error in computing the work per cycle using the 
easy to compute isothermal spaces instead of the more realistic but 
more difficult to compute adiabatic spaces is 1 to 2 percent. Engine 
design methods are organized as first order, second order and third 
order with increased order number indicating increased complexity. 


ELECTRIC-POWERED SYSTEMS 


REFER ALSO TO CITATION(S) 48033, 48041, 48042, 48269, 
48270, 48271, 48272, 48273, 48274 


48267 Energy conservation in power systems. Burnett, W.M. 
(Dept. of Energy, Washington, DC). Trans. Am. Nucl. Soc.; 28: 7- 
8(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48268 (DOE/CS—0026/2(Vol.2)(No.2)) Electric and Hybrid 
Vehicle Program. EHV/quarterly report. (Department of Energy, 
Washington, D.C. (USA). Div. of Transportation Energy Conserva- 
tion). May 1978. 21p. Dep. NTIS, PC A02/MF AOI. 

During the Second Quarter of FY 1978, there were a number 
of significant developments in the EHV Program. Public Law 94- 
413 was amended on February 25 by Public Law 95-238 to give 
more flexibility to the EHV Demonstration Program and to 
strengthen the Loan Guaranty provisions. Proposed performance 
standards for EHVs were printed in the Federal Register on Febru- 
ary 10 and, based on comments received, final standards were 
prepared. Forty-nine proposals were received from potential partici- 
pants in the EHV Demonstration Project as fleet operators and 
marketing/servicing representatives. Proposals from small business 
for Planning Grants will begin to be accepted by early summer. 
Final regulations covering the Loan Guaranty Program have been 
signed by the Department of Energy (DOE). Increased emphasis is 
being placed on development of improved batteries, since existing 
battery technology is a limiting factor in broader commercialization 
of EHVs. Programs are continuing in assessing state-of-the-art tech- 
nology, in vehicle testing, and in the development of improved EHV 
components. These, and other developments in the EHV Program, 
are discussed. 


ERA VOL. 3, NO. 20 


HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 48268, 48274, 48277 


48269 (CONF-771053—, pp 9-11) U.S. Postal Service electric 
flywheel vehicle. Norman, T.A. (Postal Service, Rockville, MD). 
Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

The U.S. Postal Service and the Energy Research and Devel- 
opment Administration have a joint effort for development and 
installation of a flywheel system in a '/, ton electric postal delivery 
vehicle. The completed vehicle is scheduled to begin operational test 
and evaluation in January 1978. Electric vehicles have the advantage 
over existing internal combustion engine vehicles of producing mini- 
mum pollution and requiring no oil based fuels. Preliminary test 
results show that adding a flywheel can significantly improve per- 
formance and increase the potential application of the electric vehi- 
cle for postal delivery service without an increase in energy con- 
sumption. 


48270 (CONF-771053—, pp 47-54) Flywheel energy storage 
system development. Lustenader, E.L. (General Electric Co., Schen- 
ectady, NY). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

The development of low cost, high efficiency drives is critical 
for the application of flywheels to electric propulsion systems. A 
synchronous machine drive appears to be particularly suited for this 
application. One reason is that a synchronous machine can be made 
self commutating so that the inverter becomes equivalent to a 
conventional phase control bridge converter without large commu- 
tating components. General Electric has been evaluating a variety of 
drive systems for flywheel application. After numerous tradeoff 
studies, a solid rotor inductor machine with a load commutated 
inverter was selected for hardware development. A description is 
given of the development of a small flywheel energy storage system 
of this type. The development is sponsored by the Energy Conserva- 
tion Division of ERDA. The system consists of a 1 Kwh composite 
flywheel coupled directly to a 20 Kva, 15,000 rpm maximum solid 
rotor inductor motor/alternator unit. The motor/alternator/fly- 
wheel package is hermetically sealed, and receives power from a 
solid state inverter which is designed to provide the necessary 
frequency control from a fixed DC power source, such as a battery. 
The flywheel speed varies over a two-to-one range, thus full per- 
formance is achieved using a load commutated inverter. A simple 
auxiliary commutating circuit is provided for initial starting of the 
inductor machine. The energy storage package under development is 
primarily aimed at small transportation applications; specifically a 
hybrid flywheel/battery electric vehicle in the 3000 pound weight 
class. A battery/flywheel propulsion and control system is de- 
scribed. 


48271 (CONF-771053—, pp 63-68) Advanced vehicular flywheel 
system for the ERDA electric powered passenger vehicle. Towgood, 
D.A. (AiResearch Manufacturing Co. of California, Torrance). Mar 
1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

A rationale for the feasibility of composite material flywheels 
for use in urban vehicles is established. Comparisons in terms of 
safety, weight, and costs are made between steel flywheels and 
composite material flywheels. Pertinent results of the MERADCOM 
flywheel development program are also reviewed. An operating 
energy density of 21 w-hr/lb was achieved in the test program. The 
results have led to the selection of a composite material flywheel in 
the Energy Research and Development Administration (ERDA) 
electric powered passenger vehicle. Pertinent aspects of the energy 
storage unit design are discussed. 


48272 (CONF-771053—, pp 213-227) Utilization of flywheels for 
the evolution of high performance electric vehicles. O'Connell, L.G.; 
Cooper, J.F.; Miller, A.B.; Newkirk, H.W. (Lawrence Livermore 
Lab., CA). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

The performance characteristics of current and future electric 
vehicles are examined and compared to projected heat engine vehi- 
cle parameters. The shortcomings of electric vehicles in the near- 
term time frame are discussed. It is predicted that the all-electric 
vehicle, even those utilizing flywheels for meeting transient power 
demand, will not gain wide accepatance in the near future because of 
degraded performance characteristics. It is indicated that the fly- 
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wheel always improves performance and range under certain cir- 
cumstances. Therefore, a hybrid concept is examined which can give 
an enhanced performance level in the short range future. This type 
of vehicle is proposed as a much needed transition system to provide 
an evolutionary change from the heat engine system vehicle of today 
to electric vehicles with acceptable performance in the future. 


48273 (CONF-771053—, pp 323-330) Advanced electrical con- 
version systems for flywheel applications. Eisenhaure, D.; O'Dea, S.; 
Stanton, W. (Charles Stark Draper Lab., Inc., Cambridge, MA). Mar 
1978. 


From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

The development of low-cost, brushless rotating machine 
systems with high broad band efficiency is critical for the production 
of effective flywheel modules for electric vehicles. The Charles 
Stark Draper Laboratory has been developing a variety of brushless 
machine systems which appear to have the potential for both low 
cost and high broad band efficiency. The rotating machines utilized 
in these systems include wound rotor, induction, inductor, perma- 
nent magnet, and special purpose machines. The converters consid- 
ered for use with these machines include dc link inverters, phase 
controlled rectifiers, cycloconverters, and special purpose switching 
system. Work recently and/or currently funded at the Draper Labo- 
ratory in the flywheel conversion area by NSF, DOT, and NASA is 
reviewed. Emphasis is placed on several unique machine concepts 
developed at the Draper Laboratory for flywheel application. These 
include a field modulator inductor motor alternator, an optimum slip 
induction motor, and a permanent magnet brushless dc motor con- 
trolled for optimum torque angle. The results of experiments and 
analytical studies indicated that these approaches result in both 
overall system simplification and cost reduction as well as increasing 
broad band efficiency. 


FLYWHEEL PROPULSION 


REFER ALSO TO CITATION(S) 47988, 47990, 48008, 48019, 
48269, 48270, 48271, 48272, 48273 


48274 (CONF-771053—, pp 13-17) UMTA flywheel energy stor- 
age program. Campbell, J.F. (Dept. of Transportation, Washington, 
DC). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

The Urban Mass Transportation Administration has been 
a, pursuing flywheel energy storage systems for transit appli- 
cation for the past eight years. A recent conceptual design has 
identified four flywheel energy storage transit vehicle application 
concepts to be in the competitive range of their conventional coun- 
terpart transit vehicles. 


48275 (CONF-771053—, pp 39-46) Flywheel-continuously vari- 
able transmission systems for automotive and transit propulsion sys- 
tems. Frank, A.A.; Beachley, N.H.; Harter, R.; Dietrich, A.; Stock- 
man, D.; Lau, K. (Univ. of Wisconsin, Madison). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

A discussion is given of the characteristics of a transmission 
system necessary for automotive and transit propulsion in conjunc- 
tion with a flywheel. The necessary characteristics, and especially 
the required efficiency of the transmission system are presented. It is 
demonstrated that the efficiency need only be good for certain 
combinations of torque and speed. The areas where high efficiency is 
required are dependent upon the driving cycle. The ones used as 
examples are the EPA standard driving cycles for automobiles. Four 
separate transmission configurations are presented and discussed. 


48276 (CONF-771053—, pp 69-73) Advanced energy storage 
unit for a U.S. Postal Service delivery vehicle. Satchwell, D.L. 
(AiResearch Manufacturing Co. of California, Torrance). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

A review is given of steel flywheel technology as used in the 
R-32 Energy Storage Cars for the New York Metropolitan Transit 
Authority, the Advanced Concept Train for the U.S. Department of 
Transportation, and the Ford Pinto Conversion for the University of 
Wisconsin and the Department of Transportation. The rationale that 
led to the energy storage unit design for the U.S. Postal Service 
Delivery Vehicle is presented, details of the system are provided, 
and how such considerations as safety, weight, and cost affect the 
design are discussed. 
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48277 (CONF-771053—, pp 193-200) Flywheel propulsion for 
urban transit buses. Lawson, L.J. (AiResearch Manufacturing Co. of 
California, Torrance). Mar 1978. 

From Flywheel technology symposium; San Francisco, CA, 
USA (5 Oct 1977). 

In 1977 flywheel technology symposium proceedings. 

A comprehensive program was initiated in late 1976 by the 
U.S. Department of Transportation Urban Mass Transportation Ad- 
ministration (UMTA) directed toward the demonstration and ulti- 
mate production of energy efficient transit buses which overcome 
the limitations of present transit vehicles. The results of the initial 
study phase of this program have shown the viability of four 
flywheel-propulsion configurations that can match or exceed the 
performance and route requirements of typical transit properties. 
These new flywheel drives are: (1) a pure flywheel system; (2) a 
flywheel/battery hybrid system; (3) a flywheel/diesel engine hybrid 
system; and (4) a flywheel-augmented trolley coach. One or more of 
these concepts appears suitable to provide improved propulsion for a 
wide sector of urban transit operations. 


VEHICLE DESIGN FACTORS 
REFER ALSO TO CITATION(S) 48297 


ENGINE SYSTEM 


48278 Method of operating an internal combustion engine fed 
with a reformed gas. Henkel, H.J.; De Bucs, E.S. (to Siemens AG). 
US Patent 4,086,877. 2 May 1978. Priority date 14 Jan 1975, 
German, Federal Republic of (F.R. Germany). 8p. 

A fuel gas obtained in a reformed gas generator through the 
catalytic reaction of hydrocarbons and a gas containing oxygen and 
provided to an internal combustion engine has its heat content along 
with that of the exhaust gas of the engine used to convert methanol 
endothermically into a gas mixture containing carbon monoxide and 
hydrogen with the gas mixture so formed fed to one or both the 
reformed gas generator and, along with the fuel gas, the internal 
combustion engine. 


48279 Concentric crossflow recuperator for Stirling engine. 
Reams, L.A.; Dunlap, T.F. (to Ford Motor Co.). US Patent 
4,085,588. 25 Apr 1978. Filed date 5 Apr 1976. 6p. 

A Stirling engine adapted to automotive propulsion is dis- 
closed using an improved preheater construction in the external 
heating circuit. The preheater construction is comprised of a concen- 
tric toroid placed about the heater tube array, the inner cylindrical 
wall of the ring serving as a wall to define the heating chamber for 
the closed working fluid circuit. The concentric ring is totally 
ceramic with alternating orientation of finned ceramic walls fused 
together to define a cross-flow matrix. Static seal rings of woven 
ceramic material encased in folded metal foil are retained along the 
annular edges of at least the upper and lower faces of the concentric 
toroid to facilitate cross-flow fluid connections. 


EMISSION CONTROL 
REFER ALSO TO CITATION(S) 48453 


48280 (PB—274538) Motor-vehicle diagnostic inspection demon- 
stration program. Technical report. Innes, J.J.; Eder, L.E. (National 
Highway Traffic Safety Administration, Washington, D.C. (USA). 
Traffic Safety Programs). Oct 1977. 95p. NTIS PC A0S5/MF AO1. 

The report is a compendium of the motor-vehicle diagnostic 
inspection demonstration projects established under the provisions of 
the Motor Vehicle Information and Cost Savings Act, PL 92-513. 
These projects conducted over 125,000 in-depth safety and emission 
diagnostic inspections over a fifteen-month period in 1975 and 1976. 
The diagnostic inspections were conducted on a matrix of vehicles 
closely representing the national passenger-car population of 1968- 
1973 model-year passenger cars. The results of the demonstration 
shows that the use of this technology to determine the condition of 
vehicle safety and emissions systems is viable and that it offers great 
promise to consumers and repair industry alike. Diagnostic motor- 
vehicle inspection will benefit consumers by providing them infor- 
mation on the condition of vehicles, which if used properly, can 
result in greater safety, lower pollution, improved gas mileage and, 
in the case of complex vehicle systems, generally lower overall 
repair and maintenance costs. 


48281 Method of making catalytic converters for exhaust " 
Balluff, R.N. (to Tenneco Inc.). US Patent 4,087,039. 2 May 1978. 
Filed date 29 Jan 1976. 4p. 

A method of making a catalytic converter for use in the 
exhaust systems of combustion engines comprises the steps of insert- 
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ing a porous monolithic refractory catalyst element inside a tubular 
metal shell with a resilient annular fibrous sleeve around the element, 
securing the element in position inside the shell, and thereafter 
attaching inlet and outlet headers to the shell by fitting annular end 
sections on the headers to the exterior end peripheral surfaces of the 
shell and welding them thereto. 


48282 Exhaust gas return system for auto-igniting internal com- 
bustion engines. Schaal, C. (to Daimier-Benz AG). US Patent 
4,085,718. 25 Apr 1978. Priority date 6 Feb 1976, German, Federal 
Republic of (F.R. Germany). 8p. 

A description is given of an exhaust gas return installation for 
auto-ignition internal combustion engines for the admixture of a part 
of the exhaust gases to the sucked-in air. A spring-loaded baffle disk 
acted upon by the suction air stream together with a valve acted 
upon by the exhaust counter-pressure control the exhaust gas admix- 
ture according to the output and the rotational speed of the internal 
combustion engine. 


NITROGEN OXIDES 
REFER ALSO TO CITATION(S) 48264 


48283 Effects of Mn deposits from MMT on automotive catalysts 
in the absence and presence of other fuel additives. Otto, K.; Sulak, 
R.J. (Ford Motor Co., Dearborn, MI). Prepr., Div. Pet. Chem., Am. 
Chem. Soc.; 22: No. 4, 1248-1257(Aug 1977). 

From American Chemical Society meeting; Chicago, IL (28 
Aug 1977). 

The adverse influence of common additives and contaminants 
in fuel and engine oil, such as Pb, P, S and halides, on the removal of 
automotive emissions has been extensively demonstrated. Thus, the 
use of another fuel additive should be viewed with caution before it 
is widely accepted, and it has to be established that the undesired 
side effects on regulated emissions, i.e. hydrocarbons, CO and NO, 
or on the small amounts of unregulated emissions, such as NHs3, SOs, 
H2S and HCN, do not outweigh the potential benefits. For this 
reason, the effects of methylcyclopentadienyl manganese tricarbony] 
(MMT) was studied, as this compound is already used in small 
amounts in several gasolines for the adjusting of octane rating. It 
appears that under the experimental conditions used, Mn derived 
from MMT, is converted in the combustion exclusively to MnsQx,. 
Recent analyses of deposits from engine systems also showed that 
this oxide was the end product in the oxidation of MMT. Although 
Mn2Q; is stable up to 940°C, it loses oxygen above that temperature 
and the MnsQ, produced does not revert to a higher oxide on 
cooling in air. Since MnsQ, is very stable, it is, in retrospect, not 
surprising that this compound does not react with components of the 
catalyst. Deactivation, if any, would then appear to be limited to 
physical blockage of catalyst pores and channels. It should be 
mentioned, however, that some interaction may be possible if the 
catalyst contains silica. It has been claimed that silicates containing 
Mn can be formed on automotive catalysts under severe thermal 
stress. According to existing phase diagrams, such an event is 
unlikely under normal exhaust conditions. 


48284 Hydrogen cyanide formation at low reactant concentra- 
tions over noble metal catalysts. Williamson, W.B.; Shelef, M. (Ford 
Motor Co., Dearborn, MI). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 
22: No. 4, 1270-1277(Aug 1977). 

From American Chemical Society meeting; Chicago, IL (28 
Aug 1977). 

The utilization of three-way catalysts containing platinum and 
rhodium in catalytic converters for abatement of automative exhaust 
emissions has required examination of their activity for hydrogen 
cyanide formation under the conditions of their normal operations 
and under conditions created by system malfunctions. While effec- 
tive in reducing nitric oxide when used in three-way catalyst sys- 
tems, the platinum-rhodium catalysts have also been used under 
vastly different conditions in the commercial preparation of HCN. 
The future application of catalytic systems using three-way catalysts 
containing both platinum and rhodium requires additional knowl- 
edge of the factors affecting the production of HCN in exhaust 
emissions. Vehicular operation with deliberately introduced mal- 
functions has produced up to 116 mg/mile HCN at 50 mph on 
automobiles equipped with three-way catalysts containing a relative- 
ly large percentage of rhodium. Following EPA guidelines, HCN 
formation in vehicles is to be monitored for certification purposes. A 
study was made to determine some of the factors affecting HCN 
production, such as composition of both catalyst and exhaust, tem- 
perature, and space velocity. The formation of hydrogen cyanide 
was investigated for various catalysts, including platinum, rhodium, 
iridium, and palladium. The quantitative recovery of HCN in the 
flow system was established by the injection of varying amounts of 
HCN (529 ppm in Nz) into the system operating at a flow rate of 31/ 
min. The results of HCN formation in a dry system and in simulated 
exhausts are presented and discussed. 
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CARBON MONOXIDE 
REFER ALSO TO CITATION(S) 48264, 48283, 48284 


48285 Exhaust reaction apparatus for multi-cylinder internal 
combustion engine. Sakurai, Y.; Kajitani, I. (to Honda Giken Kogyo 
Kabushiki Kaisha). US Patent 4,086,762. 2 May 1978. Priority date 
14 Nov 1974, Japan. 4p. 

Separate exhaust pipes each receive exhaust gases from a 
plurality of cylinders of an internal combustion engine. The exhaust 
pipes merge into a common outlet delivering exhaust gases into a 
first reaction chamber and then into a second reaction chamber 
enclosing the first reaction chamber. The second reaction chamber 
also encloses the exhaust pipes and outlet. The cross section areas of 
the exhaust pipes, outlet and continuing passageway through the first 
reaction chamber are substantially the same in effective cross section 
area to avoid temperature drop in the exhaust gases due to expan- 
sion. Oxygen-rich exhaust gases from the engine are held at a high 
temperature for long residence time to oxidize HC and CO and 
thereby minimize the quantity of these pollutants discharged into the 
atmosphere. 


48286 Thermal reactor system for internal combustion engine. 
Matsushita, T.; Shibata, Y. (to Fuji Jukogyo Kabushiki Kaisha). US 
Patent 4,086,763. 2 May 1978. Priority date 13 Apr 1976, Japan. 6p. 

A description is given of a thermal reactor system for internal 
combustion engines having a reaction chamber provided in the 
cylinder head. The reaction chamber is provided immediately behind 
the exhaust valve and has a predetermined capacity for inducing the 
oxidation of harmful constituents of the exhaust gases. 


48287 Method of catalyst preparation for use in suppressing 
hydrocarbon and carbon monoxide emission from internal combustion 
engines. Davis, R.E. US Patent 4,087,384. 2 May 1978. Filed date 20 
Dec 1976. 8p. 

A method of lowering undesirable vehicle exhaust emissions 
includes preparing a catalyst for use in the exhaust stream of the 
vehicle. The method includes impregnating one group of alumina 
substrates with platinum, impregnating another group of alumina 
substrates with palladium, and then mixing the first and second 
groups of impregnated substrates. 


48288 Effects of sintering on automobile exhaust catalyst per- 
formance. Barnes, G.J.; Schlatter, J.C. (General Motors Research 
Labs., Warren, MI). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 
4, 1258-1268(Aug 1977). 

From American Chemical Society meeting; Chicago, IL (28 
Aug 1977). 

Loss of catalyst activity is recognized as a possible cause of 
deterioration of catalytic emission control systems. Deterioration of 
the noble metal oxidation catalysts currently in use could be caused 
by both poison accumulation and metal surface area loss (sintering). 
To understand automotive catalyst performance better, it is impor- 
tant to identify the relative contributions of these two deactivation 
mechanisms. Previous studies of monolithic catalysts have shown 
that sintering is a significant factor in the deterioration of such 
systems, but pelleted catalysts have received less attention. A series 
of pelleted catalysts were sintered in the absence of contaminants, 
thus allowing accurate determination of the resulting noble metal 
surface area. The oxidation activity of these catalysts was then 
measured during vehicles tests using the 1975 Federal Test Proce- 
dure (FTP) giving a direct measure of the effect of metal sinterin 
on converter performance during both transient (warm-up cycles 
and steady-state (hot cycles) modes of catalyst operation. Two 
general points are apparent from the data. First, at comparable noble 
metal weight fractions of the fresh catalyst, higher metal dispersions 
were attained with platinum than were attained with palladium. 
Platinum metal dispersion was greater at the lower platinum weight 
fraction, and the lower platinum weight fraction catalyst also 
showed a smaller loss of the fresh metal surface area for a given 
thermal pretreatment. Second, the palladium catalyst proved to be 
much more thermally stable than the platinum catalysts, which 
agrees with previous laboratory comparisons of these two metals. In 
fact, palladium metal dispersions less than 0.15 could not be attained 
in these tests. 


48289 Effects of Pt and Pd impregnation on the performance and 
durability of automobile exhaust oxidizing catalysts. Summers, J.C.; 
Hegedus, L.L. (General Motors Research Labs., Warren, MI). 
rf A Div. Pet. Chem., Am. Chem. Soc.; 22: No. 4, 1278-1289(Aug 
1977). 


From American Chemical Society meeting; Chicago, IL (28 
Aug 1977). 

Since the fall of 1974, catalysts have been employed commer- 
cially to oxidize the carbon monoxide and hydrocarbon emissions 
from most automobiles sold in the United States. Although this 
application of catalytic technology has been remarkably successful in 
reducing automobile pollution, there is a continued interest in ex- 
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ploring ways of preparing catalysts having improved performance 
and durability characteristics. Catalyst poisoning in automobile ex- 
haust has recently been reviewed by both for pellet-type and mono- 
lithic catalysts. This work deals only with pellet-type supported 
catalysts. To assess the imporiance of metal location in the pellets, 
five alumina-supported catalysts were prepared and tested. Both the 
initial performance and poisoning and sintering durability of oxida- 
tion catalysts are very strongly influenced by the manner in which 
they are impregnated by a given amount of Pt and Pd. This was 
observed both for the high temperature, diffusion influenced behav- 
ior of the catalysts and also for their lightoff performance, and holds 
both for HC and CO oxidation. In particular, the results showed that 
clear improvements, both in steady state and lightoff performance, 
are possible if the catalyst pellets are impregnated by an outer shell 
of Pt and an inner shell of Pd. This configuration, then, appears to be 
the best use of a given amount of Pt and Pd in automobile exhaust 
oxidation catalysis, at least under the conditions covered by these 
experiments. 


SULFUR DIOXIDE 
REFER ALSO TO CITATION(S) 48283 


HYDROCARBONS 


REFER ALSO TO CITATION(S) 48264, 48284, 48285, 48286, 
48287, 48288, 48289 


48290 (TID—28169) Wall quench and flammability limit effects 
on exhaust hydrocarbon emissions. Final report, Phase 2, October 1, 
1976—September 30, 1977. Fendell, F. (TRW Defense and Space 
Systems Group, Redondo Beach, Calif. (USA)). Nov 1977. Contract 
EY-76-C-03-1261. 123p. Dep. NTIS, PC A06/MF AOl. 

The reconciliation of (1) performance (driveability), (2) high 
petroleum price (fuel efficiency), and (3) low pollution (compatibil- 
ity with p pone emissions standards) points to near-lean-limit 
operation of conventional four-stroke spark-ignition homogeneous- 
charge internal combustion (IC) engines in the near term. Operation 
with large amounts of excess air, however, may lead to unburned 
hydrocarbon emissions and wasted fuel. A heat-loss-stabilized flat- 
flame burner was developed and tested; it is suitable for Raman 
scatterzng measurements of hydrocarbon/air wall-quench-layer and 
reaction-zone composition and temperature. Near the fuel-lean limit, 
quench-layer thicknesses and flame stand-off distances above the 
burner of up to 1.0 mm have been obtained in propane/air flames.A 
spatial-resolution capability of 0.1 mm, to within 0.1 mm of the 
quench wall or burner face, is anticipated with the Raman scattering 
facility that was designed. This facility is being assembled, and is to 
be ready for use early in anticipated follow-on work. Measured 

tra of flame emission near the fuel-lean limit lead to the conclu- 
sion that flame background emission, and C, or particle fluorescence, 
should not have a serious effect upon the measurement capabilities of 
the Raman technique in this application. The measurements of 
quench-layer and reaction-zone geometry and flow rates already 
obtained will prove useful for testing the validity of the theeoretical 
model described. 


48291 Vertical-flow catalytic muffler. Garcea, G. (to Alfa 
Romaeo S.p.A.). US Patent 4,086,063. 25 Apr 1978. Priority date 31 
Aug 1971, Italy. 10p. 

A muffler for internal combustion engines to afford a better 
approach to the solution of air pollution problems due to unburned 
fuel fractions is described. The muffler is of the catalytic type and 
has a flattened structure, with the flow of the exhaust gases through 
the catalyst taking place in a substantially downward vertical direc- 
tion. By such an arrangement the gas pressure drop through the 
catalyst is reduced and the catalyst efficiency is increased. 


48292 Evaporation purge control device. Vardi, J.; Kittler, M.J. 
(to Exxon Research and Engineering Co.). US Patent 4,085,721. 25 
Apr 1978. Filed date 16 Jun 1976. 8p. 

Hydrocarbon fuel vapors from an internal combustion engine 
are adsorbed during engine nonoperation on an adsorbent and there- 
after desorbed during engine operation by backflowing atmospheric 
air therethrough and then combusted in the engine. Desorption is 
initiated and maintained when the total air flow to the engine 
reaches a predetermined minimum amount. 


ALTERNATIVE FUELS 


REFER ALSO TO CITATION(S) 46998, 48278, 48283 


48293 (BNL—24369) Performance of water-added reciprocating 
engines: air-standard-cycle-approximation. Krishna, C.R.; McAlevy, 
R.F. III. (Brookhaven National Lab., Upton, N.Y. (USA)). Mar 
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1978. Contract EY-76-C-02-0016. 14p. (CONF-780417—10). Dep. 
NTIS, PC A02/MF AO1. 

From Western States Section/Combustion Institute; Boulder, 
CO, USA (17 Apr 1978). 

An Air-Standard-Cycle-Approximation to the ideal cycles of 
reciprocating engines has resulted in the prediction that water addi- 
tion will decrease the indicated efficiency of reciprocating engines. 
The results show for the relative efficiencies that the ideal Otto 
cycle > the ideal limited pressure cycle > the ideal diesel cycle. It 
is concluded that the Air-Standard-Cycle-Approximation can play a 
useful role in rationalizing the performance of water-added recipro- 
cating engines as it has historically for engines without water addi- 
tion. 


48294 (HCP/M2098—01) Denaturants for ethanol/gasoline 
blends. (Mueller Associates, Inc., Baltimore, Md. (USA)). Apr 1978. 
Contract EX-76-C-01-2098. 19p. Dep. NTIS, PC A02/MF AOl1. 

A major source of revenue for the Federal Government is the 
tax placed on ethyl alcohol used for human consumption. If ethyl 
alcohol (ethanol) is used as an automotive fuel, it will be necessary to 
deter any potential public damage or attempts at avoiding the 
taxation of potable ethanol, both of which could occur through 
uncontrolled distribution of bootleg alcohol products. This study 
assesses: (1) if the ordinary methods of denaturing ethyl alcohol are 
satisfactory to prevent the recovery of potable ethanol from any 
future ethanol/gasoline fuel blends; and (2) if there is a need for the 
development of a more-effective denaturant. This study also consid- 
ers the effects that any Government tax-credit programs (designed to 
encourage the use of alcohol as a gasoline extender) may have on the 
possible recovery of potable ethanol from ethanol/gasoline fuel 
blends. 


48295 (HCP/W3684—01/1) Identification of probable auto- 
motive fuels composition: 1985—2000. (Southwest Research Inst., 
San Antonio, Tex. (USA)). May 1978. Contract EY-76-C-04-3684. 
225p. Dep. NTIS, PC A10/MF AO1. 

The principal factors and activities in the production of 
automotive fuels which have synthetic hydrocarbon constituents and 
alcohol fuels derived from coal are traced and discussed in detail. 
These include selection of reference raw materials, syncrude compo- 
sitions for a variety of candidate conversion processes, and finished 
automotive fuels composition based upon domestic fuel demand 
projections for the time frame 1985 to 2000. In addition, those fuel- 
engine relationships pertinent to developing optimized automotive 
systems are discussed in relation to anticipated developments in 
propulsion systems technology. Projected compositions and per- 
formance of finished specification-quality automotive fuels for this 
time frame are not expected to differ significantly from those for 
today’s fuels since it is anticipated that coal- or shale-derived syn- 
crudes will be blended with dominant petroleum crudes at conven- 
tional petroleum refineries rather than at plants dedicated to the 
exclusive refining of synthetic crudes. Consequently, excessive unde- 
sirable compounds can be diluted to acceptable specifications levels 
by proportionate blending with petroleum feedstocks. 


48296 (NBS-TN—937) Estimation of net enthalpies of combus- 
tion of some aviation fuels expressed in the international system of 
units (SI). Nuttall, R.L.; Armstrong, G.T. (National Bureau of 
Standards, Washington, D.C. (USA). Inst. for Materials Research). 
Apr 1977. 63p. GPO $1.30. 

A new correlation was made of the net enthalpy of combus- 
tion of some aviation fuels with their aniline point, density, and 
sulfur content. Previous correlations gave a set of five equations 
relating the enthalpy of combustion to the aniline point gravity 
product for five classes of fuels ranging from aviation gasoline to 
kerosine. These equations were in non-SI units. The correlation 
reported gives similar sets of equations using SI units and also gives a 
single equation which can be used to adequately predict the net 
enthalpy of combustion of all five classes of fuels from measurements 
of aniline point, density, and sulfur content. 


48297 Hydrogen fuel system for a vehicle. Tangri, K.C. US 
Patent 4,085,709. 25 Apr 1978. Filed date 4 Dec 1975. 6p. 

The system is used with an internal combustion engine, is 
mounted on a vehicle, and is operable primarily when the vehicle is 
at rest for generating and storing hydrogen gas on the vehicle. The 
system includes a gas cylinder, an electrolyzer connected to the gas 
cylinder, a dc power supply connected to the electrolyzer and 
including electrical apparatus for converting ac current to dc current 
and a control circuit connected to the dc power supply, to the 
electrolyzer, and to the gas cylinder, all of which are mounted 
within the vehicle. The control circuit for controlling generation and 
storage of hydrogen gas is operable from and connectible to a 
conventional ac source. 





4786 ENERGY RESEARCH ABSTRACTS 


MATERIALS 


48298 (CONF-7705101—(Absts.)) Sixth international sympo- 
sium on magnetic resonance. (National Research Council of Canada, 
Ottawa, Ontario). 1977. 411p. (In French and English). Dep. NTIS 
(US Sales Only), PC A18/MF AOI. 

From International symposium on magnetic resonance; Banff, 
Alberta, Canada (21 May 1977). 

Abstracts are presented from papers given at the conference. 
Topics covered include: Nuclear magnetic resonance; electron spin 
resonance; spin relaxation; and acoustic NMR. (GHT) 


48299 (SAND—77-0735) Materials information data bank. 
Mead, K.E. (Sandia Labs., Albuquerque, N.Mex. (USA)). Mar 1978. 
Contract EY-76-C-04-0789. 17p. Dep. NTIS, PC A02/MF AOl1. 

A major concern in the design of weapons systems is compati- 
bility of materials with each other and with the enclosed environ- 
ment. Usually these systems require long-term storage and must have 
high reliability at the end of this storage period. Materials selection is 
thus based on past experience and on laboratory-accelerated testing 
to assure this long-term reliability. To assist in materials selection, a 
computerized materials data bank has been established. In addition to 
references on personnel and documents, this data bank provides 
annotated information on materials so that the designer and materials 
engineer can draw on it for guidance in selecting materials. The 
primary purpose of the data bank is to provide materials compatibil- 
ity data. However, the structure of the system permits the data bank 
to be used for storage and retrieval of general materials information. 
The data bank storage and information retrieval philosophy is dis- 
cussed and procedures for information gathering are outlined. Exam- 
ples of data entries and a list of search routines are presented to 
demonstrate the usefulness and versatility of the system. 


METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 46221, 46237 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 47004, 47620, 48037, 48039, 48435 


48300 (GEPP—310) Diffusion bonding techniques. Peters, R.D. 
(General Electric Co., St. Petersburg, Fla. (USA). Neutron Devices 
Dept.). 21 Jun 1978. Contract EY-76-C-04-0656. 16p. Dep. NTIS, 
PC A02/MF AOl. 

The applications of diffusion bonding at the General Electric 
Neutron Devices Department are briefly discussed, with particular 
emphasis on the gold/gold or gold/indium joints made between 
metallized alumina ceramic parts in the vacuum switch tube and the 
crystal resonator programs. Fixtures which use the differential ex- 
pansion of dissimilar metals are described and compared to one that 
uses hydraulic pressure to apply the necessary bonding force. 


48301 (LBL—6999) New AI5 multifilamentary superconductor 
based on the niobium—aluminum—silicon system. Quinn, G.C. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Dec 1977. 
Contract W-7405-ENG-48. 37p. Dep. NTIS, PC A03/MF AOIl. 

Thesis. 

Based on Powder Metallurgy techniques, a process to fabri- 
cate Nb-Nbs(AI,Si) multifilamentary superconducting wire has been 
developed. Optimum sintering and infiltration parameters are listed 
and the methods of mechanical reduction to wire form are described. 
Preliminary data indicate that diffusion reaction temperatures as low 
as 850°C form the A15 superconducting compound Nbs(AI,Si). 


48302 (LMEC-TDR—78-7) Evaluation of chromel—alumel 
thermocouple wires percussion welded to 2 1/4% chromium—1% 
molybdenum. Burns, W.E.; Thompson, E.G. (Liquid Metal Engineer- 
ing Center, Canoga Park, Calif. (USA)). 30 Mar 1978. Contract EY- 
76-C-03-0700. 10p. AT. 

A special adaptation of capacitance discharge welding called 
percussion welding was evaluated for the attachment of chromel/ 
alumel thermocouples to the bottom of small diameter holes up to 1” 
deep in 2'/4% chromium—1% molybdenum alloy steel. Weld at- 
tachments were examined for quality, cracking, and heat treat effects 
on the alloy steel. Sample thermocouples were fabricated using this 
method and calibrated in freezing point of pure metal standards to 
determine the expected accuracy of the temperatre measurements 
when this procedure is used. 


48303 (ORNL—5400) Transformations occurring on aging of 16- 
8-2 weld metal. Leitnaker, J.M.; Potter, G.A.; Shannon, R.H.; Ed- 
monds, D.P.; Crouse, R.S.; Russell, K.F.; Houck, C.W. (Oak Ridge 
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National Lab., Tenn. (USA)). Jun 1978. Contract W-7405-ENG-26. 
58p. Dep. NTIS (US Sales Only), PC A04/MF AO1. 

Aged welds have been examined by magnetic, optical metal- 
lographic, electrolytic extraction, x-ray diffraction, microprobe anal- 
ysis, and transmission electron microscopic techniques. The magnet- 
ic moment of the metal changed as a function of aging time. The 
change was related, in large part, to a martensitic reaction within the 
matrix. The martensitic reaction, which occurred on cooling the 
samples after aging, was, in turn, related to reactions occurring 
within the matrix. Two reactions within the matrix were seen to be 
important to the martensite reaction: precipitation and homogeniza- 
tion. In the course of the investigation 11 distinct processes involv- 
ing eight phases were observed to take place. Most of these process- 
es did not have large effects on the martensite reaction. The effects 
of the various aging processes on mechanical properties have not 
been ascertained, but some must be important. The need to separate 
the processes in order to understand the effect on mechanical 
properties is argued. 


48304 (RFP—2673) Investigation of hot cracking in deep pene- 
tration electron beam welds. Thorvaldson, W.G. (Atomics Interna- 
tional Div., Golden, Colo. (USA). Rocky Flats Plant). 10 Jun 1978. 
Contract EY-76-C-04-3533. 17p. Dep. NTIS, PC A02/MF AOl. 

A defect in a deep penetration electron beam weld of 304L 
stainless steel to 21-6-9 stainless steel has been identified as a center- 
line hot crack. The study discussed in this report was made to define 
and to eliminate the cause of cracking. 


48305 (RFP—2695) Casting large beryllium ingots. Corle, R.R.; 
Krenzer, R.W.; Voiles, K.E. (Atomics International Div., Golden, 
Colo. (USA). Rocky Flats Plant). 5 Jun 1978. Contract EY-76-C-04- 
3533. 29p. Dep. NTIS, PC A03/MF AO1. 

Beryllium casting is a relatively new technology with the 
successful cast of large ingots being developed during the last 
decade. In 1961, Rocky Flats initiated a beryllium ingot-sheet fabri- 
cation process that included the development of new techniques to 
consistently cast large sound beryllium ingots. This report reviews 
the casting technology that was develo to cast these beryllium 
ingots on a production basis along with some of the remaining 
technical problems requiring additional development work. 


48306 (SAND—78-8006) Property data for gold deposits pro- 
duced by dc, pulse, and asymmetric ac plating. Dini, J.W.; Johnson, 
H.R. (Sandia Labs., Livermore, Calif. (USA)). May 1978. Contract 
EY-76-C-04-0789. 19p. Dep. NTIS, PC A02/MF A0O1. 

Gold, produced via electrodeposition, was studied for vari- 
ations in mechanical properties as the gold plating solution, deposi- 
tion method, and thickness were varied. Two gold plating solutions 
(citrate and phosphonic acid) and three plating modes (dc, pulse, and 
asymmetric ac) were used to create gold deposits varying in thick- 
ness between 25 and 250 ym. Both plating solutions produced very 
similar results, as did deposition via dc or pulse. Gold produced via 
asymmetric ac was harder and less ductile. Regardless of the mode 
or solution used, the gold exhibited a decrease in ultimate tensile 
strength and an increase in elongation as it increased in thickness. A 
300°C, 2-hour heat treatment reduced yield and ultimate tensile 
strength and increased elongation for all deposits. The greater 
strength of the gold produced via asymmetric ac is believed to be 
related to its much finer grain size. 


48307 (TREE—1264) Welding Technology Program. Quarterly 
progress report, January—March 1978. Chopp, J.A.; Eichenberger, 
G.D.; Turner, P.W. (Idaho National Engineering Lab., Idaho Falls 
(USA)). Apr 1978. Contract EY-76-C-07-1570. 47p. Dep. NTIS (US 
Sales Only), PC A03/MF AOl1. 

As part of a DOE-RRT-funded welding technology develop- 
ment program, two narrow-groove joints were welded on 0.91-m 
(36-in.) diameter AISI stainless steel pipe. These joints were made by 
the mechanized GTAW process, employing an Astro Arc orbiting 
welding head and a 300-ampere pulsed power supply. One joint was 
a pipe-to-fitting (90° elbow) weld and the other a pipe-to-pipe weld 
which was peened to evaluate the effect on shrinkage. Longitudinal 
and radial shrinkage and ferrite measurements were taken on each 
weld. Plans for a 0.36-m (14-in.) diameter pipe mismatch study using 
a factorial experiment with two levels of root gap and misalignment 
are reported. Pulsed-arc welding power supplies are compared and 
the effect of electrode configuration on weld bead geometry and 
penetration is discussed. 


48308 (UCRL—13721) Fabrication of ultra-low density berylli- 
um. Final report. Mueller, J.J. (Battelle Columbus Labs., Ohio 
(USA)). Dec 1976. Contract W-7405-ENG-48. 4lp. (SANL—456- 
019). Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

An experimental program, directed to determining the feasi- 
bility of producing porous beryllium structures of 15% of theoretical 
density with nominal 1-mm-diameter pores by a technique involving 
the use of evaporable pore-forming filler material, is described. The 
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experimental work carried through from the initial forming of near- 
spherical particles of evaporable filler materials to the evaluation of 
fabricated porous beryllium specimens. Naphthalene and ammonium 
chloride were selected and evaluated for their utility in this fabrica- 
tion concept. The overall concept involves the following basic steps: 
(1) forming near-spherical evaporable pore-forming particles, (2) 
coating these particles with beryllium powder, (3) cold consolidating 
the composite material into a self-supporting body by isostatic press- 
ing, (4) removing the pore-forming material by its evaporation 
through the finely porous beryllium network, and finally (5) sinter- 
ing the beryllium to obtain a strong, ultra-low-density structure. 


48309 (UCRL—13857) Evaluation of the feasibility of joining 
titanium alloy to heavymet tungsten alloy. (Battelle Columbus Labs., 
Ohio (USA)). 7 Jun 1978. Contract W-7405-ENG-48. 19p. Dep. 
NTIS, MF AO. 

Portions of document are illegible. 

Information is presented on a program to select and evaluate 
methods of brazing and/or explosively welding Ti-6A1-4V titanium 
alloy to Heavymet, a tungsten-base metal containing up to about 
20% alloying elements (nickel, copper, etc.) to improve its ductility 
and other mechanical properties. Designs permitting the reliable 
production of joints between these base metals were of interest too. 
While this investigation was primarily concerned with an engineer- 
ing study of the problems associated with joining these base metals in 
the required configuration, limited experimental studies were con- 
ducted also. The joining methods are reviewed individually. Recom- 
mendations for developing a viable titanium-tungsten joining proce- 
dure are discussed. 


48310 (UCRL—80517) Some mechanical properties of copper 
electrodeposited from commercial pyrophosphate and acid copper sul- 
fate solutions. Wiesner, H.J.; Frey, W.P. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 3 Jan 1978. Contract W- 
7405-ENG-48. 22p. (CONF-780602—2). Dep. NTIS, PC A02/MF 
AOl. 

From 65. conference of American Electroplaters’ Society; 
Washington, DC, USA (Jun 1978). 

Both acid copper and pyrophosphate baths have been used 
extensively in electroforming applications. We required electrode- 
posits that retained their yield strength and hardness after baking at 
high temperatures. However, we found in our experiments that 
deposits from a bright acid copper bath decreased in hardness from 
an original range of 210 to 220 DPH/sub 100g/ to 150 at 150°C and 
105 at 250°C. Later tests with copper deposited at an outside source 
showed that acid copper deposits can retain their hardness after 
baking 8 h at 250°C. However, the elongation was below 3%, 
indicating an excess of brightener in the bath. Deposits from a 
commercial pyrophosphate bath will retain their hardness (210 to 
220 DPH/sub 100g/) at 250°C for 2 h, providing sufficient bright- 
ener is present. We studied the effect of brightener concentration on 
hardness, yield strength, and tensile strength in a commercial copper 
pyrophosphate solution. By increasing the brightener from 0 to 5X 
normal, we raised the hardness from 80 to 225 DPH, the yield 
strength from 130 MPa (19.5 ksi) to 389 MPa (56.5 ksi), and the 
ultimate strength from 235 MPa (34 ksi) to 625 MPa (91.2 ksi). The 
higher values are retained after baking 2 h at 250°C when the 
brightener is 5X normal. 


48311 (WAPD-TM—1382) Are modeling for welding analysis. 
Glickstein, S.S. (Bettis Atomic Power Lab., West Mifflin, Pa. 
(USA)). Apr 1978. Contract EY-76-C-11-0014. 65p. Dep. NTIS, PC 
A04/MF AOl1. 

A one-dimensional model of the welding arc that considers 
heat generation by the Joule effect and heat losses by radiation and 
conduction has been used to study the effects of various gases and 
gas mixtures currently employed for welding applications. Minor 
additions of low ionization potential impurities to these gases are 
shown to significantly perturb the electrical properties of the parent 
gas causing gross changes in the radial temperature distribution of 
the arc discharge. Such changes are reflected in the current density 
distribution and ultimately in the input energy distribution to the 
weldment. The result is observed as a variation in weld penetration. 
Recently published experiments and analyses of welding arcs are 
also evaluated and shown to contain erroneous data and results. 
Contrary to previous beliefs, the inclusion of a radiation loss term in 
the basic energy balance equation is important and cannot be consid- 
ered as negligible in an argon arc at temperatures as low as 
10,000°K. The one-dimensional analysis of the welding arc as well as 
the evaluation of these earlier published reports helps to explain the 
effects of various gases used for welding, improves our understand- 
ing of the physics of the welding arc, and provides a stepping stone 
for a more elaborate model which can be applied to help optimize 
welding parameters. 


48312 Influence of preirradiation thermal-mechanical treatment 
on phase stability and swelling in Type 316 stainless steel. Brager, 
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H.R.; Garner, F.A. (Westinghouse Hanford Co., Richland, WA). 
Trans. Am. Nucl. Soc.; 28: 151-153(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978) 


See CONF-780622—. 


48313 Microstructural effects on creep-rupture behavior of an- 
nealed 2'/,Cr—1 Mo steel. Klueh, R.L. (Oak Ridge National Lab., 
TN). Trans. Am. Nucl. Soc.; 28: 185-186(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48314 Remote pressurization and laser closure welding of mul- 
tiaxially stressed creep capsules. Walker, D.E. (Argonne National 
Lab., IL). Trans. Am. Nucl. Soc.; 28: 190-192(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48315 Fabrication of in-reactor creep capsules using previously 
irradiated cladding tubes. Summers, J.R.; Hins, A.G.; Hall, M.M. Jr. 
(Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 28: 192(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48316 High strength, high ductility low carbon steel. Koo, J.; 
Thomas, G. (to Dept. of Energy). US Patent 4,067,756. 10 Jan 1978. 
Filed date 2 Nov 1976. 6p. 

PAT-APPL-737,753. 

A high-strength, high-ductility low-carbon steel consists es- 
sentially of iron, 0.05 to 0.15 wt % carbon, and 1 to 3 wt % silicon. 
Minor amounts of other constituents may be present. The steel is 
characterized by a duplex ferrite—martensite microstructure in a 
fibrous morphology. The microstructure is developed by heat treat- 
ment consisting of initial austenitizing treatment followed by anneal- 
ing in the (a + y) range with intermediate quenching. 6 figures, 2 
tables. 


48317 Mold materials for ferrous castings: 1977 Hoyt lecture. 
Rassenfoss, J.A. (Amsted Res Lab, Bensenville, Ill). Int. Cast Met. J.; 
2: No. 4, 48-61(Dec 1977). 

Materials which are being used to make one-use, semi-perma- 
nent and permanent molds for ferrous castings are reviewed. Proper- 
ties, foundry behavior and characteristic applications for the various 
materials are described. The economics of sand reclamation are 
demonstrated and the effect of mold material and process choices on 
energy usage and the environment are considered. Estimates are 
made for the consumption of silica and specialty sands and the 
amounts of ferrous metals cast in sand, metal and graphite molds. 35 
refs. 


48318 Method for conducting electroless metal-plating processes. 
Petit, G.S.; Wright, R.R. (to Dept. of Energy). US Patent Applica- 
tion 827,658. 25 Aug 1977. 8p. 

This invention is an improved method for conducting electro- 
less metal-plating processes in a metal tank which is exposed to the 
plating bath. The invention solves a problem commonly encountered 
in such processes: how to determine when it is advisable to shut 
down the process in order to clean and/or re-passivate the tank. The 
new method comprises contacting the bath with a current-conduct- 
ing, non-catalytic probe and, during plating operations, monitoring 
the gradually changing difference in electropotential between the 
probe and tank. It has been found that the value of this voltage is 
indicative of the extent to which nickel-bearing decomposition prod- 
ucts accumulate on the tank. By utilizing the voltage to determine 
when shutdown for cleaning is advisable, the operator can avoid 
premature shutdown and at the same time avoid prolonging oper- 
ations to the point that spontaneous decomposition occurs. 1 figure. 


48319 Lanthanum nickel aluminum alloy. Gruen, D.M.; Mendel- 
sohn, M.H.; Dwight, A. (to Dept. of Energy). US Patent Applica- 
tion 816,574. 18 Jul 1977. 6p. 

A tertiary intermetallic compound capable of reversible sorp- 
tion of hydrogen having the chemical formula LaNi/sub 5-x/Al/sub 
x/, where x is in the range of about 0.01 to 1.5, and the method of 
— hydrogen using the intermetallic compound are described. 1 
igure. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 47851, 48303, 48384 
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48320 (CONF-770642—15) Studies of defects and surfaces by 
channeling. Barrett, J.H. (Oak Ridge National Lab., Tenn. (USA)). 
re 1977. Contract W-7405-ENG-26. 27p. Dep. NTIS, PC A03/MF 
AOl. 

From 3. international conference on ion beam analysis; Wash- 
ington, DC, USA (27 Jun 1977). 

Uses of channeling to study defects and surfaces are reviewed 
briefly with emphasis on ways in which they are currently evolving. 
Consideration is first given to normalization of yields for channeling 
directions to the yield for a random direction, this normalization 
being important to the accuracy of both defect and surface studies. 
The discussion of atom location concentrates on the use that can be 
made of quantitative calculations of flux peaking. The treatment of 
surfaces includes accurate determination of the area of the surface 
peak as well as basic ways of extracting from experiments informa- 
tion on the positions of surface atoms. 


48321 (CONF-780351—1) Development of texture and its role in 
shape memory behavior in a uranium alloy. Vandermeer, R.A.; Cavin, 
O.B. (Oak ~% National Lab., Tenn. (USA)). 1978. Contract W- 
7405-ENG-26. 24p. Dep. NTIS, PC A02/MF AO1. 

From 5. conference on textures of materials; Aachen, F.R. 
Germany (29 Mar 1978). 

The development of preferred orientations in alloys quenched 
to produce metastable, crystalline phases, e.g., alloys capable of 
undergoing phase transformation with the application of stress and 
alloys already martensitic which deform by processes that are not 
the customary irreversible slip mechanisms, was studied. Texture 
development in a uranium alloy containing nominally 7.5 wt.% Nb 
+ 2.5 wt. % Zr is reported. (GHT) 


48322 (GA-A—14770) Recrystallization behavior of alloy 800H. 
Lai, G.Y.; Smith, A.B. (General Atomic Co., San Diego, Calif. 
(USA)). Dec 1977. Contract EY-76-C-03-0167-050. 26p. (CONF- 
780627—1). Dep. NTIS, PC A04/MF AO1. 

From Symposium on characterization of materials for elevat- 
ed temperature service; Montreal, Canada (25 Jun 1978). 

The recrystallization behavior of 20% prestrained Alloy 
800H in both unstressed and stressed conditions is presented. The 
recrystallization behavior of unstressed materials was characterized 
in the temperature range 1400 to 1700°F (760 to 927°C). The time to 
onset of recrystallization was determined by optical metallography. 
The results suggest that the recrystallization of Alloy 800H is a 
thermally activated process with a single activation energy. This 
provides a means of extrapolation to the lower temperature ranges 
most relevant to service conditions, and a basis for limiting the 
maximum service temperature for cold worked materials to avoid 
recrystallization within the design life of the structural component. 
Recrystallization under applied stresses was also investigated by 
conducting creep tests on 20% prestrained materials. The results 
tend to indicate that the recrystallization kinetics were not signifi- 
cantly affected by the applied stresses. 


48323 (LBL—7629) Low temperature kinetic study of the forma- 
tion of the superconducting A15 phase in the Nb—Al—Ge system. 
Douglas, K.E. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.; California Univ., Berkeley (USA). Dept. of Mechanical 
Engineering). Mar 1978. Contract W-7405-ENG-48. 35p. Dep. 
NTIS, PC A03/MF AO1. 

Thesis. 

A kinetic study has been made of the reactions occurring in 
the Nb-Al-Ge system at temperatures below 1000°C. This study has 
resulted in a two step heat treatment prior to the A1l5 formation 
reaction to be used to control the A1l5 formed. It was found that a 
Ge rich phase can be used to control the diffusion rate of the Al into 
the Nb. The interface between this barrier phase and the Nb matrix 
serves as the reaction site for the formation of the A15. 


48324 Isothermal decomposition behavior of B-stabilized zircon- 
ium alloys at elevated temperatures. McDonald, S.G.; Sabol, P. 
(Westinghouse Research Labs., Pittsburgh, Pa. (USA)). J. Less- 
Common Met.; 57: No. 1, 79-92(Jan 1978). 

The isothermal decomposition behavior of a series of B- 
stabilized Zr + 14-20 wt.% Nb alloys has been characterized 
employing X-ray diffraction, optical microscopy, transmission elec- 
tron microscopy and microhardness measurements. Aging treat- 
ments performed at 825 K for less than 100 h precipitated a- 
zirconium in the 8-zirconium matrix and resulted in a significant 
hardening of the alloys. Aging times of approximately 100 h led to 
the formation of the equilibrium decomposition products, B-niobium 
particles in an a-zirconium matrix, without any loss of strength. 
Longer aging times produced a general coarsening of the structure 
and a subsequent decline in hardness. A comparison of the results 
obtained in this investigation with the structures and properties 
exhibited by the -stabilized titanium alloys indicates that the isoth- 
ermal decomposition behavior of the two systems is very similar. 
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MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 46656, 47433, 47469, 47553, 
47609, 47616, 47617, 47618, 47619, 47726, 47729, 47815, 48313 


48325 (EPRI-NP—526(Vol.3)) Transient deformation properties 
of Zircaloy for LOCA simulation. Final report. Hann, C.R.; Mohr, 
C.L.; Busness, K.M.; Olson, N.J.; Reich, F.R.; Stewart, K.B. (Bat- 
telle Pacific Northwest Labs., Richland, Wash. (USA)). Mar 1978. 
262p. Dep. NTIS, PC A12/MF AOl. 

The creep/creep rupture anisotropic en of Zircaloy 
were determined and compared by analytical techniques with ramp- 
pressure and ramp-temperature test results. Tests were performed 
over the temperature range of 600°F (589°K) to 2200°F (1477°K) 
with the emphasis on the 800°F (700°K) to 2000°F (1366°K) tem- 
perature levels in low pressure air (6.5 x 10-5 atm) and in a | atm 
mixture of 20% oxygen, 80% argon. Stress levels of 60 to 95% of the 
ultimate tensile stress were used for the majority of the tests at each 
of the temperature levels tested, with selected tests performed as low 
as 30% of the ultimate tensile stress. Biaxial and uniaxial testing 
modes were used to evaluate the anisotropic deformation behavior. 
The combination of test results and predictive analysis techniques 
developed as part of this program make it possible to predict the 
transient deformation of reactor fuel cladding during simulated 
LOCA conditions. Results include creep/creep rupture strain nu- 
merical constitutive relationships out of 120 seconds, computer 
codes and ramp test data. 


48326 (HEDL-TME—78-56) Evaluation of the round compact 
specimen for fatigue-crack growth rate testing. James, L.A.; Mills, 
W.J. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Jun 1978. Contract EY-76-C-14-2170. 29p. Dep. NTIS (US 
Sales Only), PC A03/MF AOl1. 

A proposed round Compact Specimen was evaluated for its 
suitability for fatigue-crack growth rate testing. The results were 
compared to results from standard Compact Specimens (per ASTM 
E399-74), and the two specimens were found to yield equivalent 
results. A number of K-solutions have also been proposed for the 
Round Compact Specimens, and these are reviewed. The agreement 
between the various solutions was quite good, and the Newman 
Equation was used to evaluate the present results. 


48327 (LBL—7300) Improved formability of aluminum—germa- 
nium near eutectic compositions through the application of superplasti- 
city principles. Pech, G.J. (California Univ., Berkeley (USA). Law- 
rence Berkeley Lab.). Dec 1977. Contract W-7405-ENG-48. 54p. 
Dep. NTIS, PC A04/MF AO1. 

Thesis. 

The 80-20 and 70-30 atomic percent Al-Ge compositions, 
which are used in the Nbs(Al,Ge) superconducting material, were 
investigated. These alloys are brittle at room temperature, but have 
been deformed plastically in this study by simulating conditions that 
have produced superplasticity in similar materials. The microstruc- 
ture of these Al-Ge compositions was controlled to produce an 
inherently ductile structure of Ge spheroids dispersed throughout an 
Al matrix. A very fast cooling rate followed by a short anneal of 7 
minutes at 400°C has been found to produce a fine homogenous 
spheroidal structure in 0.5” diameter castings. Vickers microhard- 
ness tests were performed on castings of lamellar and fibrous micros- 
tructures after anneals at temperatures from 300 to 400°C. The 
deformation behavior of castings subjected to various conditions is 
reported. Parameters such as microstructure, temperature, % reduc- 
tion, and anneals were investigated, and the results were used to 
successfully reduce Al-Ge castings to wire. 


48328 (RFP—2714) Residual stress measurments of chromium 
films by x-ray diffraction, the sin*psi method. Wong, S.M. (Atomics 
International Div., Golden, Colo. (USA). Rocky Flats Plant). 1978. 
Contract EY-76-C-04-3533. 19p. (CONF-780430—4). Dep. NTIS, 
PC A02/MF AO1. 

From Conference on metallurgical coatings; San Francisco, 
CA, USA (3 Apr 1978). 

Residual stresses on chromium films vacuum deposited by 
electron beam on beryllium substrates were measured by x-ray 
diffraction. The minute peak shift of the diffraction profile reveals 
the presence of strain, hence stress. Shift detection was made possi- 
ble by fitting experimental data to a modified Lorentz function and 
then subjecting the fit to a regression analysis. Computer aid was 
utilized extensively. Stresses, both tensile and compressive, and of 
magnitude between 10° to 10'° dynes cm~? were found for substrate 
temperatures in the range of 300 to 550°C. 


48329 (SAND—78-8653) Solid metal embrittlement of Ti— 
6Al—6V—2Sn by cadmium, silver, and gold. Stoltz, R.E.; Stulen, 
R.H. (Sandia Labs., Livermore, Calif. (USA)). May 1978. Contract 
EY-76-C-04-0789. 25p. Dep. NTIS, PC A02/MF AOl1. 

Solid metal embrittlement of Ti-6A1-6V-2Sn has been ob- 
served with Cd, Ag, and Au. A threshold temperature of 477 to 
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505°K exists for Ag and Au, below which no embrittlement was 
observed. Embrittlement by Cd at 421°K was confirmed. No em- 
brittlement due to Cu or Ni was observed at temperatures as high as 
560°K. Scanning Auger analysis of Ag and Cd embrittled samples 
indicated that (1) the fracture path is intergranular, (2) surface 
diffusion is the limiting transport mechanism, and (3) surface diffu- 
sion of Cd and Ag is over the titanium oxide. The fracture process is 
discussed in relation to liquid metal embrittlement. 


48330 (UCRL—81034) Ductile crack initiation in the Charpy V- 
notch test. Server, W.L.; Norris, D.M. Jr.; Prado, M.E. (Fracture 
Control Corp., Goleta, Calif. (USA); California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 25 Apr 1978. Contract W-7405- 
ENG-48. 18p. (CONF-780213—9). Dep. NTIS, PC A02/MF AOl1. 

From 107. AIME meeting; Denver, CO, USA (26 Feb 1978). 

Initiation and growth of a crack in the Charpy V-notch test 
was investigated by performing both static and impact controlled 
deflection tests. Test specimens were deformed to various deflec- 
tions, heat-tinted to mark crack extension and broken apart at low 
temperature to allow extension measurements. Measurement of the 
crack extension provided an estimate of crack initiation as defined by 
different criteria. Crack initiation starts well before maximum load, 
and is dependent on the definition of “initiation”. Using a definition 
of first micro-initiation away from the ductile blunting, computer 
model predictions agreed favorably with the experimental results. 


48331 (Y/DA—7861) Mechanical and physical properties of 
cold-worked uranium rod. Evans, P.A.; Werner, W.J. (Oak Ridge Y- 
12 Plant, Tenn. (USA)). 10 May 1978. Contract W-7405-ENG-26. 
20p. Dep. NTIS, PC A02/MF AOl1. 

The mechanical and physical properties of a uranium rod that 
has been cold worked from 0 to 55% were determined. Strong 
directionality was evident. A tensile yield strength of 620 MPa can 
be achieved with between 25 and 40% cold reduction by swaging. 


48332 External pressure creep behavior of Zircaloy-2 tube. 
Kubo, T.; Oguma, M.; Fujie, H. (Hitachi Research Lab., Japan). 
Trans. Am. Nucl. Soc. ; 28: 187-188(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


PHYSICAL PROPERTIES 


48333 (COO—2314-13) Experimental determination of the tem- 
perature dependence of metallic work functions at low temperatures. 
Progress report. Pipes, P.B. (Dartmouth Coll., Hanover, N.H. 
(USA). Dept. of Physics and Astronomy). 1977. Contract EY-76-S- 
02-2314. 7p. Dep. NTIS, PC A02/MF AO1. 

Progress made under ERDA Contract No. EY-76-S-02- 
2314.002 is described. Efforts to gain theoretical insight into the 
temperature dependence of the contact potential of Nb near the 
superconducting transition have only been qualitatively successful. 
Preliminary measurements of adsorbed *He gas on the temperature 
dependence of the contact potentials of metals were performed and 
compared with a previously developed theory. 


48334 (GA-A—14894) Carbon and silicon carbide as first wall 
materials in inertial confinement fusion reactors. Hopkins, G.R.; 
Price, R.J.; Bullock, R.E.; Dalessandro, J.A.; Elsner, N.B. (General 
Atomic Co., San Diego, Calif. (USA)). Mar 1978. Contract W-7405- 
ENG-48. 110p. Dep. NTIS, PC A06/MF AO1. 

An assessment of two first wall materials, H-451 nuclear 
graphite and chemical vapor deposited silicon carbide, is given. A 
compilation of materials properties is presented. This is followed by 
temperature profiles and limitations and stress distribution and ef- 
fects. Next, a discussion is given on the coupling of these ceramic 
materials to a metal, for enhancement of heat transfer from the first 
wall to the coolant circuits. (MOW) 


48335 (LBL—7676) Angle-resolved photoelectron spectroscopy 
applied to the determination of the surface electronic structure of 
crystalline metals. Williams, R.S. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). May 1978. Contract W-7405-ENG-48. 
181p. Dep. NTIS, PC A09/MF AO1. 

Thesis. 

The experimental determination of solid state electronic band 
structure was shown to be feasible through angle resolved photoe- 
lectron spectroscopic (ARPES) studies of the valence bands of 
oriented copper single crystals. In order to assign features observed 
in ARPES spectra to solid state energy bands, the theoretical 
description of the photoemission process must be understood in 
detail. For this purpose, the influence of the excitation process, hot 
electron transport, and surface effects on observed spectra are con- 
sidered carefully. First, photoemission from atomic neon is examined 
theoretically to learn the nature of the continuum final state and its 
relation to the total and differential atomic cross sections. The 
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directionality of the band-like final states in a crystalline solid is then 
determined by examining ARPES spectra collected from Cu single 
crystals. Inelastic scattering processes in a solid cause attenuation of 
photocurrent, which is studied by studying the surface sensitivity of 
plasmon loss satellites in photoemission spectra of Al and In. The 
effect of photocurrent damping on ARPES valence band spectra of 
copper is then investigated by examining the relaxation of crystal 
momentum selection rules with increased surface sensitivity. The 
presence of the surface itself is important in determining angular 
distributions, as shown by measurements of photoelectron refraction. 
Photoemission is also possible from states localized at the surface, 
and examples of surface state photoemission are found from the (111) 
and (211) surfaces of copper. Finally, the dynamic effects of thermal 
lattice disordering are shown to be extremely important in photoe- 
mission studies applied to band structure determinations, as electron- 
phonon interactions can suppress the information content of an 
ARPES spectrum drastically. 


48336 (SAND—77-2092) Oxidation of titanium hydrides and 
titanium metal. Quinn, R.K. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Feb 1978. Contract EY-76-C-04-0789. 15p. (CONF- 
771169—1; CONF-7710137—1). Dep. NTIS, PC A02/MF AO1. 

From Catalysis and catalytic materials conference; Boston, 
MA, USA (14 Nov 1977). 

The electrochemical oxidation of titanium and titanium hy- 
dride thin films (200 to 6000 A) has been used to model the solid 
state oxidation of these active, high energy density materials. These 
metals are used as fuels in pyrotechnic mixtures for expiosive com- 
ponents. The apparent thickness of the oxide was controlled by the 
magnitude of applied potential across the film. On previously un- 
treated films, onset of oxidation occurred at c.a. + 0.100 volts versus 
SCE; the peak potential in this faradic process varied as a function of 
pretreatment and surface condition. After oxide formation, the thin 
film electrodes behaved as semiconducting surfaces. The electrode 
capacitance of the oxide film showed ideal semiconductor behavior. 
Post-mortem analysis by ESCA and Auger spectroscopy was used to 
characterize the extent of oxidation of the film surface. Observation 
of the dN(E)/dE and N(E) Auger spectrum (L/sub III/Mo,3N: and 
L/sub III/Mo2,3Msg,5 transitions) indicated that the electrode surface 
is a mixture of TiO, TixOs and TiOz, as well as the respective 
metallic phases. This is confirmed by the predominate ESCA Ti 
transition (2p/sub 3/2/). The extent of oxide growth into the films 
was measured by Auger/depth profiling experiments and the results 
are comparable for the two systems. The results of these experiments 
are compared for titanium and titanium hydride and are examined as 
to a model for oxide formation and growth. 


48337 (UCRL—81124) Acoustic velocity measurement across 
the diameter of a liquid metal column. Calder, C.A.; Wilcox, W.W. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 15 
May 1978. Contract W-7405-ENG-48. 19p. (CONF-780565—1). 
Dep. NTIS, PC A02/MF AO1. 

From SESA spring meeting; Wichita, KS, USA (15 May 
1978). 

Present techniques for measuring sound velocity in liquid 
metals have been limited by the use of transducers which cannot 
survive in extreme temperature conditions. These methods also 
require relatively long measurement times. An optical noncontacting 
method has been developed which may be used for extremely short 
experimental times and very high temperatures and pressures. This 
technique is being incorporated into an isobaric expansion apparatus 
in which a 1 mm diam wire sample in a high pressure argon gas 
environment is resistively heated to melt within a time period of only 
a few microseconds. Before instability of the liquid column occurs, 
thermal expansion, enthalpy, and temperature are measured. The 
addition of the sound velocity measurement permits a more complete 
determination of the thermophysical properties of the liquid metal. 


48338 Hydrogen permeation characteristics of 316-SS, 321-SS, 
and inconel-625. Van Deventer, E.H.; Maroni, V.A. (Argonne Na- 
tional Lab., IL). Trans. Am. Nucl. Soc.; 28: 199-200(JJun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


48339 Use of binary alloys of the lanthanides for tritium recov- 
ery. Carstens, D.H.W. (Los Alamos Scientific Lab., NM). Trans. 
Am. Nucl. Soc.; 28: 202(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48340 Deuterium pumping speeds of overlaid titanium thin films. 
Malinowski, M.E. (Sandia Labs., Livermore, Calif. (USA)). J. Nucl. 
Mater.; 71: No. 2, 368-371(Jan 1978). 
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Results of an experiment to determine the effect of deuterided 
substrates on the pumping of deuterium by titanium thin films are 
presented. Pumping speeds were measured at approximately 10~? 
torr and for both clean and CO contaminated films. It is concluded 
that the pumping of deuterium by titanium films at room tempera- 
ture and 10~* torr is strongly influenced by deposition on deuterided 
titanium films. The data are, in part, explained by diffusion of 
deuterium from the substrate into the freshly deposited films. 


48341 Modelling displacement correlations in computer simula- 
tions of particle-solid collisions. Jackson, D.P. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario. Chalk River Nuclear Labs.); 
Barrett, J.H. (Oak Ridge National Lab., Tenn. (USA)). Comput. 
Phys. Commun.; 13: No. 3, 157-166(1977). 

A linear transformation method of modelling equal-time dis- 
placement correlations in computer simulations of ion-lattice interac- 
tions is presented. Test examples for the one-dimensional atomic 
string and the three-dimensional lattice cases are discussed with 
practical considerations for applications to physical systems empha- 
sized. 


48342 Photoemission from noble metals and adsorbates using 
synchrotron radiation. Shirley, D.A.; STOEHR, J.; WEHNER, P.S.; 
WILLIAMS, R.S.; APAI, G. (CALIFORNIA UNIV., BERKE- 
LEY (USA). LAWRENCE BERKELEY LAB.). Phys. Scr.; 16: No. 
5, 398-413(1977). 

From Conference on electron spectroscopy; Uppsala, Sweden 
(9 - 12 May 1977). 

With the advent of synchrotron radiation in the 32-280 eV 
range at the Stanford Synchrotron Radiation Project, it has become 
possible to elucidate the transition from ultraviolet to X-ray-induced 
photoemission. This has accomplished by studies of noble metals. 
Polycrystalline copper shows a valence-band (VB) profile that ap- 
proaches the X-ray induced shape at hy approximately 100 eV. In 
polycrystalline silver, the 4d cross section follows the atomic curve, 
with a reversal of VB peak intensities near hy=110 eV. Strongly 
anisotropic behavior is observed in copper single crystals, using 
angle-resolved photoemission (ARP). Normal ARP spectra from 
Cu(100), (110), and (111) crystals follow the band dispersion through 
the Brillouin Zone, including a dramatic resonance between the 
Fermi level (Esub(F)) and 2 eV binding energy for hy=43-52 eV. 
High temperature and high photon energy studies demonstrate the 
importance of the Debye-Waller factor in photoemission leading to a 
breakdown of the direct transition model. In adsorption studies of 
CO on Ni and Pt, CO is shown to stand up with oxygen out. For Pt, 
electrons are found to flow from tsub(2g) orbitals near Esub(F) to 
CO, and the CO Im and Ssigma binding energies are reversed 
relative to the gas phase. At higher photon energies, hy=150 eV, 
the CO orbitals are very prominent on a Pt substrate. An inversion 
of the angular distribution of these orbitals and energy-dependent 
resonances in their intensities provide evidence for final state scatter- 
ing effects at photon energies above 40 eV. 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 46178, 46213, 46230, 46844, 
46909, 47166, 47167, 47469, 47616, 47617, 47619 


48343 (FE—2299-18) Sulfidation-resistant alloy for coal gasifica- 
tion service. Quarterly report, September 1—November 30, 1977. 
Perkins, R.A.; Bhat, M.S. (Lockheed Palo Alto Research Labs., 
Calif. (USA); California Univ., Berkeley (USA). Dept. of Materials 
Science and Engineering). 12 Dec 1977. Contract EX-76-C-01-2299. 
28p. Dep. NTIS, PC A03/MF AO1. 

An Fe-18Cr-S5Al-1Mo-1Hf alloy has been tested in synthetic 
coal gasification atmospheres at 500 and 1000 psi pressure. Resis- 
tance to attack is similar to that observed at atmospheric pressure. 
Tests also have been made at high pressure in a low P/sub O2/-high 
P/sub S2/ atmosphere representative of low Btu gasification. The 
alloy did not resist attack under these conditions and has a transition 
to non-protective behavior with decreasing P/sub O2/ and/or in- 
creasing P/sub S:/. A molybdenum alloy (TZM-Mo) is being 
screened for sulfidation resistance in coal gasification atmospheres. 
Initial tests at 1800°F in the DOE/MPC gas mixture show a parabol- 
ic rate behavior with negligible attack. Extrapolation of the data 
indicates a potential loss of 0.2 mil in one year, with 1% HeS in the 
gas. Samples will be exposed to a cumulative time of 4000 hr to 
obtain more accurate rate data. Impact tests indicate that Al and Si 
lower the notched impact toughness and raise the ductile to brittle 
transition temperature of Fe-Cr alloys with 17-19Cr. The addition of 
1 to 2% Mo slightly improves impact behavior. An Fe-18Cr-5AI- 
1Mo-1Hf alloy is concluded to have the best combination of corro- 
sion resistance and mechanical properties. This composition and an 
upper limit composition of 19Cr-6Al-2Mo-1Hf have been selected 
for the final Phase III evaluation. Two 50-Ib ingots of each composi- 
tion have been vacuum induction melted and cast successfully. 
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48344 (LBL—7331) Elevated temperature corrosion behavior of 
iron-base ternary alloys that develop Cr2O; and/or AlO; barrier 
scales. Nagarajan, V.; Levy, A.V. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). May 1978. Contract W-7405- 
ENG-48. 49p. (CONF-780571—2). Dep. NTIS, PC A03/MF AOl1. 

From 153. meeting of the Electrochemical Society; Seattle, 
WA, USA (21 May 1978). 

The elevated temperature corrosion behavior of iron-base 
ternary alloys that develop Cr2O3 and/or AlOs barrier scales was 
investigated by exposing them to a mixed gas environment at 982°C 
whose PO2 was approximately 10~'* atm and whose PS2 was ap- 
proximately 10~* atm. The alloys containing 18% Cr and 2.5 to 5% 
Al had the best corrosion resistance of the alloys tested. They 
developed a duplex Cr203/Al2Os scale through which sulfur did not 
readily diffuse. The 18% Cr alloy containing only 1% Al formed a 
Cr2O; scale and had poor corrosion resistance because of rapid 
sulfur diffusion through the scale. Alloys that contained 10% Al and 
0 to 15% Cr did not have good corrosion resistance because of sulfur 
diffusion through the ed AkOs scale which formed. Alloys with 
18% Cr that contained Si as a ternary addition did not develop 
continuous SiO2 layers beneath the Cr2Os3 outer scale and exhibited 
poor corrosion resistance. 


48345 (NBS-MONO—158) Corrosion and protection of steel 
piles in a natural seawater environment. Escalante, E.; Iverson, W.P.; 
Gerhold, W.F.; Sanderson, B.T.; Alumbaugh, R.L. (National Bureau 
of Standards, Washington, D.C. (USA). Inst. for Materials Re- 
search). Jun 1977. 43p. GPO $1.60. 

This report describes the first eight years of a long term 
program in which twenty-three coating systems and five cathodic 
protection systems are evaluated on their ability to protect steel piles 
in offshore conditions. These systems are made up of nonmetallic 
coatings, metallic pigmented coatings, nonmetallic coatings on metal 
filled coatings, nonmetallic coatings on metallic coatings, metallic 
coatings, and cathodic protection on bare and coated piles. It in- 
cludes a description of the annual on-site electrochemical coating 
evaluation and a description of the final physical evaluation made on 
the piles after removal. The results of these electrochemical and 
physical evaluations are presented graphically and in tabular form. 


48346 (ORNL/NUREG—37) Corrosion of steel tendons in con- 
crete pressure vessels: review of recent literature and experimental 
investigations. Griess, J.C. (Oak Ridge National Lab., Tenn. (USA)). 
14 Apr 1978. Contract W-7405-ENG-26. 43p. (NUREG/CR—0092). 
Dep. NTIS, PC A03/MF AO1. 

The fundamentals of localized corrosion are briefly discussed, 
and the literature concerning corrosion of carbon steel in aqueous 
environments, in particular the stress-corrosion cracking of carbon 
steels, is reviewed. The behavior of high strength steels in specific 
environments, including concrete and organic substances, is also 
summarized. The available information indicates that the corrosion 
of steels in correctly formulated concrete is minimal. Even apprecia- 
ble concentrations of chloride, sulfate, sulfide, and nitrate salts can 
be tolerated in the concrete or grout without detrimental effects. 
Adherence to established standards in the preparation and applica- 
tion of grouts in tendon-bearing conduits should guarantee very long 
tendon lifetimes. Little is reported about the behavior of tendons in 
proprietary organic greases or waxes, but very good corrosion 
resistance is expected if the organic material remains intact. Stress- 
corrosion cracking tests performed with AISI 1080 steel tendon 
wires, using the constant-strain-rate method, produced results ex- 
pected from data in the literature. Cracking was observed only in 
neutral or acid solutions containing hydrogen sulfide, in ammonium 
nitrate solutions, and possibly in a dilute solution of sodium bisulfite. 
General corrosion tests in water and in dilute solutions of sodium 
nitrate, chloride, or sulfate showed that oxygen was an important 
factor; corrosion was substantially greater when oxygen had free 
access to the solution than when access to oxygen was restricted. In 
the tests with oxygen the heaviest attack on the steel tendons was at 
the waterline of the solution. 


48347 (UCID—17835-78-1) Materials development for thermo- 
chemical cycles: sulfuric acid vaporizer. Semiannual technical report, 
October 1, 1977—March 31, 1978. Krikorian, O.H. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 22 Jun 1978. Con- 
tract W-7405-ENG-48. 7p. Dep. NTIS, PC A02/MF AO1. 

Installation of a sulfuric acid corrosion test facility has been 
completed and is described. The facility is to be used for testing of 
potential materials for containment and heat exchange of a sulfuric 
acid vaporizer at temperatures up to 725°K and boiling pressures of 
>20 atm (2 MPa). Materials that are ready for test are Duriron, 
Durichlor 51, single crystal Si, hot-pressed Sis Ns (Noralide NC-132), 
and hot-pressed SiC (Crystar HD-435), and tests are expected to get 
underway in April pending Hazards Control approval. 


48348 Compatibility of cladding materials with thorium—urani- 
um alloys. Johnson, C.E.; Tetenbaum, M.; Shinn, W.A. (Argonne 
National Lab., IL). Trans. Am. Nucl. Soc.; 28: 168-169(Jun 1978). 
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From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 


* See CONF-780622—. 


48349 Cases of application of two special stainless steels used in 
nuclear fuel processing plants. Desestret, A.; Ferriol, J.; Vallier, G. 
(Cent de Rech d’Unieux, Soc Creausot-Loire, Fr). Mater. Tech.; No. 
9-10, 621-636(Sep-Oct 1977). (In French and English). 

A description is given of the corrosion problems arising while 
the fuel elements are being dissolved in the nitric acid solution and 
during evaporation of the fission products. The stainless steels are 
then in contact with a number of more or less oxidizing nitric acid 
solutions. Results of corrosion tests carried out on two stainless 
steels are presented, including results concerning integranular corro- 
sion in oxidizing nitric acid media in the presence of chromium 
carbide precipitates with and without chromium depletion in the 
adjacent regions, and results concerning intergranular corrosion 
under transpassive conditions in a highly oxidizing medium. 23 refs. 


48350 Hydrogen adsorption by zirconium alloys at elevated tem- 
perature. Ageenkov, A.T.; Savel’ev, V.F. Izv. Akad. Nauk SSSR, 
Met.; No. 2, 87-90(1977). (In Russian). 

For English translation see the journal Russ. Metall. 

The ability is studied of Zr and some of its alloys to absorb 
hydrogen at an elevated temperature, and also the structure of 
hydrogen-containing metals and the nature of hydrogen distribution 
in them. As regards their hydrogen-absorbing ability, zirconium- 
containing alloys can be arranged in the following series (in descend- 
ing order): zircaloy-2, augennite, electrolytic zirconium, Zr + 1% 
Nb, Zr + 2,5% Nb. With hydrogen content of 0.01-0.03 wt.%, a 
new phase appears in all the investigated zirconium materials, which 
exists in the form of scattered elongated hydride inclusions. Zr-Nb 
alloys with a hydrogen content within 0.01-0.3 wt.% show an 
increased (as compared with the other alloys) content of hydrogen in 
the a-phase. In alloys with a high hydrogen content (1.1 - 1.4 wt.%) 
its distribution is more uniform. 


48351 Corrosion protection of equipment and metalwork. 
Khanin, A.M.; Sidorenko, I.S.; Melikentsov, B.I. Coke Chem., USSR 
(Engl. Transl.); No. 7, 80-86(1976). 

Translated from Koks Khim.; No. 7, 61-65(1976). 

Much research has been carried out at UKhIN, on the corro- 
sive action of the majority of technical media and atmospheres in 
coking plants and the corrosion resistance of constructional materials 
exposed to them. Recommendations have been issued on the corro- 
sion protection of apparatus in all stages of the chemical recovery 
process, including vacuum-carbonate and arsenic-soda sulfur remov- 
al, rectification, coaltar distillation, and the production of thiocyan- 
ates, concentrated ammonia liquor, ammonium sulfide, coumarone- 
indene resins, etc. Permanent test rigs have been set up at Avdeevka, 
Zhdanov, Krivoi Rog, Donetsk, Yasinovka, and Gubakha, to pro- 
vide data on the atmospheric corrosion resistance of various protec- 
tive finishes. The purpose of this article is to summarize the basic 
research findings and recommendations on the corrosion protection 
of apparatus and metalwork in the various departments of coking 
plants. 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 46852, 47535, 47556, 47559, 
47609, 47610, 48613, 49011, 49031, 49291, 49292, 49296 


48352 (CONF-780213—7) Effect of fast-neutron irradiation on 
plastic deformation of Type 304 stainless steel. Yamada, H. (Argonne 
National Lab., Il]. (USA)). 1978. Contract W-31-109-ENG-38. 18p. 
Dep. NTIS, PC A02/MF AOl1. 

From 107. AIME meeting; Denver, CO, USA (26 Feb 1978). 

Plastic deformation of EBR-II-irradiated Type 304 stainless 
steel was investigated by a stress-relaxation method. The stress- 
strain-rate relationships for the irradiated specimens at room tem- 
perature are concave upward, which are similar to those for the 
unirradiated specimens. However, concave downward behavior in 
the stress-strain-rate relationships were observed at much lower 
temperatures for the irradiated specimens in contrast to the unirra- 
diated specimens. These results were analyzed succccessfully using 
Hart’s mechanical equation-of-state concept. It was found that the 
hardness sigma*, which is the minimum stress necessary for the 
dislocation to overcome obstacles without thermal activation, in- 
creases linearly with fast-neutron fluence. This increase in sigma* is 
consistent with so-called “irradiation hardening.” In addition, resis- 
tance to dislocation glide, which is quantitatively measured in terms 
of sigma, was observed to decrease linearly with fast-neutron 
fluence. The decrease in sigma can be attributed to a decrease of 
solute drag due to irradiation-induced solute segregation. 


48353 (CONF-780431—10) Sputtering and chemical attack of 
304 stainless steel, aluminum, and gold by hydrogen ions of 100 eV 
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energy. Clausing, R.E.; Emerson, L.C.; Heatherly, L. (Oak Ridge 
National Lab., Tenn. (USA)). 1978. Contract W-7405-ENG-26. 7p. 
Dep. NTIS, PC A02/MF AO1. 

From 3. conference on plasma interaction in controlled fusion 
devices; Abingdon, Oxfordshire, UK (3 Apr 1978). 

Portions of document are illegible. 

Samples of polished and oxidized 304 stainless steel, alumi- 
num, and gold have been subjected to bombardment by hydrogen 
ions in order to simulate effects expected in tokamak fusion devices. 
This paper reports on the sputtering and chemical effects of bom- 
bardment with 100 and 200 eV ions to fluence levels of 2 x 107 ions/ 
cm? and 4 x 10” ions/cm’, respectively. Under these conditions gold 
is badly blistered and eroded, aluminum is slightly blistered at 100 
eV and substantially eroded at 200 eV but few changes are seen in 
the polished stainless steel. The oxide film (produced by a 1/2 hr 
exposure to air at 500°C) on the polished sample was, however, 
removed and only a very thin layer of substoichiometric oxide 
remained on the surface after exposure to either 100 or 200 eV 
hydrogen plasmas. Sample temperatures during bombardment were 
about 50°C for the 100 eV ions and 65°C for the 200 eV ions. 


48354 (CONF-780431—13) Surface preparation effects on blister 
formation and stress buildup in polycry: e vanadium. Langley, 
R.A.; Blewer, R.S.; Peercy, P.S. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1978. Contract W-7405-ENG-26;EY-76-C-04-0789. 
6p. Dep. NTIS, PC A02/MF AO1. 

From 3. conference on plasma interaction in controlled fusion 
devices; Abingdon, Oxfordshire, UK (3 Apr 1978). 

The effects of surface preparation on the propensity of a 
material to exfoliate, the thickness of the flakes observed in the 
400°C implant of electropolished vanadium, and the possibility of a 
correlation between implant fluence, integrated stress and helium 
retention are addressed. Results are presented. (GHT) 


48355 (CONF-780467—4) Significance of a correlation of blister 
diameter with skin thickness for Ni and Be for blistering models. Das, 
S.K.; Kaminsky, M.; Fenske, G. (Argonne National Lab., Il. 
(USA)). 1978. Contract W-31-109-ENG-38. 18p. Dep. NTIS, PC 
A02/MF AO1. 

From 3. conference on plasma surface interaction in con- 
trolled fusion devices; Culham, UK (3 Apr 1978). 

It has been suggested that large lateral stresses introduced in 
an ion implanted surface layer may cause elastic instability and 
buckling of the implant layer (blister formation), and result in a 
relationship D/sub mp/ varies as t3/? between the most probable 
blister diameter D/sub mp/ and the blister skin thickness, t, for 
metals such as Be, V, stainless steel, Nb and Mo. To test this 
relationship a systematic study of the correlation between blister 
diameter and skin thickness for helium blistering of annealed poly- 
crystalline Ni and Be has been conducted for helium ion energies in 
the range of 15-300 keV. For beryllium the relationship between D/ 
sub mp/ (um) and t(ym) can be fitted by the expression D/sub mp/ 
= 24.6t'.** whereas for nickel a best fit is obtained for the expression 
D/sub mp/ = 1.24t’'®. These results, together with our earlier 
results for Nb and V, show that the relationship between D/sub mp/ 
and t is strongly dependent on the type of metal studied and do not 
support the lateral stress model for blister formation. 


48356 (CONF-780467—6) Depth distribution of bubbles in He- 
ion irradiated nickel and the mechanism of blister formation. Fenske, 
G.; Das, S.K.; Kaminsky, M.; Miley, G.H. (Argonne National Lab., 
Ill. (USA)). 1978. Contract W-31-109-ENG-38. 6p. Dep. NTIS, PC 
A02/MF AO1. 

From 3. conference on plasma surface interaction in con- 
trolled fusion devices; Culham, UK (3 Apr 1978). 

Studies carried out to understand the experimental observa- 
tion that the blister skin thickness for many metals irradiated with 
He* ions of energies lower than 20 keV is a factor of two or more 
larger than the calculated projected range are reported. Nickel foils 
were used with 20 and 500 keV helium ions. (GHT) 


48357 (CONF-780467—7) Surface damage of 316 stainless steel 
irradiated with *He* to high doses. Kaminsky, M.; Das, S.K. (Ar- 
gonne National Lab., Ill. (USA)). 1978. Contract W-31-109-ENG-38. 
Sp. Dep. NTIS, PC A02/MF AO1. 

From 3. conference on plasma surface interaction in con- 
trolled fusion devices; Culham, UK (3 Apr 1978). 

Surface blistering of niobium by implantation with helium 
ions in the 9 to 15 keV range was investigated. The apparent 
disappearance of blisters at sufficiently high doses was believed to be 
an equilibrium effect. To determine whether high temperature an- 
nealing causes the equilibrium condition, stainless steel-316 samples 
were irradiated at a constant 450°C. Results are presented. (GHT) 


48358 (DP-MS—77-119) Whisker growth: a new mechanism for 
helium blistering of surfaces in complex radiation environments. 
McDonell, W.R. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. 
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(USA). Savannah River Lab.). 1978. Contract EY-76-C-09-0001. 
10p. (CONF-780431—8). Dep. NTIS, PC A02/MF AO1. 

From 3. conference on plasma interaction in controlled fusion 
devices; Abingdon, Oxfordshire, UK (3 Apr 1978). 

Implantation of helium concurrent with the generation of 
large numbers of displaced atoms in surface layers of materials 
exposed to ***Cf a-particles and fission fragments produces a unique 
form of low temperature surface blistering. The purpose of this 
paper is to formulate a basis for the whisker-growth mechanism for 
helium blistering as an aid to the specification of conditions under 
which the mechanism might apply. 


48359 (DP-MS—78-9) Effects of radiations from transuranium 
nuclides on container surfaces. McDonell, W.R.; Dillich, S. (Du Pont 
de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). 1978. Contract EY-76-C-09-0001. 60p. (CONF-780562—1). 
Dep. NTIS, PC A04/MF AO1. 

From 8. conference on surface studies; Aiken, SC, USA (9 
May 1978). 

Container materials for short-lived transuranium nuclides 
such as **?Cm and *5*Cf may be implanted with sufficiently high 
concentrations of helium to cause surface blistering and other delete- 
rious effects in some environments. Platinum and stainless steel 
surfaces adjacent to solid ***Cm-oxide deposits showed no blisters 
after room-temperature exposures, but formed porous, distorted 
layers on postexposure heating. Platinum surfaces adjacent to solid 
*52Cf-oxide deposits, in contrast, developed well-defined blisters 
with a variety of configurations during room-temperature exposures. 
Formation of the blisters at low temperatures was attributed to the 
fission-fragment-induced agglomeration of implanted helium, coup- 
led with a stress-relieving transport of atoms displaced by fission 
fragments into the blister walls. High-temperature exposures pro- 
duced less well-defined globular protrusions at much lower concen- 
trations of implanted helium. Immersion of glass or platinum speci- 
mens in dilute ***Cm or ***Cf solutions caused no significant surface 
damage, and on subsequent reaction with acidic or caustic reagents 
other than HF, the surfaces displayed no well-defined effect of the 
radiation exposures. HF solutions preferentially etched fission tracks 
in **Cf-exposed glass specimens. No significant retention of ***Cf 
implanted in container surfaces by fission fragment impact was 
detected. 


48360 Creep and swelling in EBR-II reactor components. Wal- 
ters, L.C. (Argonne National Lab., Idaho Falls). Trans. Am. Nucl. 
Soc.; 28: 140-141(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48361 In-reactor creep measurements, Gilbert, E.R.; Chin, B.A. 
(Westinghouse Hanford Co., Richland, WA). Trans. Am. Nucl. Soc.; 
28: 141-142(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48362 Theory of irradiation creep. Wolfer, W.G. (Univ. of Wis- 
consin, Madison). Trans. Am. Nucl. Soc.; 28: 142-143(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


48363 Microstructural evidence supporting the existence of the 
SIPA creep mechanism. Garner, F.A. (Westinghouse Hanford Co., 
Richland, WA); Wolfer, W.G. Trans. Am. Nucl. Soc.; 28: 144- 
145(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48364 Irradiation creep in bending of CW AISI 316 at low 
fluence. McSherry, A.J. (General Electric Co., Sunnyvale, CA); 
Patel, M.R.; Marshall, J.; Gilbert, E.R. Trans. Am. Nucl. Soc.; 28: 
146(Jun 1978). 
in From ANS annual meeting; San Diego, CA, USA (18 Jun 
). 
See CONF-780622—. 


48365 Multiaxial in-reactor creep in the presence of significant 
swelling. Hall, M.M. Jr. (Argonne National Lab., IL). Trans. Am. 
Nucl. Soc.; 28: 146-147(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 
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48366 Calculation of the effects of radiation on the thermochemi- 
cal stability of alloy phases. Kaufman, L. (Manlabs, Inc., Cambridge, 
MA). Trans. Am. Nucl. Soc.; 28: 148(Jun 1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


48367 Analysis of solute redistribution and void swelling in neu- 
tron-irradiated alloys. Baron, M.; Chang, A.; Bleiberg, M.L. (Wes- 
tinghouse Advanced Reactors Division, Madison, PA). Trans. Am. 
Nucl. Soc.; 28: 148-149(Jun 1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978) 


" See CONF-780622—. 


48368 Segregation of alloy constituents during irradiation. Oka- 
moto, P.R.; Lam, N.Q.; Rehn, L.E.; Potter, D.I. (Argonne National 
Lab., IL). Trans. Am. Nucl. Soc.; 28: 149-151(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978) 


" See CONF-780622—. 


48369 Phase instabilities and swelling behavior in fuel cladding 
alloys. Thomas, L.E. (Westinghouse Hanford Co., Richland, WA). 
Trans. Am. Nucl. Soc.; 28: 151(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
). 


1978 
See CONF-780622—. 


48370 Second-phase precipitation in irradiated Type 316 stain- 
less-steel cladding. Hales, J.W. (Westinghouse Hanford Co., Rich- 
land, WA). Trans. Am. Nucl. Soc.; 28: 153-155(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48371 Heavy-ion irradiation of a Ti—6Al—4V alloy. Wilkes, P.; 
Kulcinski, G.L. (Univ. of Wisconsin, Madison). Trans. Am. Nucl. 
Soc.; 28: 155-156(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48372 Validity of rate theory as used in irradiation studies. 
Gurol, H. (Univ. of California, Santa Barbara). Trans. Am. Nucl. 
Soc.; 28: 194-195(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48373 Effect of tensile stress on the growth of helium bubbles in 
Fe—20Cr—18Ni at 1023 K. Braski, D.N. (Oak Ridge National Lab., 
TN); Schroeder, H.; Ullmaier, H. Trans. Am. Nucl. Soc.; 28: 195- 
196(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48374 Depth distribution of bubbles in 20-keV ‘He* irradiated 
nickel, Fenske, G. (Argonne National Lab., IL); Das, S.K.; Ka- 
minsky, M.; Miley, G.H. Trans. Am. Nucl. Soc.; 28: 196-197(Jun 
1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


48375 Helium generation in twelve pure elements by 14.8-MeV 
neutrons. Farrar, H. IV; Kneff, D.W. (Atomics International, 
Canoga Park, CA). Trans. Am. Nucl. Soc.; 28: 197-198(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


48376 Surface analysis of the SAES ST101 getter during simulat- 
ed pumping. Steward, S.A.; Alire, R.M. (Univ. of California, Liver- 
more). Trans. Am. Nucl. Soc.; 28: 198-199(Jun 1978). 

wm From ANS annual meeting; San Diego, CA, USA (18 Jun 


See CONF-780622—. 
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48377 Fast-neutron swelling of Type 304 stainless steels. Flinn, 
J.E. (Argonne National Lab., Idaho Falls); Weiner, R.A.; Hofman, 
G.L. Trans. Am. Nucl. Soc.; 28: 224-225(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48378 Performance of Ti-modified Type 316 stainless-steel clad- 
ding in mixed-oxide fuel pins. Lawrence, L.A.; Weber, J.W. (Wes- 
tinghouse Hanford Co., Richland, WA). Trans. Am. Nucl. Soc.; 28: 
225-227(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48379 Effects of stress on swelling in 316 stainless steel. Bates, 
J.F.; Gilbert, E.R. (Hanford Engineering Development Lab., Rich- 
land, Wash. (USA)). J. Nucl. Mater.; 71: No. 2, 286-291(Jan 1978). 

Stress was found to increase the magnitude of irradiation- 
induced swelling in 316 stainless steel. Measurement of the densities 
of pressurized tube specimens, irradiated at temperatures of approxi- 
mately 430-475°C to peak fluences of approximately 9 X 107? n/cm? 
(E>0.1 MeV) in EBR-II, has indicated increased swelling in both 
the annealed and 20% cold worked conditions of this alloy. Swelling 
in the annealed specimens was observed to increase linearly with 
hoop stress up to approximately 20 ksi (130 MPa), whereupon 
further increases in stress resulted in reduced swelling. Swelling in 
the cold worked material was linear with stress up to levels of 
approximately 28 ksi (193 MPa). 


48380 Ordered void arrays in ion irradiated Ta. Loomis, B.A.; 
Gerber, S.B. (Argonne National Lab., Ill. (USA)). J. Nucl. Mater.; 
71: No. 2, 377-378(Jan 1978). 

In this letter the authors report on the observation of ordered 
void array in Ta irradiated with 3.2-MeV *®Ni*. 


48381 (ORNL-tr—4572) Creep of molybdenum irradiated with 
fission fragments at low temperature. Zuppiroli, L.; Pouchou, J.L.; 
Francois, A.; Leteurtre, J.; Quere, Y. Translated by S.D. Blalock Jr. 
from Philos. Mag.; 35: No. 4, 853-870(1977). 18p. Dep. NTIS, PC 
A02/MF AOl1. 

Length and resistivity changes of uniaxially stressed molybde- 
num samples have been recorded during irradiations by fission 
fragments, in the temperature range 20 to 30 K. Eleven deformation 
versus dose curves are shown. They were obtained with cold-rolled 
and annealed molybdenum ribbons irradiated under fixed or variable 
stress up to fluences of about 1.5 d.p.a. 


CERAMICS, CERMETS, AND REFRACTORIES 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 46849, 46851, 46855, 48398, 48484 


48382 Preparation of cermets. Morgan, C.S. (to Dept. of 
Energy). US Patent 4,073,647. 14 Feb 1978. Filed date 26 Apr 1976. 
6p. 


PAT-APPL-680,606. 

Cermets are produced by the process of forming a physical 
mixture of a ceramic powder material with an elemental metal 
precursor compound and by decomposing the elemental metal pre- 
cursor compound within the mixture. The decomposition step may 
be carried out either prior to or during a forming and densification 
step. 2 tables. 


48383 Process for diffusing metallic coatings into ceramics to 
improve their voltage withstanding capabilities. Miller, H.C.; Zuhr, 
H.F. (to Dept. of Energy). US Patent 4,069,357. 17 Jan 1978. Filed 
date 9 Nov 1976. 4p. 

PAT-APPL-740,339. 

The disclosure relates to a method for diffusing a coating of 
manganese powder and titanium powder into a ceramic to improve 
its voltage hold-off withstanding capability. The powder-coated 
ceramic is fired for from about 30 to about 90 minutes within about 
one atmosphere of wet hydrogen at a temperature within the range 
of from about 1450° to about 1520°C to cause the mixture to 
penetrate into the ceramic to a depth on the order of a millimeter. 3 
figures. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 46853, 46857, 46865 


MATERIALS 4793 


48384 (LBL—7612) High resolution electron microscopy study 
of the Si—SiO, interface. Krivanek, O.L.; Tsui, D.C.; Sheng, T.T.; 
Kamgar, A. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.; Bell Labs., Murray Hill, N.J. (USA)). Apr 1978. Contract W- 
7405-ENG-48. 14p. (CONF-780332—5). Dep. NTIS, PC A02/MF 
AOl. 

From Conference on the physics of SiO/sub 2/ and its 
interfaces; Yorktown Heights, NY, USA (22 Mar 1978). 

The structure of (100), (111) and (911) interfaces between Si 
and thermally grown, dry SiOz has been studied in cross-section by 
high resolution electron microscopy (HREM), at about 3A resolu- 
tion. The three types of interfaces have been found to be rather 
similar. The Si crystal transforms into the amorphous oxide quite 
abruptly—within about 3A. One plane high atomic steps exist on the 
Si surface, separated by typically 20 to 40A. They produce a surface 
roughness of about 4A over distances of around 50A. Most inter- 
faces also show a longer range modulation of a height of approxi- 
mately 4 to 8A, with a wavelength of 200 to 500A. No evidence of a 
transition region of a nonstoichiometric oxide has been found, and 
the 10A-wide dark band reported by us after a preliminary investiga- 
tion is shown to be an imaging artifact. However, the sensitivity of 
the HREM technique to changes in the composition of the amor- 
phous oxide is relatively poor. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 46173, 46182, 46224 


48385 (SAND—77-1871C) Use of indentation fracture to deter- 
mine fracture toughness. Marion, R.H. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 18p. (CONF- 
780625—2). Dep. NTIS, PC A02/MF AO1. 

From 11. symposium on fracture mechanics; Blacksburg, VA, 
USA (12 Jun 1978). 

In recent studies on indentation fracture in brittle materials, 
use of the cracks which form beneath a pointed indenter and grow 
stably with load has been suggested as a simple technique for the 
determination of fracture toughness (K/sub c/). The applicability of 
this technique has been assessed by performing tests on a number of 
polycrystalline ceramics, glass-ceramics and glasses which span a 
range of fracture toughness from 0.7 to 4.5 MNm/sup -3/2/. Various 
sharp indenter geometries were tested and it was concluded that 
cracks produced with the Vickers indenter were the easiest to 
measure. The existing theories for calculating K/sub c/ from experi- 
mental measurements (crack length, load, etc.) have been evaluated 
and their applicability has been determined. The results demonstrate 
the usefulness of a Vickers pyramid in obtaining a qualitative ranking 
of K/sub c/ for a wide range of brittle materials. A number of 
practical problems associated with this technique are discussed. 


48386 Properties of thoria—urania solid solutions. Belle, J. 
(Westinghouse Electric Corp., West Mifflin, PA). Trans. Am. Nucl. 
Soc.; 28: 161-162(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48387 Use of a thermomechanical analyzer to estimate the tensile 
compliance for polymeric materials. Gillen, K.T. (Sandia Labs., Albu- 
querque, NM). J. Appl. Polym. Sci.; 22: No. 5, 1291-1302(May 1978). 

Values of the tensile compliance D for polymers ranging from 
hard plastics to rubbers have been estimated using a commercial 
thermomechanical analyzer in a novel manner. By slight modifica- 
tion of the standard instrumentation together with careful attention 
to experimental procedure, sample geometry, and data analysis, the 
values of D obtained for a wide variety of materials are shown to 
correlate well with values of the tensile modulus E obtained using 
more conventional techniques. The method appears to be capable of 
quickly and easily estimating values of D~' ranging from 10** to 5 x 
10° pascals. 3 tables, 4 figures, 26 references. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 46853, 46864, 48336, 48386 


48388 Retention and distribution of helium in lithium tritide. 
Bowman, R.C. Jr.; Attalla, A. (Mound Lab., Miamisburg, OH). 
Trans. Am. Nucl. Soc.; 28: 200-201(Jun 1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978) 


" See CONF-780622—. 


48389 Review of the diffusion coefficient of fission-product rare 
gases in uranium dioxide. Lawrence, G.T. (UKAEA Reactor Group, 
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Windscale. Reactor Development Labs.). J. Nucl. Mater.; 71: No. 2, 
195-218(Jan 1978). 

Experimental investigations into the diffusion coefficient of 
rare gases in uranium dioxide are reviewed, revealing a very large 
spread in the results. Variation in the physical and chemical proper- 
ties of the samples and in the experimental conditions are examined 
to explain the spread and to attempt to obtain a reliable value for the 
diffusion coefficient. 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 46180, 48347 


48390 (ORNL/TM—6278) Effects of alternate fuels. Report No. 
5. Analysis of fused cast AZS refractory, silica refractory, and high- 
MgO refractory degraded by residual oil combustion products. Wei, 
G.C.; Tennery, V.J. (Oak Ridge National Lab., Tenn. (USA)). _ 
og Contract W-7405-ENG-26. 59p. Dep. NTIS, PC A04/MF 
AO0l. 


The objective of this study is to better understand the subject 
refractory degradation process and to provide viable means to retard 
the deterioration. We analyzed fused cast AZS tuckstone brick, silica 
crown skew brick, and high-MgO checker brick used for only six 
months in a glass melting furnace fired with a residual oil that 
contained 175 ppM V and 2 to 3% S as major impurities. During the 
furnace campaign, the maximum hot face temperatures of the AZS 
refractory, the silica refractory, and the high-MgO refractory were 
1530, 1530, and 1430°C, respectively. 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 46858, 46859, 46861, 46862, 
46863, 47430, 47548, 47607, 47608, 47781, 47815, 48362 


48391 (SAND—77-1906C) Small polaron formation and motion 
of holes in a-SiO2.. Hughes, R.C.; Emin D. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 5p. (CONF- 
780332—2). Dep. NTIS, PC A02/MF AO1. 

From Conference on the physics of SiO/sub 2/ and its 
interfaces; Yorktown Heights, NY, USA (22 Mar 1978). 

X-ray generated holes in SiOz are observed to be reduced to 
low mobility in times of the order of vibrational periods, 10~'* s. The 
temperature dependence, electric field dependence and magnitude of 
this mobility for times up to about 100 ns are consistent with those of 
hole-like small polarons. The circumstances which favor the occur- 
rence of rapid small polaron formation are a large effective mass 
(narrow valence band), the presence of the long-range hole-lattice 
interaction characteristic of an ionic material and the presence of 
disorder, all of which are found in amorphous SiQ2. An alternative 
explanation involving trapping requires an extremely large localized 
state density and fortuitous temperature and field dependences of the 
hopping rates. 


48392 Control of microstructural damage produced by helium in 
238PuO, pellets. McDonnell, W.R. (E. I. duPont de Nemours and 
Co., Aiken, SC). Trans. Am. Nucl. Soc.; 28: 227-229(Jun 1978). 
1978) From ANS annual meeting; San Diego, CA, USA (18 Jun 


" See CONF-780622—. 


COMPOSITE MATERIALS 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 48557 


48393 (SAND—78-0177) COMPOS: a computer program for 
the property synthesis and hygrothermal stress analysis of laminated 
composites. Lindrose, A.M. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Mar 1978. Contract EY-76-C-04-0789. 96p. Dep. NTIS, PC 
A05/MF AOl1. 

A FORTRAN computer program for the property synthesis 
and hygrothermal stress analysis of composite laminates is described. 
Its basis is the mathematics and assumptions of classical laminated 
plate theory. The program synthesizes laminate properties by using 
individual lamina properties that are either read into the program as 
data or generated within a separate subroutine. Laminate parameters, 
such as elastic moduli, coefficients of thermal expansion, moisture 
swelling, etc., are given in the output. In addition, the matrices 
which govern the coupling of mid-surface strains and curvatures to 
in-plane force and moment resultants are calculated and printed. 
Finally, the program gives the stress—strain state in the laminate 
resulting from applied loads and through-the-thickness temperature 
and moisture concentration profiles. The temperature and moisture 
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profiles are called from subroutines that give either linear profiles or 
profiles representing solutions to the one-dimensional diffusion equa- 
tion at diffusivity—time products specified in the input data. The 
diffusion-governed profiles model symmetric heating/cooling and 
absorption/desorption. After calculating the stress—strain state of 
the laminate in the x-y laminate plane, the program transforms the 
stress—strain in each lamina to principal axes on a lamina-by-lamina 
basis. Maximum stress, maximum strain, and Tsai—Hill failure crite- 
ria are then applied to assess the likelihood of failure in each lamina 
under the specified applied loads and temperature and moisture 
concentration profiles. 1 figure. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 46856 


POLYMERS AND PLASTICS 


STRUCTURE AND PHASE STUDIES 


48394 (MHSMP—78-19) High speed gel permeation chromato- 
graphy (III). Kohn, E. (Mason and Hanger-Silas Mason Co., Inc., 
Amarillo, Tex. (USA)). May 1978. Contract EY-76-C-04-0487. 10p. 
Dep. NTIS, PC A02/MF AOl1. 

Some calibration procedures and methods for establishing 
molecular weights and molecular weight distributions of polymers 
are described. They include adjustments of the calibration curve to 
changes in the performance of the microstyragel columns, improved 
data processing techniques, and evaluation of temperature and inter- 
nal standard concentration effects on the calibration parameters. The 
results showed that: (1) recalibration of microstyragel columns is 
frequently required, normally every few months, (2) column tem- 
perature control to a tenth of a degree is required to avoid significant 
calibration errors, and (3) the concentration of some internal stand- 
ards must be held constant to obtain reproducible results. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 48401 


48395 (MHSMP—77-68) Evaluation of Hexcel Uralite 3121S. 
Montague, J.L. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, 
Tex. (USA)). Dec 1977. Contract EY-76-C-04-0487. 14p. Dep. 
NTIS, PC A02/MF AOl1. 

Hexcel Uralite 3121S adhesive was evaluated for general 
assembly bonding processes replacing the Adiprene/MOCA system, 
and recommended as the adhesive for assembly of the MC 3125 
shroud cutter. This report is the culmination of four previous devel- 
opment studies plus additional experimental results. 


48396 (UCID—17777) Stress-rupture data for Kevlar 49/epoxy 
strands at elevated temperatures. Penn, L. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 25 Apr 1978. Contract W- 
7405-ENG-48. 35p. Dep. NTIS, PC A03/MF AO1. 

In this report, the raw data obtained from accelerated stress- 
rupture studies of Kevlar 49/epoxy strand specimens is presented. 


DEGRADATION AND EROSION 
REFER ALSO TO CITATION(S) 47046 


OTHER MATERIALS 
REFER ALSO TO CITATION(S) 46411 


48397 (CONF-780431—12) Behavior of implanted D and He in 
pyrolytic graphite. Langley, R.A.; Blewer, R.S.; Roth, J. (Sandia 
Labs., Albuquerque, N.Mex. (USA); Max-Planck-Institut fuer Plas- 
maphysik, Garching/Muenchen (Germany, F.R.)). 1978. Contract 
W-7405-ENG-26;EY-76-C-04-0789. 27p. Dep. NTIS, PC A03/MF 
AOl. 

From 3. conference on plasma interaction in controlled fusion 
devices; Abingdon, Oxfordshire, UK (3 Apr 1978). 

The behavior of deuterium and helium implanted near room 
temperature at 8 keV into prism plane oriented graphite was studied 
as a function of implantation fluence and post-anneal temperature. 
Depth profiles of the implanted species were measured by proton 
backscattering. Quantitative thermal desorption measurements were 
performed to study the species emitted from the sample during ramp 
heating to 950°C. A summary of the results follows: (1) 100% 
trapping was observed for D implants up to fluence of 10'* D/cm? 
(2) The measured mean ranges and full widths for D implants agreed 
with previous measurements but exceed the calculated ARp for 
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fluences up to 10'* D/cm% above this fluence the profiles broaden 
toward the surface with the rear edge remaining at a constant depth. 


PREPARATION AND MANUFACTURE 


REFER ALSO TO CITATION(S) 46623, 47040, 47042, 47043, 
47044, 47045, 47047, 47056, 47059, 47060, 47061, 47062, 47065, 
47066, 47073 


48398 (DOE/JPL/954878—1) Development of mullite sub- 
strates and containers. Silicon sheet growth development for the Large 
Area Silicon Sheet Task of the Low-Cost Silicon Solar array Project. 
Quarterly report No. 1, October 6, 1977—November 14, 1977. Wirth, 
D.G.; Sibold, J.D. (Coors Porcelain Co., Golden, Colo. (USA)). 5 
Dec 1977. Contract NAS-7-100-954878. 19p. Dep. NTIS, PC A02/ 
MF AOl. 

Eight mullite bodies of varied compositions and microstruc- 
tures have been prepared and are being characterized. These compo- 
sitions will be submersed in molten silicon to study the impurity and 
surface effects. These various mullite materials will be analyzed for 
use as substrates for Honeywell Contract No. 954356, silicon on 
ceramic program and for use as a container of molten silicon. Low 
cost processing methods are being developed and evaluated for 
manufacturing large mullite sheets and mullite containers. At pres- 
ent, a state-of-the-art roll compaction process has shown promising 
initial results for substrates. However, these 0.5mm x 10cm x Im are 
extremely fragile. Slip casting or iso pressing are anticipated for 
containers. 


48399 Method of fabricating graphite for use as a skeletal pros- 
thesis and product thereof. Eatherly, W.P.; Robbins, J.M.; Rosson, 
D.E. Sr. (to Dept. of Energy). US Patent 4,070,514. 24 Jan 1978. 
Filed date 5 Jun 1973. 4p. 

PAT-APPL-367,276. 

A method for producing porous graphite for use as bone 
replacement with a structure for osteon penetration is disclosed. 
Graphite is produced with ordered circular pores of 100 to 1000 
microns in diameter covering at least 25% of the exposed surfaces. A 
cylindrical fiber is coated with a carbon flour—pitch mix and is then 
wound on a bobbin in a predetermined manner. The product of 
winding is dried, pressed, carbonized, and then graphitized. The 
fibers are removed either chemically or by volatilization during 
carbonization or graphitization. | figure. 


PROPERTIES 


REFER ALSO TO CITATION(S) 46345, 46616, 46624, 46639, 
46693, 47048, 47057, 47078, 47510 


48400 (CONF-771127—16) XPS study of LaCoOs;. Veal, B.W.; 
Lam, D.J. (Argonne National Lab., Ill. (USA)). 1977. Contract W- 
31-109-ENG-38. 9p. Dep. NTIS, PC A02/MF AOl1. 

From 23. conference on magnetism and magnetic materials; 
Minneapolis, MN, USA (8 Nov 1977). 

X-ray photoelectron spectroscopy (XPS) measurements were 
performed on LaCoOs and related compounds including LaTiOs and 
LaCrQs. The XPS spectra of LaCoOs are analyzed to determine the 
spin states of the Co ions. Final state multiplets of the d® electron 
configuration in the valence band region are apparent near the band 
edge. The predominately 0 2p valence bands are corrected using 
XPS data from LaTiOs and LaCrOs where the 3d electron spectra 
are understood. The results are discussed in terms of the mixed spin- 
state trivalent cobalt ion model. 


48401 (FE—2616-1, pp 55-65) Melting of an ideally rigid fusible 
solid on a hot moving surface. Kushida, R. 1978. 

In Coal pump development and technical support. Quarterly 
project report No. 7, 3 October 1977—1 January 1978. 

Comparison of the current theory to experiment has not been 
completed so only general trends will be discussed. The main feature 
of the theory is that at low pressure, the melt rate and shear stress 
should vary as the 1/4 power of pressure. Mount and Chung show 
the melt rate variation with pressure to be notably less than the 1/4 
power for all 7 polymer types tested. The average shear stress varied 
as the 1/4 power for 2 out of the 7 materials, the remainder being less 
than 1/4 the power. The velocity variation is a function of the 
relative amount of melting caused by shear heat generation and 
conduction heat flux. The preliminary indications are that the poly- 
mers tested by Mount and Chung in their screw simulator” machine 
behave more nearly according to the theory of soft deforming solids 
than as rigid solids. 


48402 (Juel—1405) Studies on a fibre insulation in the pressure 
suppression test stand. Henssen, J.; Lang, H.; Lonzen, G.; Weise, H.J. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Projekt 
Hochtemperaturreaktor mit Heliumturbinen). Mar 1977. 17p. (In 
German). Dep. NTIS (US Sales Only), PC A03/MF AOI. 


MATERIALS 4795 


The insulation used in the experiments, with fiber padding, is 
a test object of special interest insofar as an insulation of this type 
will be used in the hot-gas line of the high-temperature helium test 
plant (HHV). 


48403 (LBL—7631) Study of phonon-induced energy transfer 
processes in crystals using heat pulses. Burns, A.R. (California Univ., 
Cader (USA). Lawrence Berkeley Lab.). Mar 1978. Contract W- 
7405-ENG-48. 108p. Dep. NTIS, PC A06/MF AO1. 

Thesis. 

The artificial generation of acoustic lattice vibrations by a 
heat pulse technique is developed in order to probe phonon interac- 
tions in molecular crystals. Specifically, the phonon-assisted delocali- 
zation of “trapped’’ excited triplet state energy in the aromatic 
crystal 1,2,4,5-tetrachlorobenzene (TCB) is studied in a quantitative 
manner by monitoring the time-resolved decrease in trap phospho- 
rescence intensity due to the propagation of a well-defined heat 
pulse. The excitation distribution in a single trap system, such as the 
X-trap in neat ho-TCB, is discussed in terms of the energy partition 
function relating the temperature dependence of the trap phospho- 
rescence intensity to the trap depth, exciton bandwidth, and the 
number of exciton band states. In a multiple trap system, such as the 
hd and he isotopic traps in de-TCB, the excitation distribution is 
distinctly non-Boltzmann; yet it may be discussed in terms of a 
preferential energy transfer between the two trap states via the 
exciton band. For both trap systems, a previously developed kinetic 
model is presented which relates the efficiency of trap-band energy 
exchange to the density of band states and the trap-phonon coupling 
matrix elements. A bolometric technique for determining the thermal 
response time of the heater/crystal system is presented. The phonon 
mean free path in the crystal is size-limited, and the heater/crystal 
boundary conductance is reasonably close to previously reported 
values. The theory of heat pulse phonon spectroscopy is presented 
and discussed in terms of black-body phonon radiation. 


48404 (MHSMP—78-18) Background material properties of se- 
lected silicone potting compounds and raw materials for their substi- 
tutes. Flowers, G.L.; Switzer, S.T. (Mason and Hanger-Silas Mason 
Co., Inc., Amarillo, Tex. (USA)). May 1978. Contract EY-76-C-04- 
0487. 19p. Dep. NTIS, PC A02/MF AO1. 

Since Dow Corning discontinued production of 93-119, 93- 
120, 93-122, Pantex joined with the Lawrence Livermore Labora- 
tory to develop substitutes for these materials. Raw materials chosen 
for this project include Sylgard 184, Sylgard 186, Q3-6527 Dielectric 
Gel, Q3-6559 Accelerator, DC 1107 and Cab-o-Sil MS-75. This 
report deals with physical and chemical properties of these materials. 


48405 Sorption and diffusion of iodine in concrete and contain- 
ment uptake. Zumwalt, L.R.; Beck, M.G.; Mehta, S. (North Carolina 
State Univ., Raleigh). Trans. Am. Nucl. Soc.; 28: 203-204(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


48406 Uniaxial compressive strengths of concrete for tempera- 
tures reaching 1033 K. Callahan, J.P.; Robinson, G.C. (Oak Ridge 
National Lab., Tenn. (USA)); Burrow, R.C. (Burns and Roe, Inc., 
Oradell, N.J. (USA)). Nucl. Eng. Des.; 45: No. 2, 439-448(Feb 1978). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, USA (15 - 19 Aug 1977). 

A series of tests was conducted to evaluate effects of sus- 
tained heating on the strengths of limestone aggregate concrete for 
the Clinch River Breeder Reactor Plant. Twenty-four 15.24-cm dia. 
by 30.48-cm long cylinders were divided into two groups subjected 
to either open-hot or closed-cold conditions. All specimens were 
heated for 14 days at soak temperatures of 450, 644, 839 and 1033 K. 
Unconfined compressive strengths were determined at these tem- 
peratures for the open-hot cylinders and after cooling for the closed- 
cold set. The results provided realistic upper and lower bounds for 
published strength data. 


48407 Self-luminescence of several fluorite-structure halides 
doped with curium or berkelium. Finch, C.B.; Fellows, R.L.; Young, 
J.P. (Oak Ridge National Lab., Tenn. (USA)). J. Lumin.; 16: No. 1, 
109-115(Jan 1978). 

The self-luminescence emission spectra of several fluorite- 
structure halides doped with 0.1 cation % *“*Cm or *°Bk were 
measured in the range 14 X 105 to 50 X 105m~'! (200 - 700 nm) 
between 295 and 600 K. The hosts included CaF2, SrF2, BaF2, and 
SrClz (for Cm) and BaF and SrClz (for Bk). The room-temperature 
spectra of the Cm-doped samples all have relatively sharp peaks at 
approximately 16.5 X 105m™~'! and broad, asymmetric bands with 
maxima near 35 X 10°m™' (fluorides) or 28 X 105m~1(SrCle). The 
sharp peaks are attributed to the Cm dopant and are stable to at least 
600 K, while the broad bands appear to be associated with host anion 
centers and disappear on sample heating. The room-temperature 
spectrum of Bk-doped BaF? also displays an anion-related band at 35 
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X 105m~', while that of Bk-doped SrCl, has both an anion band at 
28 X 10°m~'‘ and a peak at 19 X 10°m™! (believed to be an additional 
host effect). The luminescence intensity of all samples decreased 
with room-temperature storage, but could be partially restored by 
annealing. 


48408 (ANL-Trans—1133) Concerning the temperature behavior 
of Li, **Na, and '*°Cs resonances in the lithium, sodium, and cesium 
forms of the synthetic zeolite Linde 13X in the H.O- and D.O- 
saturated state. Lechert, H.; Gunsser, W. Translated from Surf. Sci.; 
20: 44-54(1970). 13p. Dep. NTIS, PC A02/MF AO1. 

The dependence of the line-widths of the 7Li, the 7*Na and 
the ™°Cs resonances on temperature has been studied on three 
samples of the synthetic zeolite Linde 13X containing different 
cations. The resonances have been measured at two frequencies in 
the H2O- and the D2O-saturated state. The results may be explained 
as follows: The cations and the adsorbed water form some kind of 
cation solution, freezing at low temperatures in the holes of the 
zeolite. In the frozen state the sodium and the cesium ions are 
situated on the walls of the holes binding one and two to three 
molecules of water, respectively. For the lithium ions the experi- 
ments imply at the same conditions a hydration shell of four to five 
water molecules. 


48409 (INEL-tr—28) Thermographic investigation of some syn- 
thetic zeolites. Novikova, O.S.; Rassonskaya, I.S.; Ryabova, N.D. 
Translated from Uzb. Khim. Zh.; 8: No. 6, 61-66(1964). 10p. Dep. 
NTIS, PC A02/MF AO1. 

The size of the first endotherm results from the quantity of 
water evolved which characterizes the capacity of the zeolites. The 
crystalline lattice of the zeolites changes at about 700° with the 
consequence that overheating zeolites during regeneration can lead 
to an activity loss. Complete dehydration of zeolites can be achieved 
by heating them to 500°. The highest rate of water release occurs in 
the 100 to 250° interval. 4 figures, 2 tables. 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 47852, 47932, 47933, 47934 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 48362, 48375, 48466 


48410 (CONF-780571—5) Transmission electron microscope 

studies of laser and thermally annealed ion implanted silicon. Narayan, 

J.; Young, R.T.; White, C.W. (Oak Ridge National Lab., Tenn. 

RY = 1978. Contract W-7405-ENG-26. 10p. Dep. NTIS, PC A02/ 
F AOl. 

From 153. meeting of the Electrochemical Society; Seattle, 
WA, USA (21 May 1978). 

Transmission electron microscopy has been used to study the 
effects of high power laser pulses on boron, phosphorous and arsenic 
implanted [100] silicon crystals. No defects (dislocations, dislocation 
loops and/or stacking faults) were observed in either as-grown or 
implanted silicon after one pulse of ruby laser irradiation (lambda = 
0.694 pm, pulse energy density 1.5 to 1.8 J cm~%, 50 x 107° pulse 
duration time). The concentration of boron in solution, as inferred 
from electrical measurements, could exceed the equilibrium solubil- 
ity. In thermally annealed specimens, on the other hand, significant 
damage remained even after annealing at 1100°C for 30 minutes. On 
thermally annealing the implanted, laser-treated specimens, precipi- 
tation of the implanted boron ions occurred whenever the implanted 
doses were in excess of the equilibrium solubility limits. The relation- 
ship of these observations to the results of electrical measurements 
made on these samples will be discussed. 


48411 (LBL—7386) Electrical and electron microscopy observa- 
tions on defects in ion implanted silicon. Ling, H. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). 28 Feb 1978. Contract 
W-7405-ENG-48. 28p. Dep. NTIS, PC A03/MF AO1. 

Thesis. 

Silicon single crystals were implanted with 100 keV phospho- 
rus ions to a dose of 2 x 10** ions/cm? at both room-temperature and 
600°C. They were isochronally annealed at temperatures ranging 
from 400°C to 900°C. Sheet resistivity measurements of the speci- 
mens were taken after each anneal, together with corresponding 
transmission electron micrographs. 


48412 (UCRL—80629) Measurement and identification of laser- 
damage thresholds in thin films. Milam, D. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Mar 1978. Contract W- 
7405-ENG-48. 11p. Dep. NTIS, PC A02/MF AO1. 

From S.P.I.E. technical symposium east, Washington, DC, 
USA, 28 Mar 1978. 

The source and magnitude of uncertainties in the measure- 
ment of practical laser-damage thresholds are discussed. Damage is 
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defined to be a permanent induced change in a bare or coated optical 
surface which degrades the merit of the surface with regard to 
specifications such as scattering, reflection, or transmission. Bulk 
damage is not treated, and the discussion is limited to tests conduct- 
ed with laser pulses having wavelengths of 694 nm or 1064 nm and 
durations less than 100 ns. The measurement of pulse energy, the 
spatial and temporal profile of the pulse, and determination of the 
occurrence of damage are described in detail. It is shown that the 
uncertainty in the measurement of absolute laser-damage thresholds 
can be as small as 10% and that, within such limits, there is no site- 
to-site variation of the threshold of optical surfaces. 


CHEMISTRY 


48413 (AED-Conf—77-204-001) Some problems of electron 
transfer in chemical reactions. Semenov, N.N. (Corporate Unveri- 
fied). 1977. 3p. (In German). (CONF-7706108—1). Dep. NTIS (US 
Sales Only), PC A02/MF AO1. 

From 27. meeting of the nobel prize winners and 9. meeting 
of the prize winners in chemistry; Lindau, F.R. Germany (27 Jun 
1977). 

Extended abstracts are given of presentations on the follow- 
ing subjects: “resultless” research in pure and applied science, spec- 
tra and structures of single free radicals and molecular ions, electron 
transfer in chemical reactions, nature of chemical bonding, cell 
biological research using automated methods, classification of crises, 
vitamin C and cancers, and picosecond chemistry. (JSR) 


48414 American Chemical Society meeting. Gould, J.R. (ed.). 
Washington, DC; American Chemical Society (1977). 220p. (CONF- 
770814—). Phillips Petroleum Co., Bartlesville, OK. 

From American Chemical Society meeting; Chicago, IL, 
USA (29 Aug 1977). 

Twenty-five full papers and nine paper abstracts are presented 
as preprints from four symposia on catalyst chemistry. The four 
symposia include: (1) laboratory and bench-scale reactor design; (2) 
design and characterization of supported metal complex catalysts; (3) 
catalyst degredation, poisoning, sintering, and restructuring; and (4) 
Federal energy policy and private R and D. A separate abstract was 
prepared for fifteen of the papers for inclusion in Energy Research 
Abstracts (ERA). (PMA) 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 46312, 46324, 46742, 46784 


48415 (AGNS— 1040-2) Establishing the traceability of a uranyl 
nitrate solution to a standard reference material. Jackson, C.H.; 
Clark, J.P. (Allied-General Nuclear Services, Barnwell, S.C. 
(USA)). 1978. Contract ET-78-C-09-1040. 17p. (CONF-780522—4). 
Dep. NTIS, MF A0Ol. 

From ANS topical meeting; Williamsburg, VA, USA (15 
May 1978). 

Portions of document are illegible. 

A urany] nitrate solution for use as a Working Calibration and 
Test Material (WCTM) was characterized, using a statistically de- 
signed procedure to document traceability to National Bureau of 
Standards Reference Material (SPM-960). A Reference Calibration 
and Test Material (PCTM) was prepared from SRM-960 uranium 
metal to approximate the acid and uranium concentration of the 
WCTM. This solution was used in the characterization procedure. 
Details of preparing, handling, and packaging these solutions are 
covered. Two outside laboratories, each having measurement exper- 
tise using a different analytical method, were selected to measure 
both solutions according to the procedure for characterizing the 
WCTM. Two different methods were also used for the in-house 
characterization work. All analytical results were tested for statisti- 
cal agreement before the WCTM concentration and limit of error 
values were calculated. A concentration value was determined with 
a relative limit of error (RLE) of approximately 0.03% which was 
better than the target RLE of 0.08%. The use of this working 
material eliminates the expense of using SRMs to fulfill traceability 
requirements for uranium measurements on this type material. Sever- 
al years’ supply of uranyl nitrate solution with NBS traceability was 
produced. The cost of this material was less than 10% of an equal 
quantity of SRM-960 uranium metal. 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 46317, 46807, 48556 
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48416 Aluminum determination of archaeological bone employing 
neutron activation analysis. Blotcky, A.J. (Veterans Administration 
Hospital, Omaha); Rack, E.P.; Recker, R.R.; Leffler, J.A. Trans. 
Am. Nucl. Soc.; 28: 86-87(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


48417 Coal elemental analysis by prompt-neutron activation anal- 
ysis. Gozani, T.; Bozorgmanesh, H.; Brown, D.; Elias, E.; Maung, 
T.; Reynolds, G. (Science Applications, Inc., Palo Alto, CA). Trans. 
Am. Nucl. Soc.; 28: 88(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48418 Uranium assay using a continuous fast-neutron source. 
Quihuis, R.A. (Univ. of California, Livermore); McKlveen, J.W. 
Trans. Am. Nucl. Soc.; 28: 89(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48419 Neutron activation analysis of bullet-lead specimens: the 
President Kennedy assassination. Guinn, V.P. (Univ. of California, 
Irvine); Nichols, J. Trans. Am. Nucl. Soc.; 28: 92-93(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


48420 Neutron activation analysis of shotgun pellets. Wallis, 
N.R.; Guinn, V.P.; Purcell, M.A. (Univ. of California, Irvine). Trans. 
Am. Nucl. Soc.; 28: 93-94(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48421 Analysis of metal fragments for lead via the *°* Pb(n,n)/sup 
204m/Pb reaction. Izak-Biran, T.; Guinn, V.P. (Univ. of California, 
Irvine). Trans. Am. Nucl. Soc.; 28: 94(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978 


" See CONF-780622—. 


48422 Development of continuous nuclear analyzer of coal. 
Gozani, T. (Science Applications Inc., Palo Alto, CA). Trans. Am. 
Nucl. Soc.; 28: 97-99(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 46320, 48394 


48423 (MHSMP—78-15) Effects of extraction time on measured 
toluene extractables for silastics. Switzer, S.T. (Mason and Hanger- 
Silas Mason Co., Inc., Amarillo, Tex. (USA)). May 1978. Contract 
EY-76-C-04-0487. 7p. Dep. NTIS, PC A02/MF AOl1. 

In an effort to reduce testing time and simplify procedures for 
measuring percent toluene extractables for silastics, a study was 
made of data determined by five repeat analyses for each of three 
test methods for the same lot of four silastics. This was to determine 
whether a statistical difference exists between results from longer or 
shorter Soxhlet extraction times than presently used. There was no 
difference between Soxhlet runs of 22 to 96 hours. 


48424 New instrumental method for determination of retained 
fission gas. Baldwin, D.L.; Randklev, E.H. (Westinghouse Hanford 
Co., Richland, WA). Trans. Am. Nucl. Soc.; 28: 122-123(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 46969, 46982, 48672 


48425 (MLM—2442(OP)) Traceability of the nondestructive 
assay of plutonium using calorimetry for measurement control. 
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Strohm, W.W.; Lemming, J.F.; Rodenburg, W.W. (Mound Lab., 
Miamisburg, Ohio (USA)). 1977. Contract EY-76-C-04-0053. 12p. 
(CONF-770656—28). Dep. NTIS, PC A03/MF AO1. 

From Annual meeting of the Institute of Nuclear Materials 
Management; Washington, DC, USA (29 Jun 1977). 

Calorimetry provides a method to establish the traceability of 
the nondestructive assay (NDA) of plutonium utilizing the traceabi- 
lity of calorimetric assay and its relative insensitivity to sample 
matrix. Efforts at Mound Laboratory to establish the traceability of 
the calorimetric assay of plutonium are described. Results from the 
Plutonium Metal Exchange Program and a calibration alternatives 
experiment are the basis for determining the bias between calorime- 
tric assay and chemical assay. The probable cause of the bias is 
identified. Current uses of calorimetric assay for NDA measurement 
control and extension of calorimetry to dynamic calibration of NDA 
are discussed. 


48426 (ORNL—5399) X-ray fluorescence cross sections for K 
and L x rays of the elements. Krause, M.O.; Nestor, C.W. Jr.; Sparks, 
C.J. Jr.; Ricci, E. (Oak Ridge National Lab., Tenn. (USA)). Jun 
1978. Contract W-7405-ENG-26. 15lp. Dep. NTIS, PC A08/MF 
AOl. 

X-ray fluorescence cross sections are calculated for the major 
x rays of the K series 5 = Z = 101, and the three L series 12 = Z = 
101 in the energy range 1 to 200 keV. This calculation uses Scofield’s 
theoretical partical photoionization cross sections, Krause’s evalua- 
tion of fluorescence and Coster-Kronig yields, and Scofield’s theo- 
retical radiative rates. Values are presented in table and graph 
format, and an estimate of their accuracy is made. The following x 
rays are considered: Ka;, Kai,2, KB:, KB1,3, Lai, Lai,2, LB, LBe,1s, 
LBs, LI, Lyi, Lys, and Li — La,s. For use in x-ray fluorescence 
analysis, Ka and La fluorescence cross sections are presented at 
specific energies: TiK identical with 4.55 keV, CrK identical with 
5.46 keV, CoK identical with 7.00 keV, CuK identical with 8.13 
keV, MoKa identical with 17.44 keV, AgK identical with 22.5 keV, 
DyK identical with 47.0 keV, and **Am identical with 59.54 keV. 
Supplementary material includes fluorescence and Coster—Kronig 
yields, fractional radiative rates, fractional fluorescence yields, total 
L-shell fluorescence cross sections, fluorescence and Coster-Kronig 
yields in condensed matter, effective fluorescence yields, average L- 
shell fluorescence yield, L-subshell photoionization cross section 
ratios, and conversion factors from barns per atom to square centi- 
meters per gram. 


48427 (UCRL—81180) Use of a non-linear method for including 
the mass uncertainty of gravimetric standards and system measure- 
ment errors in the fitting of calibration curves for XRFA freeze-dried 
UNO; standards. Pickles, W.L.; McClure, J.W.; Howell, R.H. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). May 
1978. Contract W-7405-ENG-48. 6p. (CONF-780522—7). Dep. 
NTIS, PC A02/MF AO1. 

From ANS topical meeting; Williamsburg, VA, USA (15 
May 1978). 

A sophisticated nonlinear multiparameter fitting program was 
used to produce a best fit calibration curve for the response of an x- 
ray fluorescence analyzer to uranium nitrate, freeze dried, 0.2% 
accurate, gravimetric standards. The program is based on uncon- 
strained minimization subroutine, VAO2A. The program considers 
the mass values of the gravimetric standards as parameters to be fit 
along with the normal calibration curve parameters. The fitting 
procedure weights with the system errors and the mass errors in a 
consistent way. The resulting best fit calibration curve parameters 
reflect the fact that the masses of the standard samples are measured 
quantities with a known error. Error estimates for the calibration 
curve parameters can be obtained from the curvature of the "Chi- 
Squared Matrix” or from error relaxation techniques. It was shown 
that nondispersive XRFA of 0.1 to 1 mg freeze-dried UNOs can 
have an accuracy of 0.2% in 1000 s. 


48428 Improved model for determining hydrogen density in coal. 
Elias, E.; Bozorgmanesh, H.; Gozani, T. (Science Applications Inc., 
Palo Alto, CA). Trans. Am. Nucl. Soc.; 28: 99-101(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48429 X-ray chemical analyzer for field applications. Gamba, 
O0.0.M. (to Energy Research and Development Administration). US 
Patent 4,063,089. 13 Dec 1977. Filed date 24 Nov 1976. 6p. 

PAT-APPL-744,493. 

A self-supporting portable field multichannel x-ray chemical 
analyzer system is claimed. It comprises a lightweight, flexibly 
connected, remotely locatable, radioisotope-excited sensing probe 
utilizing a cryogenically-cooled solid state semi-conductor crystal 
detector for fast in situ non-destructive, qualitative and quantitative 
analysis of elements in solid, powder, liquid or slurried form, utiliz- 
ing an x-ray energy dispersive spectrometry technique. 
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SPECTRAL PROCEDURES 
REFER ALSO TO CITATION(S) 46731, 48625 


48430 (SAND—78-0141C) Chemical information in Auger spec- 
troscopy. Rye, R.R.; Houston, J.E.; Jennison, D.R.; Madey, T.E.; 
Holloway, P.H. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. 
Contract EY-76-C-04-0789. 23p. Dep. NTIS, PC A02/MF AOl. 

It has long been suggested that Auger spectroscopy, the most 
widely used surface analytical technique, should be capable of yield- 
ing chemical information in addition to its normal role for surface 
elemental analysis. However, to date this application has only been 
minimally developed. The Auger process, in contrast to that of 
photoelectron spectroscopy, involves a direct coupling between core 
and valence states and, as a result, yields spectra which are sensitive 
to the valence electronic structure local to a specific atom (i.e., its 
local chemical environment). This aspect of Auger spectra was 
experimentally and theoretically probed through the use of a coher- 
ent set of molecules investigated both in the gas and solid phases. 
The relative peak positions are directly related to the ionization 
potentials of the various valence orbitals while the peak intensities 
are a direct measure of the variation of local atomic (as opposed to 
bonding) charge populations across the valence orbitals. Moreover, 
in the condensed phase, where intermolecular bonding operates 
through a specific atom in the molecule (i.e., O in solid HzO), the 
Auger spectra clearly show this local effect. 


48431 (ORNL-tr—4658) Fluorometric determination of trace 
amount of aluminum in natural water by lumogallion method; masking 
of ferric iron with 0-phenanthroline. Shigematsu, T.; Nishikawa, Y.; 
Hiraki, K.; Nagano, N. Translated by T. Ohtani from Jpn. Anal.; 19: 
No. 4, 551-554(1970). 7p. Dep. NTIS, PC A02/MF AO1. 

In a previous report, a method to use lumogallion as a reagent 
for the fluorometric determination of aluminum in natural water was 
discussed. At that time the interference of ferric iron (III) was 
pointed out. At the same time the report dealt with the method of 
the fluorometric determination of aluminum after masking ferric iron 
using O-phenanthroline, which was known to be effective for such 
masking. A water sample of 5 to 10 ml (containing 0.003 to 2 pg 
Al**) was treated with 2 ml of 4% hydroxylamine hydrochloride 
solution. After standing for about 15 minutes, 1 ml of 1% O- 
phenanthroline solution and 0.5 ml of 0.01% lumogallion solution 
were added to it. This solution was then adjusted to pH 5.0 and 
heated at 80°C for 20 minutes. After cooling, the solution was 
subjected to the measurement of fluorescent intensities. This method 
can be employed for determining aluminum contents in sea, river, 
and lake waters. 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 46297, 46299, 46905, 46908 


48432 (BDX—613-1981) Removal of methylenedianiline from 
chemical plant wastewater. Young, D.A.; Parker, B.G. (Bendix 
Corp., Kansas City, Mo. (USA)). 1978. Contract EY-76-C-04-0613. 
29p. 5 (CONF-780485—1). Dep. NTIS, PC A03/MF AO1. 

From 3. conference on treatment; Houston, TX, USA (18 
Apr 1978). 

Methylenedianiline (MDA) is contained in the wastewater 
from a manufacturing process now under consideration. Because this 
material is a known liver toxin and a suspected carcinogen, use of 
the process was contingent upon finding an economical method for 
the comprehensive removal of MDA from wastewater that is fed to 
public streams. Details of the overall investigative method pursued 
are presented, along with a description of the specific chemical and 
physical treatments that resulted in MDA removal to the detectable 
limit (1 ppM). A flowsheet for a water-treatment facility and a cost 
comparison of the treatment methods studied are included. 


48433 (IS-M—139) Activity behavior of the NdNO;—HNO;— 
H,0—HDEHP—AMSCO System. O’Brien, W.G.; Bautista, R.G. 
(Ames Lab., lowa (USA); Sunbeam Corp., Oak Brook, Ill. (USA)). 
1978. Contract W-7405-ENG-82. 43p. (CONF-780305—19). Dep. 
NTIS, PC A03/MF AO1. 

From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

The thermodynamic behavior of the two-phase NdNO;— 
HNO;—H20—HDEHP—AMSCO system has been studied to pro- 
vide experimental data for use with a model to predict the distribu- 
tion coefficients of neodymium. The nitrate ion activities in the 
ones phase were measured with a nitrate ion selective electrode 

ing into account the presence of high hydrogen concentration by 
calibration of the nitrate electrode with nitric acid. The nitrate ion 
concentration in the organic phase due to the extraction of neody- 
mium complexes by HDEHP was determined by back extraction of 
the organic phase with 3 M sulfuric acid, diluted and analyzed with a 
nitrate ion electrode calibrated for different nitrate-sulfate concentra- 
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tion. The amount of the nitrate species extracted into the organic 
phase increases with increase in the initial neodymium nitrate con- 
centration. The neodymium ion concentration in the organic phase 
was measured by back extraction with 6 M nitric acid, removal of 
the neodymium by adsorption with the cation exchange resin, 
DOWEX 50 x 8 and titration of the neodymium free aqueous phase 
with NaOH using phenolphtalein as the indicator. The hydrogen ion 
activity in the equilibrated aqueous phase was determined by direct 
pH measurements since the polyvalent neodymium ions were found 
to have very negligible effect on the pH electrode. Vapor pressure 
measurements to estimate the activity coefficients of the HDEHP 
dimer resulted in non-reproducible values because of the nonuniform 
outgassing of the most highly volatile portion of the HDEHP 
diluent, AMSCO. The activity coefficients of the HDEHP dimer 
were estimated from the data of Baes who made isopiestic compari- 
sons with triphenylmethane in n-octane as the reference solution 
assuming that the activity coefficient of triphenylmethane is unity. 


48434 (STI/PUB—442) Stable isotopes in the life sciences. 
Panel proceedings series. Proceedings of a technical committee meet- 
ing on modern trends in the biological applications of stable isotopes. 
(International Atomic Energy Agency, Vienna (Austria)). 1977. 
463p. (In several languages). (CONF-770254—). IAEA, Vienna 
$34.00. 

From IAEA/CMEA technical committee on modern trends 
in the biological application of stable isotopes; Leipzig, German 
Democratic Republic (14 Feb 1977). 

Ten papers were presented at the first two Sessions of the 
conference on separation of stable isotopes. Studies included separa- 
tion and use of stable isotopes of carbon, nitrogen, and oxygen; 
industrial plants for production of highly enriched '°N; and laser 
separation of isotopes. Three papers were presented on synthesis of 
labelled molecules at Session 3. Eleven papers on analysis of stable 
isotopes were presented at Session 4. Five papers on applications in 
biochemistry and pharmacology were presented at Session 5. Three 
papers on applications in biology and medicine were presented at 
Session 6. Eight papers on applications in agriculture were presented 
at Session 7. (HLW) 


48435 Intermetallic compounds and metal purification. Berndt, 
U.; Erdmann, B.; Keller, C. (to Gesellschaft fuer Kernforschung 
mbH). US Patent 4,082,547. 4 Apr 1978. Priority date 30 Mar 1972, 
German, Federal Republic of (F.R. Germany). 12p. 

By thoroughly mixing a compound of a base metal with a 
metal of the eighth subgroup of the Periodic Table, heating the 
resultant to a temperature in excess of 800°C at which it is subjected 
to a stream of hydrogen and treating thus-obtained intermetallic 
compound at a still higher temperature and under a high vacuum, a 
base metal having a purity of at least 98% results. When the base 
metal is an actinide, an alloy or a mixture of alloy and intermetallic 
compound may be obtained in lieu of the indicated intermetallic 
compound. 


48436 Effects on gas chromatographic peaks of electric fields 
applied across cholesteric liquid crystal stationary phases. Conaway, 
J.E.; Rogers, L.B. (Univ. of Georgia, Athens). Sep. Sci.; 13: No. 4 
303-320(1978). 

Earlier studies have shown that a static electric field across a 
capillary column increased the apparent capacity ratio (measured 
from the peak maximum) of a liquid crystal stationary phase and 
produced a more nearly Gaussian-shaped peak plus a small step on 
the front of the peak. The present study has qualitatively confirmed 
those effects using cholesteryl laurate, cholesteryl 10-undecenoate, 
and cholesteryl benzoate, and suggests that they may be found for all 
cholesteric liquid phases. In addition, the peak-fronting phenomenon 
was found to be a function of both the carrier gas and the applied 
column potential. Fragmentation of the solute and/or the stationary 
phase by carrier gas molecules in metastable excited states is pro- 
posed to explain the fronting phenomenon. Hysteresis effects have 
also been observed, indicating that the liquid crystals may take hours 
to return to their original orientations after imposition or removal of 
an electric field. 4 tables, 8 figures. 


INORGANIC AND PHYSICAL CHEMISTRY 


48437 (FE—2334-1) Status report on the measurement of 
vapor—liquid equilibria. Kobayashi, R. (Rice Univ., Houston, Tex. 
(USA)). 30 Aug 1976. Contract EX-76-S-01-2334. 6p. Dep. NTIS, 
PC A02/MF AOl1. 

Hydrogen-rich binary and multicomponent systems are being 
studied by two different approaches: (1) A perturbation chromato- 
graphic approach developed at Rice University over the years, and; 
(2) An equilibrium cell which can be operated in either the flow or 
batch mode. Apparatus components for (1) are being purchased, 
designed-constructed at Rice, and moved from other parts of the 
Rice University Thermodynamic—Transport properties laboratory 
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to assemble the apparatus. One significant result which will result 
from the application of the apparatus being assembled will be a study 
of the interfacial region in which chemical reactions begin. The 
chromatographic studies will be primarily directed towards infinite 
dilution and multicomponent vapor-liquid equilibrium studies con- 
sisting of mixtures comprised of hydrogen, polar inorganic, light 
hydrocarbon, and poly-aromatic compounds. The overall flow dia- 
gram of the apparatus for (2) is shown. 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 46800, 48389, 48458, 48463 


48438 (TID—28548) Sixteen micron chemical laser study. 
Report No. 1, October 1—December 31, 1977. (Bell Aerospace Tex- 
tron, Buffalo, N.Y. (USA)). [nd]. Contract EN-77-C-02-4323. 14p. 
Dep. NTIS, PC A02/MF AO1. 

In order to utilize the high absorption of UF at 16 wm for 
laser isotope enrichment, research was conducted on BrF as a 
possible 16 ym laser. The research included computer modeling of 
the BrF system (reactor rate data for Bra—F2 and IBr—F-2 systems), 
absorption measurements, and construction of a safe gas handling 
system and of a long-path, fast-flow laser device. (DLC) 


48439 Synthesis and nonstoichiometry of the zirconium triha- 
lides. Daake, R.L.; Corbett, J.D. (Ames Lab., IA). Inorg. Chem.; 17 
No. 5, 1192-1195(May 1978). 

The synthesis of ZrXs3 (X = Cl, Br, I) by reaction of the 
corresponding tetrahalides with ZrCl, ZrBr, or Zrl/sub 1.8/ in 
sealed tantalum tubing gives high-purity, single-phase products, 
thereby avoiding problems of the relatively low reactivity of and 
contamination by zirconium powder reductant used previously. 
Phase limits for the three trihalides established by isopiestic equili- 
bration with the adjoining phases are 2.94 (2) less than or equal to 
Cl:Zr less than or equal to 3.03 (2) (440°C), 2.87 (2) less than or 
equal to Br:Zr less than or equal to 3.23 (2) (435°C), and 2.83 (5) 
(775°C) less than or equal to I:Zr less than or equal to 3.43 (5) 
(475°C). The hexagonal lattice constants for the bromide phase 
(Guinier techniques) decrease linearly with increasing bromide con- 
tent across the entire range without the development of any addi- 
tional lines. The variation of the c dimension for Zrls (and Hfls) on 
oxidation is in the opposite direction, and in this case extra lines from 
a presumed superlattice structure developed toward the upper limit. 
The structural implications of these results are considered. The 
reported structure for a-ZrCls, an unusual Bils-type variant, was 
based on a misassigned ZrCl powder pattern and therefore appears 
to be in error. 25 references. 


48440 Synthesis and characterization of new metal—metal 
bonded species. II. Crystal and molecular structure of dimeric 
niobium(III) and tantalum(III) bromide adducts with tetrahydrothio- 
phene. Direct stereochemical evidence of bonding electron density in 
confacial bioctahedra with metal—metal double bonds. Templeton, 
J.L.; Dorman, W.C.; Clardy, J.C.; McCarley, R.E. (Ames Lab., IA). 
Inorg. Chem.; 17: No. 5, 1263-1267(May 1978). 

The previously reported niobium dimer Nb2Bre(SC;Hs)s and 
the recently prepared tantalum analogue Ta2Bre(SC,Hs)3 have been 
characterized by complete structure determinations. Both com- 
pounds exist in the solid state as molecular confacial bioctahedrons 
with the two metal atoms of each dimer displaced from the center of 
their idealized octahedra toward one another. The Nb—Nb distance 
of 2.728 (5) A and the Ta—Ta distance of 2.710 (2) A are in accord 
with a formal metal—metal double bond. A distinctive feature of the 
structures is the unusually close approach of the two bromines in 
bridging positions of the confacial bioctahedra; this separation of 
only 3.30 A is attributed to stereochemical activity of the two 
metal—metal 7-bonding electrons. Nb2Bre(SC,sHs)s crystallized in P 
anti 1 space group with Z = 2 and rho(calcd) = 2.49 g cm™$ for a 
unit cell of dimensions a = 15.088 (8) A, b = 12.121 (6) A, c = 
8.981 (2) A, a = 112.93 (3)°, 8 = 77.32 (2)% and y = 125.23 (2)°. 
Least-squares refinement of the structure resulted in a conventional 
agreement factor R: of 0.109 for 1870 reflections having F* greater 
than 3 sigma (F*). Crystals of TasBre(SCRHs)s belonged to the P 
anti | space group with Z = 2 and rho(calcd) = 2.98 g cm™*. The 
cell dimensions were a = 12.08 (1) A, b = .74(1) A, c = 8.98 (1) A, 
a = 83.98 (5)°, B = 112.45 (5)°, and y = 105.40 (5)° An R factor of 
0.069 resulted from least-squares refinement of 1930 data points with 
F greater than 3 sigma (F). 4 figures, 5 tables. 


48441 Preparation of the new heteronuclear hydride-bridged 
anion MoWCl;H* and determination of the metal—hydrogen bond 
distance in Mo2XsH* (X=Cl, Br) by infrared spectroscopy. Katovic, 
V.; McCarley, R.E. (Ames Lab., IA). Inorg. Chem.; 17: No. 5, 1268- 
1270(May 1978). 

The new heteronuclear compound CssMoWClsH has been 
prepared and shown by x-ray powder diffraction and infrared spec- 
troscopy to have the structure of CssMo2ClsH. The infrared spectra 
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of salts containing the anions MozXsH* (X = Cl, Br) and 
Mo2ClsD* were redetermined and found to exhibit two bands in the 
region 1600 to 1200 cm™? for the hydrides and 1120 to 890 cm™! for 
the deuterides. On the basis of band intensities and known geometri- 
cal restraints the band of higher frequency was assigned as the 
symmetric M—H—M stretch and the band of lower frequency as the 
asymmetric stretch. Using equations relating frequencies of v(sym) 
and v(asym) to the M—H—M bond angle (a) and the known Mo— 
Mo distances in RbsMo2ClsH and CssMozBrsH, values of d(’Mo—H) 
= 1.90 and 1.93 A and a = 77.6 and 78.3% respectively, were 
determined for the MozClsH* and Mo2BrsH* anions. 


48442 Preparation and crystal structure of the new paramagnetic 
one-dimensional conductor Coo ss3[Pt(C204)2].6H2O. Schultz, A.J.; 
Underhill, A.E.; Williams, J.M. (Argonne National Lab., IL). Inorg. 
Chem.; 17: No. 5, 1313-1315(May 1978). 

A new partially oxidized bis(oxalato)platinate complex has 
been prepared which contains paramagnetic Co** counterions. The 
crystal and molecular structure of this new salt, Co/sub 0.83/ 
[Pt(C20.4)2].6H2O, has been determined by single-crystal x-ray dif- 
fraction. The complex crystallizes in the orthorhombric space group 
Cccm with cell parameters of a = 14.379 (2) A, b = 16.501 (2) A, c 
= 5.682 (1) A, and Z = 4. Intensity data were collected on a Syntex 
P2, diffractometer for one octant out to a maximum 2 theta of 42° 
using Mo Ka x radiation. The structure was solved by Patterson 
methods and refinement led to final discrepancy indices of R(F7o) = 
0.029 and R/sub w/(F7o) = 0.045. The structure consists of planar 
bis(oxalato)platinates stacked along the c direction with a Pt-Pt 
separation of 2.841 (1) A. The rotation angle between neighboring 
Pt(C,0,)/sup 1.66-/2 groups is 55.0 (3)°. Each Co” ion is octahe- 
drally coordinated to six water molecules, although these sites are 
only 83 percent occupied. Futhermore, we have located a complete- 
ly occupied water site which is not within the coordination sphere of 
the Co* ion. Since in all other respects Co/sub 0.83/ 
[Pt(C204)2).6H2O and the structure of Mg/sub 0.82/[Pt(C2O,)2].5.3 
H2O reported by Krogmann appear to be isostructural, we believe 
the magnesium salt may also contain this additional water site. 
Thermal gravimetric analysis of the cobalt salt has verified the 
degree of hydration is exactly 6.0. 


48443 Crystal structure of XeF* AsF,~', Zalkin, A.; Ward, D.L.; 
Biagioni, R.N.; Templeton, D.H.; Bartlett, N. (Univ. of California, 
Berkeley). Inorg. Chem.; 17: No. 5, 1318-1322(May 1978). 

Crystals of XeF* AsFs~ are monoclinic, space group P2;/n, a 
= 6.308 (3) A, b = 6.275 (3) A, c = 16.023 (5) A, B = 99.97 (5)9 V 
= 624.66 A’, Z = 4, and d/sub x/ = 3.61 g cm™$, at 24°C. X-ray 
diffraction data were measured with counter methods and Mo Ka 
radiation. With anisotropic temperature factors for all atoms, R = 
0.033 for 777 independent reflections (I greater than 3 sigma). The 
structure consists of ion pairs connected by a bridging fluorine atom 
into FXeFAsF; units. The FXeF portion of the molecule is linear 
(angle = 178.9 (7)°) with Xe—F = 1.873 (6) A (terminal) and 2.212 
(5) A (bridging). The FAsF; portion of the molecule is roughly 
octahedral with cis F—As—F angles ranging from 85.3 (3) to 94.6 
(5)°, the five terminal As—F distances range from 1.676 (5) to 1.690 
(8) A and the bridging As—F distance is 1.813 (6) A. The bridge 
Xe—F—As angle is 134.8 (2)° 6 tables, 4 figures, 24 references. 


48444 Preparation and structure of anhydrous zinc chloride. 
Brynestad, J.; Yakel, H.L. (Oak Ridge National Lab., TN). Jnorg. 
Chem.; 17: No. 5, 1376-1377(May 1978). 

The product is monophasic and has a crystal structure differ- 
ent from that of another author's phases, though still based on 
tetrahedral zinc coordination in a close-packed anion lattice. It does 
undergo phase transformations in ambient atmosphere. Syntheses of 
two sample products are described. Powders and crystals of either 
sample showed a characteristic x-ray diffraction pattern which did 
not change with time. Single crystal diffraction data enabled all 
reflections to be indexed on the basis of an orthorhombic unit cell. 
Contents of the cell, calculated density, and probable space group 
are also tabulated. 


48445 Critical evaluation of the location and refinement of a 
bridging hydrogen atom in a transition-metal hydride, Mo,(eta®- 
C;Hs)o(CO).(u-H)(u-P(CHs)2) by x-ray diffraction. Petersen, J.L.; 
Williams, J.M. (West Virginia Univ., Morgantown). Inorg. Chem.; 
17: No. 5, 1308-1312(May 1978). 

A comparison of the structural parameters obtained by x-ray 
and neutron diffraction for the transition-metal hydride complex 
Moz(eta®-CsHs )2(CO)4(4-H)(p- -P(CHs)p) was performed to examine 
the discrepancies between the "x-ray-determined” and ‘neutron- 
determined” values for the structural parameters associated with the 
bridging hydride ligand. Within the experimental limitations of the x- 
ray analysis, the x-ray-determined hydrogen position reflects the 
covalent character of the bent Mo—H—Mo bond with the estimated 
region of maximum overlap displaced ca. 0.2 A from the hydrogen 
nucleus along the Mo—H—Mo bisector toward the centroid of the 
Mo—H—M6o triangle. The consequences of this displacement are (1) 





4800 ENERGY RESEARCH ABSTRACTS 


an apparent shortening of 0.1 A in the average x-ray-determined 
Mo—H distance of 1.79 (15) A compared to the average neutron- 
determined Mo—H distance of 1.86 (1) A and (2) a large increase in 
the Mo—H—Mo bond angle from the neutron-determined value of 
122.9 (2)° to the x-ray-determined value of 133 (3)°. For closed-type, 
bent metal—hydrogen—metal bonds, one should then expect to find 
shorter average M—H bond distances and larger M—H—M bond 
angles by x-ray diffraction than by neutron diffraction. 


48446 Kinetics and mechanism of the quenching of the emission 
of substituted polypyridineruthenium(II) complexes. Reactions of 
Rul,*, *Rul,”*, and Rul.** with the copper(I)-copper(II) couple. 
Hoselton, M.A.; Lin, C.T.; Schwarz, H.A.; Sutin, N. (Brookhaven 
National Lab., Upton, NY). J. Am. Chem. Soc.; 100: No. 8, 2383- 
2388(12 Apr 1978). 

The series of complexes RuLs**, where L is a bipyridine or 
phenanthroline derivative, has been used to study the mechanism of 
the quenching of the luminescent excited state of RuLs** by 
copper(II) ions in aqueous solution. The quenching rate constants 
were obtained from emission intensity measurements. A pulsed dye 
laser was used to generate the electron-transfer products RuLs** and 
copper(I) and the rate constants for the reactions of these products 
to re-form RuLs** and copper(II) were measured. Rate constants for 
the quenching of some OsLs** complexes were also determined. The 
rate constants for the reaction of copper(II) with RuLs*, generated 
by pulse radiolysis, were measured and compared with the rate 
constants for the reaction of copper(II) with *RuLs*. On the basis 
of these results and spectroscopic considerations it is concluded that 
the quenching of *RuLs** by copper(II) proceeds by an electron- 
transfer mechanism. The free-energy dependence of the quenching 
reactions is smaller than expected for an electron-transfer mechanism 
and possible reasons for this behavior are discussed. The quantum 
yields for the formation of separated electron-transfer products are 
analyzed in terms of the electron-transfer rates within the primary 
cages and the rates of the thermal back reactions. 4 figures, 3 tables, 
20 references. 


48447 Hydride donation reactions of transition metal formyl 
complexes. Casey, C.P.; Neumann, S.M. (Univ. of Wisconsin, Madi- 
son). J. Am. Chem. Soc.; 100: No. 8, 2544-2545(12 Apr 1978). 

Metal formyl complexes can transfer hydride to metal car- 
bonyl compounds to produce new metal formyl complexes. The 
report states that metal formyl complexes can act as hydride donors 
to electrophiles such as ketones, alkyl halides, and metal carbonyls. 
The mechanisms of some of the reactions are discussed. Transformy- 
1 on reactions between various metal formyl and metal carbonyl 
compounds indicate the following order of stability of formyl com- 
plexes relative to their metal carbonyl precursors [(CsHs)sP},N* ( 
CO)4FeCHO™ greater than EtN* cis (CO)pRex,CHO™ greater than 
(1) EtyN* trans- [CsHsO3P](CO)s;FeCHO~. The possibility that these 
transformylations proceed via decarbonylation to give a metal hy- 
dride which then transfers hydride to a metal carbonyl] is excluded 
since the reaction of (1) with Re2(CO)io or Fe(CO)s is faster than 
decomposition of (1) to (CO), FeH™ and since EtsN* (CO),FeH™ 
does not react with Re2(CO):0, Fe(CO)s, or (CO)sFeP-(OCsHs)s 
under the reaction conditions. 


48448 Existence and stability of a simple sulfide of iron(III). 
Stiller, A.H. (West Virginia Univ., Morgantown); McCormick, B.J.; 
Russell, P.; Montano, P.A. J. Am. Chem. Soc.; 100: No. 8, 2553- 
2554(12 Apr 1978). 

Iron(III) sulfide was prepared in an amorphous form by 
treating stoichiometric quantities of iron(III) with aqueous sodium 
sulfide at 0°C or lower. Examination of the material with a scanning 
electron microscope equipped with an energy dependent x-ray spec- 
trometer confirmed that sodium and chloride were not present, and 
that the atomic ratio of Fe : S is 1 : 1.5. Empirically, the material 
prepared is Fe2S3. The Moessbauer spectrum at 78°K is different 
from that of any of the known iron sulfides or compounds such as 
NaFeS2. The spectrum was analyzed using a nonlinear least-square 
fitting program assuming Lorentzian line shapes. The results indicate 
that there are two different environments for the iron ions in the 
compound, both with a symmetry lower than cubic. The observed 
center shift is consistent with iron(III) or low spin iron(II). In order 
to characterize fully the charge state of the iron ion, Moessbauer 
measurements were carried out at 4.2°K. A six-line pattern with 
relatively broad line widths was obtained. The hyperfine magnetic 
field at the °’Fe nucleus is 253 +- 6 kOe. The presence of a 
magnetic splitting at 4.2°K completely excludes the presence of 
iron(II), confirming the formation of the compound as a sulfide or 
iron(III). The infrared spectrum of iron(III) sulfide exhibits bands at 
795 (sh), 485 (br), and 390 and 320 cm~*. The spectrum appears to be 
clearly different from that of FeS, and other iron sulfide minerals. 


48449 Metal carbene chemistry. Formation and reactions of 
(eta®-C;Hs)Fe(CO)/sub n/(CH2)* (n=1,2) in the gas phase by ion 
cyclotron resonance spectroscopy. Stevens, A.E.; Beauchamp, J.L. 
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(California Inst. of Technology, Pasadena). J. Am. Chem. Soc.; 100: 
No. 8, 2584-2585(12 Apr 1978). 

The results of the studies of the reactions of the transition 
metal carbenes demonstrate that: (1) The reactions of 
CpFe(CO),(CHz2)* in the gas phase, specifically methylene transfer 
to cyclohexene, hydride abstraction to yield CpFe(CO)Hs, and 
addition of n-donor bases to the metylene carbon, are entirely in 
accord with the postulated solution reactions of this species and 
consistent with its formulation as a metal carbene. (2) The novel 
complex CpFe (CO)(CHz2)* does not exhibit the carbene chemistry 
of the dicarbonyl species. Reaction of both cyclohexene and n-donor 
bases results in displacement of CH2zCO from the metal center, 
strongly suggesting the formulation of this species as a metal ketene 
complex. The question arises as to whether ketene is present as a 
structural moiety in the complex CpFe(CO)(CH2) or whether it is 
formed in the intermediate which results from binding a 7- or n- 
donor base to the coordinately unsaturated metal center. 17 refer- 
ences. 


48450 Products of reaction of superoxide and hydroxy! radicals 
with Mn” cation. Bielski, B.H.J. (Brookhaven National Lab., Upton, 
NY); Chan, P.C. J. Am. Chem. Soc.; 100: No. 6, 1920-1921(15 Mar 
1978). 

Absorption spectra are reported for MnO.* and Mn(OH)** 
which are the products of Mn** reacting with O2~ and OH radicals. 
Results indicate that O2~ is not capable of oxidizing Mn** to Mn*, 
and that the decay mechanisms of MnO.* and Mn(OH)”* are very 
complex. (DLC) 


48451 Structures and molecular motions in alkaline earth hexam- 
mines. Glaunsinger, W.S. (Arizona State Univ., Tempe); White, 
T.R.; Von Dreele, R.B.; Gordon, D.A.; Marzke, R.F.; Bowman, 
A.L.; Yarnell, J.L. Nature (London); 271: No. 5644, 436-437(2 Feb 
1978). 

The alkaline earth hexammines have novel structures and 
molecular motions. The ammonia molecules in these compounds 
adopt an entirely different geometry from that of normal ammonia. 
There are two motional transitions as the temperature is increased. 
The first transition is due to ammonia rotation, and the second 
results from ammonia diffusion. 


48452 Chemisorption of hydrogen by the pulse technique. Ser- 
rano, C.; Carballo, L.; Wolf, E.E.; Carberry, J.J. (Univ. of Notre 
Dame, IN). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 4, 1164- 
1170(Aug 1977). 

From American Chemical Society meeting; Chicago, IL (28 
Aug 1977). 

The selective chemisorption of gases is one of the most 
extensively used methods to determine the metal dispersion in sup- 
ported catalysts. Discrepancies found in previous works on the 
hydrogen adsorption stoichiometry led to a study of the factors 
affecting hydrogen chemisorption. Hydrogen titration experiments 
carried out in a continuous-flow apparatus indicate that the He 
uptake is independent of gas sample volume and amount of catalyst, 
but very sensitive to the catalyst pretreatment. The catalyst used was 
1% Pt/AlOs. Increasing the degassing time of the catalyst increased 
the hydrogen uptake. After introduction of oxygen at 500°C, the 
hydrogen uptake depends on the reduction time. The degassing and 
reduction period required to obtain reproducible and constant results 
depends on the temperature and time of exposure to oxygen. (JSR) 


48453 SO, deactivation in NO reduction by NHs: IV. Auger 
studies of deactivated catalysts in selective NO reduction. Tsai, J.; 
Agrawal, P.K.; Sullivan, D.R.; Katzer, J.R.; Manogue, W.H. (Univ. 
of Delaware, Newark). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: 
No. 4, 1232-1247(Aug 1977). 

From American Chemical Society meeting; Chicago, IL (28 
Aug 1977). 

The extent and cause of deactivation of supported metal 
catalysts by SOz in the selective reduction of NO by NHs was 
studied as a function of the gas-phase O2 concentration. Al.Os- 
supported foils of Pt, Pd, Ru, and Ni were used and the surface 
composition and concentration-depth profile were determined for 
each after steady-state operation. Surface analyses gave the oxygen 
and sulfur peak intensities. A comparison of the metals in NO 
reduction systems showed that the relative catalytic activities in the 
NO—NHs system is Pt approximately Pd much greater than Ru > 
Ni. The order of activity in the No—NHs —O: system was Pt much 
greater than Pd > Ru approximately Ni. The relative activity in the 
NO-NHs —SO: system was Ru much greater than Pt,Pd,Ni. The 
relative activity for the No—NHs —O.—SO, system was Pt much 
greater than Pd > Ru >WNi, and the severe deactivation caused by 
SO: was largely eliminated by the presence of O2 along with SOx. 
(JSR) 
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ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 


48454 (ORNL—5418) Chemical separation of boron isotopes. 
Palko, A.A. (Oak Ridge National Lab., Tenn. (USA)). Jun 1978. 
Contract W-7405-ENG-26. 9lp. Dep. NTIS, PC A0O5/MF AOI. 

This is the final report of the research performed at ORNL on 
the chemical fractionation of boron isotopes between BF; gas and 
the liquid molecular addition compounds of BF;. Thirty compounds 
were studied, ten of them in detail. Graphs and equations are given 
for variation of isotopic equilibrium constant, vapor pressure, and 
BF; solubility as a function of temperature. Rate of isotopic ex- 
change and melting points were determined. Several of the com- 
pounds are likely candidates for use in a gas-liquid countercurrent 
exchange system for large-scale separation of boron isotopes. 23 figs, 
53 tables, 39 references. 


48455 (UCRL-Trans—11379) Zero energy of molecules and the 
fractionation of stable isotopes. Pascal, R.; Bottinga, Y. Translated 
from C. R. Hebd. Seances Acad. Sci. Ser. B; 282: No. 18, 425- 
428(May 1976). 9p. Dep. NTIS, PC A02/MF AOl1. 

Because of insufficient knowledge of most of the molecular 
force fields, serious errors may be committed in calculating the 
coefficients of isotopic fractionation when the anharmonic vibration- 
al term Go in the zero energy of a molecule is considered. Although 
ordinary anharmonic calculations give good results, anharmonic 
calculations using Go are premature at the moment for most polyato- 
mic molecules. A discussion is presented in which the essential term 
of the partition function is e/sup -Eo/KT/ where E> is the zero 
energy of the molecule. The precision of the calculations depend 
above all on the precision with which the Eo’'s are known. Because 
of the discrepancy between experimental and calculated values of 
internal isotopic equilibrium constants, it has been established that a 
previously disregarded anharmonic vibrational term Go should be 
included in the zero energy. Go enters into isotropic fractionings 
only when AE» is low and to the extent that the Go's are not 
compensated. If for isotopes other than those of hydrogen with 
which isotopic geochemistry is concerned ('7C-'°C, 1®O-*8O, etc.), 
the AE» of an exchange reaction is always low, AGo is even lower. 
For example, for the equilibrium “NO. + “Nz = “NQ2 + 
MN'™N, AEo = 10.2 cm™? and AGo = 0.11 cm™*. Thus, the 
influence of Go is completely negligible for these fractionations. 


ORGANIC CHEMISTRY 
REFER ALSO TO CITATION(S) 48437 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 46670, 48462 


48456 Cubitene: an irregular twelve-membered-ring diterpene 
from a termite soldier. Prestwich, G.D. (International Centre of 
Insect Physiology and Ecology, Nairobi, Kenya); Wiemer, D.F.; 
Meinwald, J.; Clardy, J. J. Am. Chem. Soc.; 100: No. 8, 2560-2561(12 
Apr 1978). 

Cubitene was isolated from the hexane extract of C. umbratus 
soldier heads by chromatography over Florisil followed by prepara- 
tive GLC. High resolution mass spectroscopy indicated the formula 
of cubitene to be CzoHs2. Mass spectra of catalytically hydrogenated 
cubitene products showed peaks at m/rho 279, consistent with their 
formulation as substituted cycloalkanes of the composition CzoHyo. 
Cubitene is therefore a monocyclic hydrocarbon with four centers of 
unsaturation. the 'H NMR spectral data revealed the presence of 
two 1,1-disubstituted double bonds, and two additional olefinic pro- 
tons. Four methyl groups attached to double bonds are also ob- 
served. The *C NMR spectrum indicated the presence of two 
tribsubstituted double bonds. Fortunately, cubitene could be ob- 
tained in crystalline form (mp 34.5-35°C) from cold methanol, allow- 
ing a single-crystal x-ray diffraction analysis. It crystallized in the 
monoclinic crystal class. Lattice parameters were: a = 15.963 (5), b 
= 6.799 (2), c = 17.038 (5) A; theta = 96.99 (2)° Evidence shows 
cubitene to be 1,5-dimethyl-8,10-bis(isopropenyl)cyclododeca-1,5- 
diene, a structure in which one isoprene unit is irregularly joined to 
three others. It appears to be the first example of a diterpene 
hydrocarbon based on a twelve-membered carbocyclic ring. Its 
biosynthesis poses interesting problems. Two possible biosynthetic 
routes are suggested. An even more basic question 
remains....whether termite soldiers synthesize cubitene at all, or 
whether they simply sequester it (or a closely related precursor) 
from their food. 


48457 Effect of micellar phase on the state and dynamics of some 
excited state charge transfer complexes. Katusin-Razem, B.; Wong, 
M.; Thomas, J.K. (Univ. of Notre Dame, IN). J. Am. Chem. Soc.; 
100: No. 6, 1679-1686(15 Mar 1978). 
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The effect of micellar phase of kinetic processes of electron 
transfer reactions of exciplexes formed by pyrene (P) and N,N- 
dimethylaniline (DMA) has been studied. Transitory species are 
produced by a 10-ns pulse of 347.1-nm light from a Q-switched ruby 
laser and detected by rapid spectrophotometric or conduction tech- 
niques. Singlet excited pyrene (P*) readily accepts an electron from 
DMA to form an ion pair (P- and DMA”), and the fate of the ion 
pairs depends critically on the micellar environment. In the case of 
cationic micelles, DMA* is quickly expelled from the micellar 
surface while P~ is retained, leading to a long anion lifetime (ap- 
proximately 500 ys). On the other hand, an anionic micellar surface 
traps DMA* ions and enhances the geminate ion recombination 
process with P~. Several pyrene derivatives such as pyrenebutyric 
acid, pyrenesulfonic acid, pyrenetetrasulfonic acid, pyrenedodecan- 
oic acid, and pyrenecarboxalydehyde which are solubilized at differ- 
ent sites in micelles are also selected as e~ acceptors to investigate 
the effect of separation between P* and DMA on the forward and 
back e~ transfer processes. Similar studies were carried out with the 
molecule P-(CH2)s-DMA which forms intramolecular exciplexes. 
Here neither ion can escape from the exciplex owing to the restraint 
of the propyl chain. The physical and chemical properties of excited 
states of this molecule-miscellar system are dramatically different 
from those of intermolecular complexes. Micellar systems suggest 
the constituent ions of exciplexes. This has implications for conver- 
sion of light energy into ionic fragments which can be subsequently 
utilized. 


48458 Transition metal alkyl chemistry at elevated carbon mon- 
oxide pressures. An infrared spectroscopic study of systems related to 
catalytic intermediates in homogeneous hydroformylation reactions. 
King, R.B.; King, A.D. Jr.; Iqbal, M.Z.; Frazier, C.C. (Univ. of 
Georgia, Athens). J. Am. Chem. Soc.; 100: No. 6, 1687-1694(15 Mar 
1978). 

Reactions of transition metal alkyls with CO at elevated 
pressures (approximately 300 atm) in n-tetradecane solution have 
been followed by infrared spectroscopy under pressure using the 
v(CO) region to identify carbonyl intermediates. The Mn carbonyl 
derivative CH3sMn(CO); reacts with CO to give CHsCOMn(CO)s 
which in turn reacts with He to give Mno(CO)io and CHsCHO. 
However, the substituted Mn _ carbonyl derivatives cis- 
CHsMn(CO)sPRs (R_ = CsHs, OCsHs, and N(CHs)2) react with CO 
to give mixtures of CH; COMn(CO);, CHsCOMn(CO),PRs, and PRs 
which form no CH3CHO upon treatment with Hz. The Re carbonyl 
derivative CHsRe(CO); forms Re(CO) rather than 
CHsCORe(CO); upon heating with CO under pressure. The 
cyclopentadienyliron derivative CHs;Fe(CO),CsHs undergoes car- 
bonylation to give CH;COFe(CO)2C;Hs, but hydrogenolysis of this 
acyl produces no CH3CHO. The alkyls RM(CO)sCsHs (M = Mo, R 
= 7“ C2Hs, CH2 = CHCHe, CsHsCHe, and CHsSCH2; M = W, 

= CHs) react with CO under pressure to form M(CO). without 
ot y evidence for the formation of the corresponding acy] derivatives 
RCOM(CO)sC;Hs. In the case of CH3Mo-(CO)sCs(CHs)s the substi- 
tuted cyclopentadienyl ring is _ liberated as the ketone 
CH;COC;(CHs); upon carbonylation. These results show that the 
presence of strong metal-alkyl bonds or easily displaced ligands 
prevent the carbonylation of alkyl-metal derivatives to the corre- 
sponding acyl-metal derivatives and the presence of weaker 7 accep- 
tors than CO such as trivalent P or eta®-cyclopentadienyl ligands 
prevent the hydrogenolysis of acyl-metal derivatives to the corre- 
sponding aldehydes. These results provide some information on the 
types of transition metal systems likely to be the best candidates for 
hydroformylation catalysts. Details of an apparatus for obtaining 
infrared spectra at elevated pressures up to 500 atm are described. 


48459 Biosynthetic conversion of thebaine to codeinone. Mecha- 
nism of ketone formation from enol ether in vivo. Horn, J.S.; Paul, 
A.G.; Rapoport, H. (Lawrence Berkeley Lab., CA). J. Am. Chem. 
Soc.; 100: No. 6, 1895-1898(15 Mar 1978). 

Biosynthesis of the morphinan alkaloids proceeds by conver- 
sion of the enol ether or thebaine to the keto group of neopinone and 
thence to codeinone. To determine the mechanism of this transfor- 
mation, [G-'*C,6-'*O]thebaine was fed to Papaver somniferum and 
the codeine and morphine were isolated. Comparison of the 1*O/1*C 
ratios in the codeine and morphine isolated with that of the thebaine 
fed showed that approximately 34% of the '*O had been retained. 
Parallel feedings with [G-'*C,6-'*O]-codeinone demonstrated that 
the loss was due to nonenzymic exchange. Thus, the mechanism of 
enol ether cleavage in thebaine is established as cleavage of the 6-O- 
methyl group with retention of the 6-oxygen in the codeinone. 


48460 25M hyperfine coupling in the bacteriochlorophyll radical 
cation. Thurnauer, M.C.; Bowman, M.K.; Cope, B.T.; Norris, J.R. 
(Argonne National Lab., IL). J. Am. Chem. Soc.; 100: No. 6, 1965- 
1966(15 Mar 1978). 

Perdeuterobacteriochlorophyll was prepared with high en- 
richment in **Mg, using Rhodospirillum rubrum. Bacteriochloro- 
phyll cations were prepared by I: oxidation in methanol-methylene 
chloride. The EPR total second moments were determined to be 
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6.30 (6.43) G? at 300°K for 10% (92%) **Mg and 7.93 (9.05) G? at 
77°K for 10% (92%) **Mg. (DLC) 


48461 Correlation of singlet energies of aromatic hydrocarbons 
with the rates of protonation of their anion radicals. Levanon, H.; 
Neta, P.; Trozzolo, A.M. (Univ. of Notre Dame, IN). Chem. Phys. 
Lett.; 54: No. 1, 181-185(15 Feb 1978). 

Formation and protonation of aromatic anion radicals in 2- 
propanol were studied by kinetic spectrophotometric pulse radioly- 
sis. All polycyclic hydrocarbons studied were found to react very 
rapidly with e~/sub solv/. Those with relatively high electron 
affinity were also reduced by (CH3)2CO~. The anion radicals formed 
undergo protonation by direct reaction with the alcohol molecule. 
The rate constants for this protonation vary from approximately 6 x 
105 s~? for cis-stilbene and naphthalene down to 20 s“' for perylene. 
The variations in rates are discussed in terms of changes in singlet 
energy separation (AE/sub S; reverse arrow So/). The logarithm of 
the protonation rate constant for alternant hydrocarbons is linearly 
dependen on AE/sub S; reverse arrow So/. 


ELECTROCHEMISTRY 


REFER ALSO TO CITATION(S) 48038 


PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 48446 


48462 Photodissociation spectroscopy and structural rearrange- 
ments in ‘ons of cyclooctatetraene, styrene, and related molecules. Fu, 
E.W.; Dunbar, R.C. (Brookhaven National Lab., Upton, NY). J. Am. 
Chem. Soc.; 100: No. 8, 2283-2288(12 Apr 1978). 

Photodissociation spectra of the gas-phase parent ions derived 
from cyclooctatetraene, styrene, and several hydrocarbons related to 
styrene have been obtained, along with photoelectron spectra of the 
neutrals. There is no observable interconversion of styrene and 
cyclooctatetraene ions. Comparison with the photoelectron spectra 
and consideration of the likely spectral changes in going from 
benzene ions to styrene ions suggests that the ions obtained from 
styrene retain the original structure and account in a satisfactory 
way for the observed spectrum, while the spectrum obtained for 
cyclooctatetraene ions is not in accord with expectation and indi- 
cates a likely rearrangement or severe distortion of the neutral 
structure. The spectra of 1-phenylpropene and 3-phenylpropene ions 
were similar, suggesting migration of the double bond into conjuga- 
tion, but a similar migration was found to be at most incomplete for 
1-phenyl-2-butene and completely absent in 4-phenyl-1-butene. The 
spectrum of cyclopropylbenzene ion suggests retention of the neutral 
structure. Positions of a number of the peaks are discussed in terms 
of interactions of the benzene and ethylene 7 systems. 34 references, 
6 figures, 2 tables. 


48463 Electronic states of Cr(CO);. Hay, P.J. (Los Alamos 
Scientific Lab., NM). J. Am. Chem. Soc.; 100: No. 8, 2411-2417(12 
Apr 1978). 

The electronic states of Cr(CO)s are investigated using ab 
initio SCF and configuration interaction (CI) wave functions in a 
small Gaussian basis. Using fixed bond lengths the 'A, state of the 
C/sub 4v/ square pyramid is found to be the lowest electronic state. 
The *A,’ state of the D/sub 3h/ trigonal bipyramid is found to lie 9 
kcal/mol higher in energy. The inclusion of electron correlation 
effects appears to play an important role in the relative ordering of 
states. Sixteen electronic states are investigated at various geome- 
tries, and the visible absorption band (500 nm) is attributed to the 
‘A, — 'E transition of the C/sub 4v/ form of Cr(CO)s. 9 tables, 8 
figures, 27 references. 


48464 Optical and paramagnetic identification of a primary elec- 
tron acceptor in bacterial photosynthesis. Fajer, J.; Davis, M.S.; 
Brune, D.C.; Forman, A.; Thornber, J.P. (Brookhaven National 
1978) Upton, NY). J. Am. Chem. Soc.; 100: No. 6, 1918-1920(15 Mar 

ESR and ENDOR results are presented which shows that in 
reaction centers of Rhodopseudomoras viridis containing BChl b, 
the reducing electron is not shared between BChl b and BPh b on 
the ESR time scale but, rather, that I~ exhibits the characteristics of 
a radical analogous to the monomeric anion of either BChl b or BPh 
b in vitro. (DLC) 


48465 Bis(chlorophyll)cyclophanes. New models of special pair 
chlorophyll. Wasielewski, M.R.; Svec, W.A.; Cope, B.T. (Argonne 
— Lab., IL). J. Am. Chem. Soc.; 100: No. 6, 1961-1962(15 Mar 
1978). 
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The synthesis of a series of bis(chlorophyll) cyclophanes was 
undertaken to study the photochemical and redox properties of 
chlorophyll special pairs. This paper reports on the first member of 
this series, bis(chlorophyll) cyclophane 8. Results support the earlier 
proposal that special pair geometries exist which account for the 
redox and spin delocalization properties of chlorophyll special pairs 
in vivo, yet do not give rise to unusually red-shifted optical spectra. 
(DLC) 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 46508, 48446, 48450 


48466 a-particle induced radical production in anthracene beyond 
the Bragg Peak. Hu, H.T.; Arnold, S.; Pope, M. (New York Univ.). 
Radiat. Res.; 74: No. 2, 231-239(May 1978). 

Triplet excitons are used as a sensitive probe for the spatial 
distribution of paramagnetic defects (exciton sounding). Following 
a-particle (12 to 30 MeV) bombardment of an anthracene crystal, a 
remarkably long tail (supertail) of paramagnetic defects (free radi- 
cals) was found, extending into the crystal for a distance of about six 
times that of the Bragg peak. Evidence is presented that of all 
possible mechanisms for this supertail, only recoil protons can ac- 
count quantitatively for the observed spatial distribution. A model 
calculation indicates that the proton-induced radical yield is about 
five times that for a particles. The limitations of this model are 
discussed. 


48467 Isotopically selective CO. transverse excitation laser in- 
duced chemical reactions of Cl,CF2 and Br2CF, with olefins. Ritter, 
J.J. (National Bureau of Standards, Washington, DC). J. Am. Chem. 
Soc.; 100: No. 8, 2441-2444(12 Apr 1978). 

The CO, transverse excitation laser induced chemical reac- 
tions of ClCF2 and Br2CF2 with isobutylene, propylene, and ethyl- 
ene have been investigated. In the (HsC»C == CH2/Br2CF2 
system, evidenced for the initial presence of laser-produced difluoro- 
carbene was provided by the isolation of the CF2,—olefin addition 
compound 1,1-difluoro-2,2-dimethylcyclopropane in the product 
array. The yield of this product from the (HsC),C = = CH2/ChCF2 
system was dependent upon the laser irradiation frequency. No 
analogous gem-difluorocyclopropanes were detected in the BrzCF2/ 
HsCCH == CHe and BrzCF2/C,H, systems. Carbon isotopic segre- 
gation was noted in all experiments. The complex nature of these 
reaction systems is examined in some detail. The concept of utilizing 
a laser-produced, isotopically specific reactive intermediate such as 
:CF, for the direct synthesis of labelled compounds is presented. 1 
figure, 3 tables, 24 references. 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


HOT-ATOM CHEMISTRY 


48468 (CONF-770964—(Absts.)) Ninth international symposium 
on hot atom chemistry. Abstracts. (Virginia Polytechnic Inst. and 
State Univ., Blacksburg (USA)). 1977. Contract EY-76-S-02-2190. 
113p. Hans J. Ache, Virginia Polytechnic Inst. and State Univ., 
Blacksburg. 

From 9. international symposium on hot atom chemistry; 
Blacksburg, VA, USA (18 Sep 1977). 

Abstracts of the papers presented at the Symposium are 
compiled. The topics considered were chemical dynamics of high 
energy reactions, hot atom chemistry in organic compounds of 
tritium, nitrogen, oxygen, and halogens, theory and chemical dynam- 
ics of hot atom reactions as determined by beam studies, solid state 
reactions of recoil atoms and implanted ions, hot atom chemistry in 
energy-related research, hot atom chemistry in inorganic compounds 
of oxygen and tritium, hot positronium chemistry, applied hot atom 
chemistry in labelling, chemical effects of radioactive decay, decay- 
induced reactions and excitation labelling, physical methods in hot 
atom chemistry, and hot atom reactions in radiation and stratospher- 
ic chemistry. (JSR) 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 46867, 46937, 48359, 48415 


48469 (ORNL/TM—6298) Design for planning the cleanup of 
formerly used radium-contaminated sites. Voelker, A.H. (Oak Ridge 
National Lab., Tenn. (USA)). Apr 1978. Contract W-7405-ENG-26. 
45p. Dep. NTIS, PC A03/MF AO1. 

The decontamination and decommissioning of radium-con- 
taminated facilities no longer in use have received increased atten- 
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tion in recent years. However, planning cost-effective cleanup solu- 
tions that are acceptable to the major groups concerned with nuclear 
waste management has proved to be a significant stumbling block. 
The decision maker must objectively and efficiently consider trade- 
offs between various concerns, choose an appropriate solution, and 
convince an uneasy public that properly decontaminated and decom- 
missioned facilities can be safe for future unrestricted use. Fortunate- 
ly, new procedures to assist the decision maker in performing these 
duties are evolving, and this report suggests how these procedures 
can be adapted to a proposed planning process for the decontamina- 
tion and decommissioning of formerly used sites. The proposed 
process has the attributes of continuity of responsibility, centralized 
authority, sensitivity to diverse concerns, flexibility, consensus seek- 
ing, alternative plan generation, and objectivity. Special emphasis is 
placed on means of opening the decision-making process to broader 
participation by interested parties and on generation of alternatives. 


48470 Preparation and properties of the actinide borohydrides: 
Pa(BH,),, Np(BH,), and Pu(BH,),. Banks, R.H.; Edelstein, N.M.; 
Rietz, R.R.; Templeton, D.H.; Zalkin, A. (Lawrence Berkeley Lab., 
CA). J. Am. Chem. Soc.; 100: No. 6, 1957-1958(15 Mar 1978). 

All five actinide borohydrides are made by reaction of the 
anhydrous tetrafluoride with Al(BH,)s. Synthesis of Pa(BH4), is a 
modification of that of Th (BH), by Hoekstra and Katz. The Np 
and Pu borohydrides were synthesized at O°C, followed by cold 
trapping of the products at -78 and -196°C. Physical properties of 
these borohydrides (color, stability, mp, vapor pressure, M* radius, 
structure, density, gas-phase infrared spectra) were compared with 
those of Th, U, and Hf borohydrides. (DLC) 


RADIOISOTOPE PRODUCTION 


48471 (LBL—7422) Alumina column Rb-82 generator. Yano, Y.; 
Roth, E.P. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Oct 1977. Contract W-7405-ENG-48. 14p. (CONF-7710138— 
1). Dep. NTIS, PC A02/MF AO1. 

From 2. meeting of the Society of Nuclear Medicine; Las 
Vegas, NV, USA (20 Oct 1977). 

The use of an alumina column for the adsorption of radioac- 
tive Sr for the generator production of 75-sec **Rb was evaluated in 
both batches and column experiments using ®Sr and cyclotron- 
produced ®*Sr. Comparisons of alumina, Bio-Rex 70 and Chelex 100 
ion exchangers were made to determine Sr adsorption, **Rb elution 
yield and Sr breakthrough. The adsorption of Sr is similar for 
alumina and Chelex 100 but different for Bio-Rex 70. Alumina and 
Chelex 100 exhibit a small fraction of poorly bound Sr which 
appears as higher breakthrough in the early elution volumes. The 
remaining Sr activity is strongly bound to these ion exchangers and 
the breakthrough remains stable at a lower breakthrough value 
through a large number of elutions. Bio-Rex 70 on the other hand 
does not exhibit the poorly bound Sr fraction and the breakthrough 
of Sr remains the lowest of the three ion exchangers through a 
moderate number of elutions and then the Sr breakthrough gradually 
increases with each additional elution. 


COMBUSTION CHEMISTRY 
REFER ALSO TO CITATION(S) 46529, 46532 


48472 (UCID—17833) Chemical kinetics and thermochemical 
data for combustion applications. Westbrook, C.K.; Chase, L.L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 30 
Apr 1978. Contract W-7405-ENG-48. 32p. Dep. NTIS, PC A03/MF 
AOl. 

A systematic compilation of chemical thermodynamic and 
elementary reaction rate data has been carried out, using information 
obtained from literature searches and chemical kinetic modeling. 
These data are presented in a flexible and convenient form for use in 
computer programs which require such input data. 


48473 Reactions of fuel-nitrogen compounds under conditions of 
inert pyrolysis. Axworthy, A.E. Fuel; 57: No. 1, 29-35(Jan 1978). 

As part of a study of the chemical mechanisms involved in 
the conversion of fuel-nitrogen compounds to nitric oxide during 
combustion, fossil fuels and model nitrogen compounds were pyro- 
lysed in helium in a small quartz flow reactor. Hydrogen cyanide 
was the major nitrogen-containing product obtained in all cases 
indicating that hydrogen cyanide is formed during the initial pre- 
flame stages of combustion and is the principal intermediate in the 
formation of fuel nitric oxide. At a nominal residence time of one 
second, 50% decomposition of pyrrole, quinoline, benzonitrile and 
pyridine occurs at 905, 910, 922 and 954°C, respectively. The 
fraction of the nitrogen in pyridine that is converted to hydrogen 
cyanide increases from 40% to 960°C to 100% at 1100°C. Benzoni- 
trile produces similar amounts of hydrogen cyanide (49 and 82%). 
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The hydrogen cyanide yields from coals and residual fuel oils 
increase from the range of 15—25% at 950°C to 23—42% at 
1100°C. It is not possible to determine from these single-stage 
experiments if most of the hydrogen cyanide forms in the primary 
pyrolysis process or in secondary reactions. 


48474 Flame propagation in near-limit mixtures. Crescitelli, S.; 
Napolitano, F.; Russo, G.; Tranchino, L. (Univ di Napoli, Italy). 
Termotecnica (Milan); 31: No. 11, 578-584(Nov 1977). (In Italian). 

The flame propagation phenomena in near-limit mixtures are 
investigated to elucidate the mechanism of flame extinction: the 
stability of propagating flame is shown to be highly affected by the 
flow conditions, the characteristics of the apparatus used, and by the 
pressure waves generated by the propagating flame. A physical 
mechanism of flame extinction to explain anomalous behavior in the 
determination of the propagation region, and considerations to eluci- 
date the existence of a separate propagation region outside the rich 
flammability limit are also presented. 20 refs. 


48475 Evaporation of a liquid droplet. Kayser, R. Jr.; Bennett, 
H.S. (NBS, Washington, DC). J. Res. Natl. Bur. Stand., A; 81A: No. 
2-3, 257-266(Mar-Jun 1977). 

Two idealized models for the preheat stage of liquid droplets 
are analyzed theoretically. These models contain the effects of 
transient heat conduction and evaporation. It is assumed that the 
droplet surface area decreases linearly with time. This assumption 
necessitates the solution of moving boundary problems. These 
models, however, do not consider gas-phase mass transport. In the 
finite-gradient model, the temperatures of both the droplet and 
surrounding hot gases vary spatially and temporally. In the zero- 
gradient model the gas temperature varies spatially and temporally 
but the droplet temperature varies only temporally, i.e., the droplet 
temperature is spatially uniform. Numerical examples, which require 
extensive calculations of confluent hypergeometric functions, are 
presented for typical values of the droplet latent heat and evapora- 
tion rate constant. The temperature profiles given by the finite- 
gradient and zero-gradient models agree to within 20 percent of each 
other for all cases examined. These results are applied to the combus- 
tion of a fuel droplet. 13 refs. 


48476 Asymptotic analysis of quiescent and boundary layer igni- 
tion of solid fuels. Ahluwalia, R.K. Chicago; Univ. of Illinois (1977). 
149p. University Microfilms Order No. 78-05,480 

Thesis (Ph. D.). 

Equations for quiescent ignition of a semi-infinite solid fuel, 
boundary layer ignition of a fuel slab, and thermal ignition of a 
spherical solid fuel in contact with a quiescent oxidizing medium 
were analyzed by the Laplace asymptotic method. An asymptotic 
ignition theory for impervious solid fuels was proposed which has 
the ingredients of heterogeneous surface and gas phase reaction 
theories. In addition, it admits the possibility of simultaneous reac- 
tion ignition of a solid fuel. An exothermic gas-solid reaction is 
assumed to take place at the surface of the solid fuel. At the same 
time, the solid fuel may vaporize at the surface; and the gaseous fuel 
so formed diffuses into the quiescent oxidizing medium, whereby an 
homogeneous gas phase reaction ensues. This problem is analyzed in 
three stages. By studying a two-dimensional flow problem, the 
consequences of employing approximate methods in ignition prob- 
lems have been elucidated. The solid surface is adiabatic or perfectly 
conducting. Three kinds of solutions have been obtained. The gov- 
erning partial differential equations are transformed into a single 
integral equation in Von Mises space which is amenable to solutions 
by the Laplace method or the assumption of a slowly varying 
function. To apply the technique of local similarity to the present 
problem, the usual boundary layer similarity transformation is used. 
The results are compared against an available exact numerical solu- 
tion. The asymptotic technique was extended to the study of ignition 
characteristics of an impervious spherical solid fuel in contact with a 
quiescent hot oxidizing medium. The governing mass and energy 
balance equations are solved by employing the Laplace transforma- 
tion technique, Mellin’s complex inversion theorem and the Laplace 
method of evaluating integrals with large parameters. The model is 
used to study the ignition of coal particles in a typical MHD-open- 
cycle combustor environment. 
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REFER ALSO TO CITATION(S) 48061 


GENERAL ENGINEERING 


REFER ALSO TO CITATION(S) 46527 
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FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 46236, 48552, 48562, 48613, 49014 


48477 (NMEI—76-165) Heat pipe performance and life tests. 
Annual report. Feldman, K.T. Jr. (New Mexico Univ., Albuquerque 
(USA). New Mexico Energy Inst.). Jan 1978. 19p. New Mexico 
Energy Inst., Albuquerque. 

In 1974, a 5-yr program began for life-testing and perform- 
ance testing of selected heat pipes in order to establish reliability data 
and design data for the use of heat pipes in energy systems. Work 
accomplished during 1977 is described. This included competition of 
new life test apparatus and the testing of 33 new heat pipes. At the 
end of 1977, 26 heat pipes remained on test and 20 more were being 
fabricated for future testing. Heat pipes are used in cooling systems, 
solar and geothermal energy conversion, and in heat recovery sys- 
tems. The results of tests with copper, stainless steel, and black iron 
heat pipe material with methanol, water, biphenyl, Dowtherm A, 
biphenyl methane, formylpiperidine, and pyrene working fluids are 
reported. (LCL) 


48478 (SAND—77-1930) Computer based mechanical property 
data storage and retrieval system suitable for finite-element elastic— 
plastic structural analysis. Rack, H.J.; Babb, R. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). May 1978. Contract EY-76-C-04-0789. 
68p. Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

A computer based mechanical property data storage and 
retrieval system suitable for use with advanced finite-element, elas- 
tic-plastic structural analysis codes is described. This system is based 
upon a linkage between the Hewlett-Packard HP-9830 calculator 
and the CDC-6600 Network Operating System. It is capable of 
accepting various data input forms and cataloging them for future 
reference. Subsequent search routines allow specific data sets to be 
retrieved, the retrieval being accomplished on the basis of individ- 
ually selected key materials related descriptors, e.g., heat treatment, 
test temperature, etc. 


48479 (SAND—77-1943C) Optimal drag coefficient histories 
which extremize dynamic pressure for a ballistic reentry vehicle. 
Williamson, W.E. Jr. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
1978. Contract EY-76-C-04-0789. 15p. (CONF-780814—2). Dep. 
NTIS, PC A02/MF AOl1. 

From Atmospheric flight mechanics conference; Palo Alto, 
CA, USA (7 Aug 1978). 

The problem of determining the drag coefficient history for a 
reentry vehicle which produces minimum or maximum dynamic 
pressure for specified end conditions is formulated. The optimal drag 
coefficient history is required to be inside specified bounds. The 
problem is solved when the final time is fixed and also when the final 
altitude is fixed. Results show that jumps in the drag coefficient 
history from one boundary to another can occur when the final time 
is fixed and will not occur when the final altitude is fixed. 


48480 (SAND—78-0027C) Surface roughness effects on a Mach 
6 turbulent boundary layer. Berg, D.E. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 8p. (CONF- 
780711—1). Dep. NTIS, PC A02/MF AO1. 

From 11. AIAA fluid and plasma dynamics conference; Seat- 
tle, WA, USA (10 Jul 1978). 

The effect of a two-dimensional square bar roughness on the 
equilibrium Mach 6 turbulent boundary layer has been experimental- 
ly investigated. A modified Van Driest transformation and the 
incompressible form of the law-of-the-wall have been used to evalu- 
ate the surface roughness effects. Comparison of the results with 
previously published data reveals that current methods of predicting 
roughness effects for compressible flows fail in this case. When the 
rough wall skin friction ratio and velocity defect are considered as 
functions of the equivalent sand-grain roughness, however, correla- 
tions which are valid for both compressible and incompressible flows 
result. While these correlations reduce the problem of determining 
roughness effects to one of determining the equivalent sand-grain 
roughness, the present data emphasize that low-speed correlations 
for effective sand-grain roughness cannot be arbitrarily applied to 
compressible data. 


48481 (SAND—78-0896) Exact and approximate solutions of the 
inviscid shock layer flow with an implicit finite-difference scheme. 
Blottner, F.G. (Sandia Labs., Albuquerque, N.Mex. (USA)). Jun 
ng Contract EY-76-C-04-0789. 46p. Dep. NTIS, PC A03/MF 
A0l. 


The Euler equations for a perfect gas are formulated in terms 
of a surface coordinate system with the four dependent variables u, 
v, p, and T. The governing equations are written in a form where 
the equations for conical flow, steady two-dimensional flow, or 
unsteady two-dimensiona: flow are readily obtained. The steady 
equations for supersonic flow are solved with a mid-point implicit 
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scheme. Conical flow solutions are calculated or a marching proce- 
dure is used to obtain the shock layer flow along smooth pointed 
bodies. Numerical results for inviscid flow on an ogive are compared 
with experimental results and with simplified governing equations 
which use thin shock layer and parabolic equation approximations. 


48482 (SAND—78-8008) Wire feed-rate controller. Hopwood, 
J. (Sandia Labs., Livermore, Calif. (USA)). Mar 1978. Contract EY- 
76-C-04-0789. 32p. Dep. NTIS, PC A03/MF AO1. 

An electronic wire feed-rate controller has been developed at 
Sandia Laboratories, Livermore for remotely controlling the rate 
and direction of the wire intersecting an electron beam during cold- 
wire welding operations. This is accomplished by regulating pulses 
to a high-speed stepping motor attached to a mechanism (located 
within the vacuum chamber) which propels wire into the beam path. 
Metallic parts are thus joined by the resultant molten wire. The 
design permits programming by front-panel switches for wire speed, 
start-time delay, rate of change of wire speed for starting and 
stopping (linear up-slope and down-slope time), and automatic re- 
tract time. Wire speed may also be controlled by a remote computer. 
Each of these parameters is explained in specifications listed in the 
next section. Although especially developed for welding applications 
within a vacuum, its use can be considered for other applications 
where precise motor control is required. The instrument's output is 
compatible with any 4-phase unipolar stepping motor requiring 5 
amperes or less per phase. Maximum pulse rate is 10 kHz. The solid 
state design utilizes integrated circuits of the complementary metal- 
oxide-semiconductor family (CMOS) mounted on plug-in printed 
wiring cards. A photograph of the controller is shown. Detailed 
drawings are given. 


48483 (Y/DA—7872) Diamond turning machine design overview. 
Barkman, W.E.; Steger, P.J. (Oak Ridge Y-12 Plant, Tenn. (USA)). 
1978. Contract W-7405-ENG-26. 8p. (CONF-780645—1). Dep. 
NTIS, PC A02/MF AO1. 

From SME precision machining and gaging conference; Wil- 
liamsburg, VA, USA (27 Jun 1978). 

Ultraprecision, single-point diamond tool machining is a rap- 
idly developing technology that is able to provide cost-effective 
optical reflectors. These diamond-turning machines utilize conven- 
tional machine-tool-design concepts. However, additional attention 
is given to the precision and integration of each of the system 
components to achieve improved repeatability and smoothness of 
motion. 


48484 (SAND—78-6012) Construction of hot pressing machines 
equipped with 7- and 100-ton presses. Carcey, J.; Coeure, P. (CEA 
Centre d'Etudes Nucleaires de Grenoble, 38 (France). Lab. 
d’Electronique et de Technologie de 1'Informatique). Apr 1978. 
Translation of Technical note LETI/CRM No. 814. 34p. Dep. 
NTIS, PC A03/MF AOl1. 

Portions of document are illegible. 

A machine was developed in the laboratory that offers the 
possibility of producing ceramics with excellent qualities, using an 
original technique for fritting under pressure. Furthermore, by their 
adjustability and precision in the application of pressure, in combina- 
tion with the effects of temperature, they permit the use of new 
products in fritting under pressure without the use of matrices, and 
allow the determination of the best conditions for working such 
products. 


48485 (LA-tr—78-51) High-speed deformations. (CEA, 75 - 
Paris (France). Direction des Applications Militaires). 1978. Trans- 
lated from pp 7-11 of CEA report No. 62, Jan 1978. 14p. Dep. NTIS, 
PC A02/MF AOl. 

Portions of document are illegible. 

The use of the crossbow and Hopkinson bar for studying the 
behavior of mechanical structures, metals, and chemical explosives 
under high-speed deformation conditions is described. (TFD) 


48486 Bidirectional piston valve. Fischer, H.C. (to Energy Re- 
search and Development Administration). US Patent 4,057,074. 8 
Nov 1977. Filed date 24 Aug 1976. 4p. 

PAT-APPL-717,431. 

A reversing valve having an inlet, an outlet, and an inlet- 
outlet port is described. The valve is designed to respond to the 
introduction of relatively high-pressure fluid at its inlet or, alterna- 
tively, of lower-pressure fluid at its inlet-outlet port. The valve 
includes an axially slidable assembly which is spring-biased to a 
position where it isolates the inlet and connects the inlet-outlet port 
to the outlet. The admission of high-pressure fluid to the inlet 
displaces the slidable assembly to a position where the outlet is 
isolated and the inlet is connected to the inlet-outlet port. The valve 
is designed to minimize pressure drops and leakage. It is of a reliable 
and comparatively simple design. 
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48487 Altitude release mechanism. Kulhanek, F.C. (to Energy 
Research and Development Administration). US Patent 4,056,000. 1 
Nov 1977. Filed date 16 Mar 1977. 4p. 

PAT-APPL-778, 188. 

An altitude release mechanism for releasing a radiosonde or 
other measuring instrument from a balloon carrying it up into the 
atmosphere includes a bottle partially filled with water, a tube sealed 
into the bottle having one end submerged in the water in the bottle 
and the free end extending above the top of the bottle and a strip of 
water-disintegrable paper held within the free end of the tube linking 
the balloon to the remainder of the package. As the balloon ascends, 
the lowered atmospheric air pressure causes the air in the bottle to 
expand, forcing the water in the bottle up the tubing to wet and 
disintegrate the paper, releasing the package from the balloon. 


48488 Dynamic plastic response of an immersed pipe. Srinivasan, 
M.G.; Krajcinovic, D.; Valentin, R.A. J. Pressure Vessel Technol.; 99: 
563-567(Nov 1977). 

The dynamic plastic deformation of a rigid-ideally plastic pipe 
subjected to an internal pressure is reduced when the pipe is sur- 
rounded by a fluid. A method to determine the added (virtual) mass 
which reflects the resistance of the fluid being displaced by the 
deforming pipe is described herein. The expression for the added 
mass is derived in form of an integral which in turn is solved by 
means of numerical techniques recognizing the asymptotic behavior 
of the argument. A simple parameter family of curves is given for 
the added mass. An approximation in the form of a polynomial is 
also computed for the added mass in order to simplify the subsequent 
determination of the plastic deformation of the pipe. 


48489 Energy efficiency of contact water-heating rotor-type heat 
exchangers. Sherstobitov, I.V.; Biryukov, B.V. (Krasnodar Polytech 
Inst, USSR). Jzv. Vyssh. Uchebn. Zaved., Energ.; 20: No. 9, 138- 
141(Sep 1977). (In Russian). 

A justification of the method of evaluation of the efficiency of 
operation of a contact heat and mass exchangers by means of the 
energy efficiency factor is presented. The experimental dependence 
of the energy efficiency factor of a rotor-type contact water-heater 
on the frequency of rotor revolutions is demonstrated. 


48490 Study of flow and distribution of temperatures in the vapor 
channel of a high temperature heat pipe. Shevchuk, Y.N.; 
Chistop'yanova, N.V. Teplofiz, I Teplotekhnika. Resp. Mezhved. Sb.; 
No. 32, 75-81(1977). (In Russian). 

The need is demonstrated for considering the chemical trans- 
formations and compressibility in a stream of sodium vapor flowing 
in a channel of a high temperature heat pipe. The statement of the 
problem and calculation of the axisymmetrical laminar flow of 
viscous sodium vapor with variable properties are studied with 
uneven heating of the heat pipe evaporator. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 47395, 47985, 48202, 48238, 
48239, 48240, 48241, 49193, 49194, 49195, 49196, 49197, 49198, 49202 


48491 (ANL/FPP/TM—103, pp 90-93) Heat transfer and flow 
characteristics of liquid helium in narrow channels. Hilal, M.A.; 
Wang, S.T.; Dawson, J.W.; Gonzy, J.D. Jan 1978. 

In Recent contributions to fusion reactor design. 

This work was undertaken to study the heat transfer and flow 
characteristics in narrow channels under both transient and steady 
state conditions. The void fraction in the channel under these 
conditions was calculated from the capacitance measurements. It is 
found that under steady state conditions the void fraction does not 
change abruptly when the critical heat flux is exceeded. It was also 
found that for a relatively long heat pulse (94 msec) vapor bending 
will not occur if the critical heat flux is not exceeded and the energy 
density is less than 700 mj/cm*. 


48492 (UCRL—13851) Multifilamentary NbsSn composite con- 
ductors: final report to Lawrence Livermore Laboratory. (Supercon, 
Inc., Natick, Mass. (USA)). 1 Mar 1978. Contract W-7405-ENG-48. 
13p. Dep. NTIS, PC A02/MF AO1. 

This report covers the work by Supercon, Inc. on the devel- 
opment of manufacturing techniques for a multifilamentary NbsSn 
composite conductor of unique design during the period from Octo- 
ber 7, 1976 to September 30, 1977. The uniqueness of the Supercon 
approach lies in the use of hollow niobium filaments in a high 
conductivity copper matrix. Each filament contains a core of bronze. 
During heat treatment the tin migrates from the bronze to the inner 
wall of the niobium filament where the Nbs3Sn is formed. The outer 
unreacted part of the niobium filament serves as a barrier to protect 
the purity and high conductivity of the copper. Thus, each filament 
is stabilized in the same way as in the composite NbTi conductors. 
During this period, test samples of conductor containing large num- 
bers of filaments were made from small two inch diameter billets. 
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The samples were given three different heat treatments and tested by 
Lawrence Livermore Laboratory. 


48493 Effect of void maldistribution on the cryogenic recovery 
capability on multifilamentary and cabled superconductors. Lee, A.Y. 
(Westinghouse Electric Corp., Pittsburgh). Trans. Am. Nucl. Soc.; 
28: 555-556(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978) 


” See CONF-780622—. 


48494 Experimental investigation of electromagnetic field in 
screens of cryoelectric machinery. Schastlivyi, G.G.; Titko, A.L; 
Pyzhov, A.A. Izv. Vyssh. Uchebn. Zaved., Elektromekh.; No. 8, 901- 
904(Aug 1977). (In Russian). 

The electromagnetic field of a cryogenerator is investigated 
taking into account the screening of the superconducting excitation 
winding of the rotor from variable fields of the stator winding. 
on a comparison between the theoretical and experimental data 
obtained under laboratory conditions, recommendations are given on 
approximate estimate calculation of the field and losses in the rotor 
screens. The effect of the angle of fold of the frontal parts of the 
stator winding on the field in the electroconductive screen is shown 
by a calculation. The possibilities of calculation of field characteris- 
tics in a Cartesian system of coordinates are determined, taking into 
account the curvature factor, which is essential for simpliication of 
solution of complex electromagnetic field problems. 


48495 Thin-film de squid gradiometer. Ketchen, M.B. (Univ. of 
California, Berkeley); Goubau, W.M.; Clarke, J.; Donaldson, G.B. 
IEEE Trans. Magn.; MAG-13: No. 1, 372-374(Jan 1977). 

A thin-film dc SQUID gradiometer has been fabricated on a 
single planar substrate. The superconducting pick-up loops consist of 
a lead strip in the form of a 48 x 16 mm rectangle with a niobium 
strip bisecting the rectangle. A tunnel junction dc SQUID is sym- 
metrically located on the niobium strip. If there is a spatial gradient 
in the magnetic field applied to the gradiometer so that the magnetic 
fluxes threading the two pick-up loops differ, a supercurrent is 
induced in the niobium strip that is detected by the SQUID. The 
noise power spectrum of the SQUID is white down to a frequency 
of about 5 x 10-? Hz with a rms flux noise of 8 x 107° phio Hz~/sup 
1/2, corresponding to a gradient sensitivity of 2 x 10-!°G cm™! Hz~/ 
sup 7/2. 


PROTECTIVE STRUCTURES AND EQUIPMENT 


48496 Multi-storied building. Mann, H. US Patent 4,085,555. 25 
Apr 1978. Priority date 3 Jul 1973, Austria. 4p. 

A building particularly adapted for protection against bombs 
and radiation has a plurality of floors and at least one front wall of 
windows. The ceilings of the floors are supported by a supporting 
framework, and the top floor is covered with an earth covering. The 
earth covering covers all floors except the front wall of windows 
and stretches from the cover of the top floor over at least one wall 
of the building in a sloping manner from the height of the top of the 
covering down to the natural ground level, and has exits accessible 
from each of the floors. 


HANDLING EQUIPMENT AND PROCEDURES 
REFER ALSO TO CITATION(S) 46879, 46894, 46895, 48837 


48497 (SAAS—220, pp 83-90) Test equipment used for radiation 
protection type testing of aerosol filters at the National Board of 
Nuclear Safety and Radiation Protection (SAAS). Ullmann, W.; Przy- 
borowski, S. (Staatliches Amt fuer Atomsicherheit und Strahlens- 
chutz, Berlin (German Democratic Republic)). 1977. (In German). 

From 4. conference on processing and disposal of radioactive 
wastes and on decontamination of surfaces; Moscow, USSR (20 Dec 
1976). 

In Report of the National Board of Nuclear Safety and 
Radiation Protection. 

Following a description of the overall design of test equip- 
ment developed in the SAAS for radiation protection type testing of 
aerosol filters, the most important physical and technical details 
concerning the preparation and measurement of test aerosols as well 
as the sampling procedure upstream and downstream of the filter to 
the tested, are comprehensively discussed. Furthermore, experiences 
gained during several years with different devices for mixing and 
diluting the aerosols are reported. 


48498 Session introduction. Brown, C.L. (Battelle Northwest 
Lab., Richland, WA). Trans. Am. Nucl. Soc.; 28: 281(Jun 1978). 
a From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 
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48499 Ensuring the validity of calculated subcritical limits. 
Clark, H.K. (E. I. duPont de Nemours and Co., Aiken, SC). Trans. 
Am. Nucl. Soc.; 28: 281-282(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48500 Role of computers in quality assurance in the LLL critical- 
ity safety program. Koponen, B.L. (Univ. of California, Livermore). 
Trans. Am. Nucl. Soc.; 28: 282-283(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48501 Quality assurance for computer programs used in critical- 
ity safety analysis. Handley, G.R. (Union Carbide Corp., Oak Ridge, 
TN). Trans. Am. Nucl. Soc.; 28: 283-285(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48502 Pitfalls in criticality safety calculations and experiences in 
operations. Chatburn, G. (British Nuclear Fuels Ltd., Cumbira, 
Eng.). Trans. Am. Nucl. Soc.; 28: 286-287(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48503 QA in criticality safety analysis needs experimental stud- 
ies. Lecorch, P.R.; LeClerc, J.P.; Puit, J.C. (CEA, Is Sur Tille, 
France). Trans. Am. Nucl. Soc.; 28: 287-288(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48504 Uncertainties in K-effective calculations. Webb, H.W. 
(Babcock and Wilcox Co., Lynchburg, VA). Trans. Am. Nucl. Soc.; 
28: 289-290(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48505 Adventures in ten dimensions: misleading assumptions in 
array analysis. Hopper, C.M. (Union Carbide Corp., Oak Ridge, 
TN). Trans. Am. Nucl. Soc.; 28: 290-292(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48506 Limiting critical concentration and eta for *°°Pu. Lloyd, 
R.C.; Libby, R.A.; Clayton, E.D. (Battelle Northwest Lab., Rich- 
land, WA). Trans. Am. Nucl. Soc.; 28: 292-293(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48507 Concrete and criticality. Carter, R.D. (Rockwell Hanford 
Operations, Richland, WA). Trans. Am. Nucl. Soc.; 28: 294-295(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978) 


See CONF-780622—. 


48508 Benchmark critical experiments: high-enriched uranium 
solution. Rothe, R.E.; Oh, I. (Rockwell International, Golden, CO). 
Trans. Am. Nucl. Soc.; 28: 296-297(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48509 Critical experiments with lattices of 4.75 wt% *°°U en- 
riched UO: rods in water. Manaranche, J.C.; Mangin, D.; Maubert, 
L.; Colomb, G.; Poullot, G. (CEA, Is Sur Tille, France). Trans. Am. 
Nucl. Soc.; 28: 302-303(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 
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48510 Regulated particle-delivery system for vacuum furnaces. 
Schwab, M.; Rossow, T.L.; Mattson, G.E.; Parrish, W.H. (Univ. of 
California, Livermore). J. Vac. Sci. Technol; 14: No. 5, 1196- 
1200(1977). 

A system for delivering a stream of particles into a vacuum 
furnace has been developed. Its chief features are: (1) closed-loop 
feedback to regulate the feed rate, (2) jam-free particle flow through 
the elimination of close tolerances in the mechanical design, and (3) 
an external reloading system that allows uninterrupted particle deliv- 
ery without affecting vacuum operation. Feed rate is determined and 
controlled by measuring light scattered from a laser beam as it passes 
through the particle stream. 


SHIPPING CONTAINERS 


48511 (AGNS— 1040-11) Operational facets of a dry spent fuel 
cask. Anderson, R.T. (Allied-General Nuclear Services, Barnwell, 
S.C. (USA)). 1978. Contract ET-78-C-09-1040. 15p. (CONF- 
780506—20). Dep. NTIS, PC A02/MF AOl1. 

From 5. symposium on packaging and transportation of radio- 
active materials; Las Vegas, NV, USA (7 May 1978). 

There are several operational activities unique to a “dry” 
spent fuel cask. During loading, it is necessary to rapidly displace 
water and dry out the fuel cavity. During unloading, it is necessary 
to “cooldown” the hot fuel and cask internals prior to placing the 
cask in a spent fuel pool. Techniques for rapidly and efficiently 
performing dryout and cooldown were developed for the NLI */2 
Legal Weight Truck (LWT) cask at the Barnwell Nuclear Fuel 
Plant (BNFP). The results of this testing are reported. The tech- 
niques developed can be utilized equally well for larger dry casks 
such as the NLI 10/24 rail cask. The test results indicated that these 
dry cask operations should not cause problems during loading and 
unloading in excess of that experienced with a wet cask. In fact, 
elimination of coolant sampling and the need to meet coolant activi- 
ty limits is a distinct advantage. 


48512 (AGNS—1040-13) Realistic characterization of severe 
railroad accidents. Case study: tank cars. Anderson, R.T. (Allied- 
General Nuclear Services, Barnwell, S.C. (USA)). 1978. Contract 
ET-78-C-09-1040. 17p. (CONF-780506—15). Dep. NTIS, PC A02/ 
MF AOl. 

From 5. symposium on packaging and transportation of radio- 
active materials; Las Vegas, NV, USA (7 May 1978). 

The objective of the paper is not to state that one can 
accurately define the exact nature of all railroad accidents, nor to 
state that accident data can easily be translated into regulations and 
design criteria. History has shown this to be a difficult task for even 
those who have frequently been involved with railroad accidents. 
Rather, the intent is to show that upper limits for accident frequen- 
cies, physical forces, and fire effects, etc., can be established. These 
limits can be based on analysis of past accidents and the equipment 
involved. In simple language, no force is infinite no matter how long 
the train is and how fast it is going. Similarly, flame temperatures 
and fire durations are finite. Boundaries can be placed on the 
loadings imposed on a package. A direct comparison is made with 
the programs and regulations established by the Federal Railroad 
Administration and the railroad industry to make tank car movement 
of hazardous materials safer. These are compared with the regula- 
tions and design criteria used for radioactive material packages. 


48513 (CONF-780506—23) Standardized safety analysis of nu- 
clear fuel shipping containers. Westfall, R.M.; Petrie, L.M. (Oak 
Ridge National Lab., Tenn. (USA)). 1978. Contract W-7405-ENG- 
26. 9p. Dep. NTIS, PC A02/MF AO1. 

From 5. symposium on packaging and transportation of radio- 
active materials; Las Vegas, NV, USA (7 May 1978). 

The objective of this effort is a modular system of computer 
programs called SCALE. (SCALE is an acronym for Standardized 
Computer-Analysis for Licensing Evalvation.) The anticipated NRC 
applications and design criteria for the SCALE system are described 
in a companion paper by R.H. Odegaarden. The purpose of the 
present paper is to describe the components and capabilities of the 
initial version of the SCALE system, with emphasis being placed on 
those aspects of the system that lead to analytical standardization. 
The SCALE system draws heavily from basic neutron-transport, 
data-processing, and heat-transfer methods technology developed at 
Oak Ridge over the past several years. The data-processing is a 
direct outgrowth of that employed in AMPX, a modular code 
system for processing coupled neutron-photon cross sections from 
ENDF/B. Modified versions of the AMPX problem-dependent 
data-processing modules NITAWL and XSDRNPM are incorporat- 
ed into SCALE. However, even though some of the functions 
performed in AMPX and SCALE are the same, the overall purpose 
and organizational structure of SCALE is substantially different 
from that of AMPX. 


48514 (MLM—2523(OP)) Shipping container for tritiated water. 
Watkins, R.A.; Rhinehammer, T.B.; Griffin, J.F. (Mound Facility, 
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Miamisburg, Ohio (USA)). 1978. Contract EY-76-C-04-0053. 8p. 
(CONF-780506—35). Dep. NTIS, PC A02/MF AOl. 

From 5. symposium on packaging and transportation of radio- 
active materials; Las Vegas, NV, USA (7 May 1978). 

A reusable shipping container for Type B and large quantities 
of tritiated water has been designed and tested at Mound Facility. 
An inner and an outer container are used for shipping up to 100,000 
Ci of tritium in water absorbed on molecular sieve, silica gel or 
commercial clay absorbent. The package is commonly called con- 
figuration-5 of the model AL-M1 shipping containers. It is the 
newest member of the AL-M1 family which currently also includes 
configurations 1 and 3. These other configurations are both for 
plutonium-239 and uranium-235. The common feature uniting the 
AL-M1 family is the 55-gal outer drum assembly which is the same 
for all configurations. The inner containers are quite dissimilar. A 
"Safety Analysis Report for Packaging” or SARP was prepared to 
qualify the new shipping container for DOT/DOE approval. That 
document is a formal safety analysis of all three AL-M1 insulated 
drum shipping container configurations. Together these are officially 
identified as USA/9507/BLF (ERDA-AL). The Certificate of Com- 
pliance has been issued and the SARP has been submitted to NRC 
for review. A description of the configuration-5 inner container is 
presented. In addition to the prototype used in testing, thirteen of 
these containers have been fabricated. One is retained at Mound 
Facility and twelve will be used at Sandia Laboratories, Livermore, 
to collect tritiated wastewater. This wastewater will be shipped to 
Mound for recovery or dispoal of the tritium. 


48515 (SAND—77-1623C) Full scale simulations of accidents on 
spent-nuclear-fuel shipping systems. Yoshimura, H.R. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 
14p. (CONF-780458—1). Dep. NTIS, MF AO1. 

From 5. symposium on packaging and transportation of radio- 
active materials; Las Vegas, NV, USA (7 Apr 1978). 

Portions of document are illegible. 

In 1977 and 1978, five first-of-a-kind full scale tests of spent- 
nuclear-fuel shipping systems were conducted at Sandia Laborato- 
ries. The objectives of this broad test program were (1) to assess and 
demonstrate the validity of current analytical and scale modeling 
techniques for predicting damage in accident conditions by compar- 
ing predicted results with actual test results, and (2) to gain quantita- 
tive knowledge of extreme accident environments by assessing the 
response of full scale hardware under actual test conditions. The 
tests were not intended to validate the present regulatory standards. 
The spent fuel cask tests fell into the following configurations: 
crashes of a truck-transport system into a massive concrete barrier 
(100 and 130 km/h); a grade crossing impact test (130 km/h) 
involving a locomotive and a stalled tractor-trailer; and a railcar 
shipping system impact into a massive concrete barrier (130 km/h) 
followed by fire. In addition to collecting much data on the response 
of cask transport systems, the program has demonstrated thus far 
that current analytical and scale modeling techniques are valid 
approaches for predicting vehicular and cask damage in accident 
environments. The tests have also shown that the spent casks tested 
are extremely rugged devices capable of retaining their radioactive 
contents in very severe accidents 


48516 (SAND—77-1781) Evaluation of heat transfer in concep- 
tual designs of spent fuel shipping casks for the United States Breeder 
Reactor Technology Program. Pope, R.B. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). May 1978. Contract EY-76-C-04-0789. 73p. 
Dep. NTIS, PC A04/MF AO1. 

A detailed parametric evaluation of the heat transfer perform- 
ance of different conceptual designs of spent fuel shipping casks for 
the United States Breeder Reactor Program is presented. The analy- 
ses are based upon classical heat transfer coefficients and empirical 
coefficients derived using data obtained in full scale mock-ups of fuel 
assemblies. Results of the evaluation indicate that the methods used 
to load spent fuel in a shipping cask may frequently limit the 
capacity of the casks to carrying spent fuel which has low decay 
heat output. Methods of enhancing heat transfer both during loading 
and shipping are addressed. The calculations indicate that the ship- 
ping needs of the Fast Flux Test Facility and future fast breeder 
reactor plants can probably be met with a single cask concept, if care 
is taken in the detailed design and fabrication of the cask. Thermal 
performance of the cask can be significantly enhanced by canistering 
the spent fuel in a liquid. The performance will be enhanced less 
significantly if the spent fuel is canistered in pressurized helium. 
Further, the overall effect on heat transfer of helium contamination 
by sodium vapor and fission gas was shown to be small for the cask 
considered. The results presented in this report are tentative and 
experimental verification is required. 


48517 (SAND—78-0260C) High-speed impact and fire test of a 
spent fuel rail cask system. Yoshimura, H.R.; Huerta, M.; Nilson, 
R.H.; Pope, R.B. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. 
Contract EY-76-C-04-0789. 3p. (CONF-780622—5). Dep. NTIS, PC 
A02/MF AOl1. 
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From ANS annual meeting; San Diego, CA, USA (18 Jun 
78). 


A 130 metric ton spent fuel rail transport system was impact- 
ed at 130 kph into a massive concrete barrier and then engulfed in 
the flames of a hydrocarbon pool fire. These tests were conducted at 
Sandia Laboratories as the final phase of a Department of Energy 
sponsored series in which spent fuel containers were subjected to 
severe transportation accidents. The objectives of this broad test 
program were (1) to assess and demonstrate the validity of current 
analytical methods and scale modeling techniques for predicting 
damage in real accident conditions, and (2) to gain quantitative 
knowledge of the accident environment by measuring the response 
of full-scale hardware under actual crash and fire conditions. The 
tests are not intended to prove or disprove the validity of the present 
regulatory standards. The test demonstrated that (1) current scale 
modeling (impact only) and analytical techniques can conservatively 
predict the response of a spent fuel cask system in a severe impact 
and fire environment and (2) spent fuel casks can be expected to 
retain their integrity even after being involved in extremely severe 
transportation accidents. In the fire test, the cask was subjected to 
twice the radiant heat flux and three times the duration of the 
current regulatory thermal requirement without degradation to the 
cask structure. In addition, much information has been gained on the 
behavior of the cask and transport system in extreme environments. 


48518 (SAND—78-0337) Shock and vibration environments for a 
large shipping container during truck transport (Part II). Magnuson, 
C.E. (Sandia Labs., Albuquerque, N.Mex. (USA)). May 1978. Con- 
tract EY-76-C-04-0789. 33p. Dep. NTIS, PC A03/MF AO1. 

Purpose of this study was to obtain vibration and shock data 
during truck shipment of heavy cargo. These data were for use in 
determining any trends of vibration and shock environments with 
increased cargo weight. The new data were obtained on a "piggy- 
back”’ basis during truck transport of 249 100N (56,000-pound) cargo 
which consisted of a spent fuel container and its supporting struc- 
ture. The truck was driven from Mercury, Nevada, to Albuquerque, 
New Mexico. The routes traveled were US 95 from Mercury, 
Nevada, to Las Vegas, Nevada; US 93 from Las Vegas to Kingman, 
Arizona; and I-40/US 66 from Kingman to Albuquerque, New 
Mexico. Speeds varied from very slow to 88 km/hr (55 mph). A 
comparison of data from similar experiments with cargo weights 
varying from no-load to this load shows that the zero-to-peak 
acceleration amplitude levels of vibration are highest when trucks 
carry relatively light loads. This is true for the longitudinal and 
vertical axes of the vehicles in most frequency bands and for the 
transverse axis above 700 Hz. The shock response acceleration 
amplitudes for heavier cargo weights were less severe above 3 Hz in 
the vertical axis and higher between 8 and 20 Hz in the transverse 
axis. The highest acceleration amplitude of shock response in the 
longitudinal axis below about 20 Hz was produced in a trailer having 
a spring suspension system and carrying the 249 100N (56,000 
pounds) load. 


48519 (SAND—78-0724) Plutonium accident resistant container 
project. Andersen, J.A. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
May 1978. Contract EY-76-C-04-0789. 26p. Dep. NTIS, PC A03/ 
MF AOl. 

The PARC (plutonium accident resistant container) project 
resulted in the design, development, and certification testing of a 
crashworthy air-transportable plutonium package (shipping contain- 
er) for certification by the USNRC. This PAT-1 (plutonium air 
transportable) package survives a very severe sequential test pro- 
gram of impact, crush, puncture, slash, burn, and water immersion. 
There is also an individual hydrostatic pressure test. The package 
has a payload mass capacity of 2 kg of PuO2 and a thermal capacity 
of 25 watts. The design rationale for very high energy absorption 
(impact, crush, puncture, and slash protection) with residual high- 
level fire protection, resulted in a reasonalby small air-transportable 
package, advancing the packaging state-of-art. Optimization design 
iterations were utilized in the areas of impact energy absorption and 
stress and thermal analysis. Package test results are presented in 
relation to radioactive materials containment acceptance criteria, 
shielding and criticality standards. (14 figs, 7 tables) 


48520 Monte Carlo radiative heat transfer for spent-fuel shipping 

casks. Hoffman, T.J. (Oak Ridge National Lab., TN); Fraley, S.K.; 

Westfall, R.M.; Petrie, L.M. Trans. Am. Nucl. Soc.; 28: 262-263(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 

1978). 

See CONF-780622—. 


48521 History and application of SCALE system to nuclear 
criticality reviews. Odegaarden, R.H. (Nuclear Regulatory Commis- 
sion, Washington, DC). Trans. Am. Nucl. Soc.; 28: 298-299(Jun 1978). 
~ From ANS annual meeting; San Diego, CA, USA (18 Jun 
1 ). 
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See CONF-780622—. 


48522 Standardization cask analysis and correlation with experi- 
ment. Westfall, R.M. (Oak Ridge National Lab., TN). Trans. Am. 
Nucl. Soc.; 28: 299-300(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48523 Shipping cask experimental program and data: Battelle- 
Pacific Northwest Laboratories. Durst, B.M.; Bierman, S.R.; Clayton, 
E.D. (Battelle Northwest Lab., Richland, WA). Trans. Am. Nucl. 
Soc.; 28: 300-302(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 


See CONF-780622—. 


TRANSPORT AND STORAGE FACILITIES 
REFER ALSO TO CITATION(S) 46752, 48512 


MINING AND DRILLING EQUIPMENT AND FACILITIES 
REFER ALSO TO CITATION(S) 46625, 46626 


LASERS 
REFER ALSO TO CITATION(S) 46848, 49279, 49280 


48524 (COO—2922-4) Visible laser discharge studies. Final tech- 
nical report, June 1, 1976—November 29, 1977. Srivastava, B.N.; 
Jacob, J.H.; Mangano, J.A.; Hsia, J.C. (Avco-Everett Research 
Lab., Inc., Everett, Mass. (USA)). Feb 1978. Contract EY-76-C-02- 
2922. 75p. Dep. NTIS, PC A04/MF AO1. 

Modeling of the discharge physics of a laser system requires 
the coupled solution of electron transport Boltzmann equation and 
kinetic rate equations. Such a coupled solution is necessary because 
the electron impact excitation and ionization rates are dependent on 
the discharge power d ited in the gas. The technique is applied to 
predict characteristics in a discharge created by plasma return cur- 
rent in a mixture of helium, krypton and fluorine. The comparisons 
of the predicted electric field generated by plasma return current 
with experimental measurements indicate that the technique pro- 
vides an adequate means of theoretically predicting the discharge 
characteristics. Plasma return current discharge characteristics in 
pure argon that is representative of discharges in rare gases and 
argon with small percentage of SFs that is representative of attach- 
ment dominated discharge are presented for various pressures and e- 
beam energies. An analysis is also presented to identify the dominant 
discharge physics and kinetics for metal vapor excimers like cadmi- 
um-mercury (CdHg*). These studies indicate that the excited states 
Cd* and Cd** will play a dominant role in discharge physics of 
CdHg* laser. 


48525 (LA-UR—78-876) Design engineerign of large high-pres- 
sure gas laser amplifiers. Leland, W.T. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1978. Contract W-7405-ENG-36. 17p. (CONF- 
780324—3). Dep. NTIS, PC A02/MF AO1. 

a From SPIE 778 seminars; Washington, DC, USA (28 Mar 
1978). 

The creation of a population inversion in large-volume high- 
pressure gas via an electrical discharge poses numerous engineering 
problems, not only concerning details of various components, but 
also in overall system performance or optimization. The Laser 
Division at Los Alamos has developed a base of engineering data 
and computational techniques which addresses the engineering 
design problems for our short-pulse, large, high-pressure CO2 ampli- 
fiers. The various aspects of the problem considered individually and 
in total are described. 


48526 (SAND—77-2116C) Status of hf and iodine lasers as 
laser-fusion drivers. Gerardo, J.B. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 3p. (CONF- 
780622—7). Dep. NTIS, PC A02/MF AO1. 
1978) From ANS annual meeting; San Diego, CA, USA (18 Jun 
Experimental results in laser-driven inertial confinement are 
showing rapid progress and breakeven experiments are planned in 
the not too distant future. Given this progress and the anticipated 
early demonstration of scientific feasibility it is neceessary to select 
soon the high-average-power laser that will drive the first experi- 
mental laser-fusion power reactor, EPR-1. The status of the HF and 
the iodine lasers, both leading candidates, is reviewed here. 
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48527 (SAND—78-1009C) Fission fragment pumping of CO gas 
mixtures. McArthur, D.A. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1978. Contract EY-76-C-04-0789. 30p. (CONF-780537—2). 
Dep. NTIS, PC A03/MF AO1. 

From 1. symposium on fission induced plasmas and nuclear- 
pumped lasers meeting; Orsay, France (23 May 1978). 

Some initial experiments on the spectral properties of the 
room-temperature CO nuclear pumped laser (NPL), and also the 
results of some parameter optimization experiments are presented. 
The parameter optimization has resulted in peak laser powers ap- 
proximately 20 W and laser energies > or approximately equal to 1 
mJ, which are greater than those reported thus far for any other 
room temperature NPL (however, the laser powers and energies of 
the low-temperature CO NPL are still much higher than those 
reported here). The spectral properties of the CO laser were studied 
because they may reveal how energy enters the vibrational level 
system of the CO molecule, and thus help quantify the amount of 
vibrational excitation which is occurring. 


48528 (UCRL—80165) Theoretical studies involving candidate 
VIA laser systems. Bender, C.; Hazi, A.; Orel, A.; Rescigno, T.; 
Winter, N. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 5 Oct 1977. Contract W-7405-ENG-48. 7p. (CONF- 
780202—22). Dep. NTIS, PC A02/MF AOl1. 

From Topical meeting on inertial confinement fusion; San 
Diego, CA, USA (7 Feb 1978). 

Theoretical studies supporting the Livermore photolytic 
Group VIA laser project were initiated early in 1977. Results of 
numerous theoretical studies which deal with the photolysis process, 
losses in the upper laser level and the photolytic pumps are de- 
scribed. Results of ab initio calculations on OCS have been used to 
assign the electronic states and to analyze the photolysis process. 
Photoionization cross sections of the upper laser level have been 
calculated for O('S), S(*S) and Se('S). Potential curves of S.* have 
been determined in the search for possible quenching processes of 
the upper state. Besides determining ab initio potential energy curves 
of rare-gas excimer pumps we have also determined photoionization 
cross sections of the excimer states. 


48529 Modeling of UFs;—XeF* NPEL-fusion lasers. Miley, 
G.H.; Choi, C.K.; Makowski, M.; Anavim, E.; Nagalingam, S.J.S. 
(Univ. of Illinois, Urbana). Trans. Am. Nucl. Soc.; 28: 34-35(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978) 


See CONF-780622—. 


48530 Gaseous thin film acoustically tuned laser. Young, R.A. 
(to Xonics, Inc.). US Patent 4,087,764. 2 May 1978. Filed date 8 Apr 
1976. 6p. 

A description is given of a thin film laser typically operating 
in the region of 1,000 to 10,000 A. First and second electrodes are 
mounted in a fluid container in spaced relation with a dielectric 
block in the gap between the electrodes and fixed to the first 
electrode. A voltage pulse applied to the electrodes produces an 
electric field between the electrodes with a discharge occurring in 
the thin film of fluid between the dielectric and second electrode. 
The current discharge excites the fluid, forming simple excited 
molecules which may have a bound upper state and a dissociative 
lower state connected by an optical transition. The surfaces of the 
block and second electrode may form an active optical wave guide 
for the excited molecules, in which lasing occurs. The laser may be 
tuned by an acoustic wave produced at the surface of the dielectric 
block which causes distributed feedback in the active region recy- 
cling potential laser emission through the active medium and turning 
the laser to a wavelength that matches the wavelength of the 
acoustic surface wave. 


48531 Organic transfer laser method and means. Edelstein, S.A.; 
Lorents, D.C.; McCusker, M.V.; Gallagher, T.F. (to Stanford Re- 
search Inst.). US Patent 4,087,765. 2 May 1978. Filed date 8 Jun 
1976. 6p. 

Organic transfer laser method and means are disclosed em- 
ploying a gas mixture which includes an acceptor gas comprising an 
organic molecular vapor, and a donor gas comprising a noble gas or 
a group II B transition metal, such as mercury, in the vapor state. 
The donor gas atoms are excited to high energy metastable and/or 
excimer states by electron beam excitation or electron beam initiat- 
ed-sustainer discharge type exciting means. Collisional transfer of 
electronic excitation from the excited donor gas to the lasing organic 
molecules takes place for excitation of organic molecules to excited 
singlet states in sufficient number to establish a population inversion 
in the electronic energy levels thereof for lasing. Depending upon 
the mixture employed, the laser is tunable over the visible and 
ultraviolet regions of the electromagnetic spectrum. Operation at 
high peak power levels with high efficiency is possible. 
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48532 Laser having beam terminating mechanism. Mohler, G.E. 
(to Lexel Corp.). US Patent Patent 4,087,766. 2 May 1978. Filed date 
9 Jul 1976. 8p. 

A laser is described having a protective mechanism for termi- 
nating its output beam without requiring the laser power to be 
disconnected. Such protective mechanism includes a barrier located 
within the laser optical cavity for movement between a position 
preventing the radiation oscillation responsible for lasing action and 
another position allowing the lasing action to take place. A feedth- 
rough mechanism is included for transmitting motion imparted to an 
actuator external of the laser to motion of the barrier between its 
positions within the optical cavity. In the preferred embodiment, the 
feedthrough mechanism relies on a magnetic arrangement to insure 
that the hermetic isolation of the optical cavity from the atmosphere 
ambient to the laser is not deleteriously affected due to the necessity 
of transmitting motion from outside the optical cavity to its interior. 


48533 High power iodine atom laser. Hohla, K. (Projektgruppe 
fuer Laserforschung der Max-Planck-Gesellschaft zur Foerderung 
der Wissenschaften e.V., Garching, Ger.). pp 124-141 of High-power 
lasers and applications. Vol. 9. Kompa, K.L.; Walther, H. (eds.). 
Berlin; Springer-Verlag (1978). 

Thermonuclear fusion by means of laser beams calls for laser 
systems with extraordinary properties. These can be characterized 
under the headings: high power, short pulse, good beam quality and 
high efficiency. The most powerful systems available today are Nd- 
glass lasers in the range of 1 to 2 Terawatts. Laser systems are under 
construction with a tenfold increased intensity at an energy level of 
about 100 kJ. Among the very many laser substances there are only 
three which fulfil the conditions characteristic for high power lasers. 
These are the Nd-glass-, the CO2- and the iodine-laser. Considering 
the enormous amount of money necessary to build lasers in the 10 to 
100 kJ range one has to look critically at the chances for a further 
development of these systems. Up to now it seems that none of the 
three presently available lasers is a candidate which can be employed 
in a laser fusion reactor. But the exploration and development phase 
for a new laser—the laser X—will need at least 10 years—according 
to the bad experience with the other systems. So the next generation 
of high power lasers to be used for scientific breakeven experiments 
will either be a Nd-glass-, CO2- or iodine-laser. The iodine laser is 
described in detail emphasizing its future prospects and its develop- 
mental possibilities. 


48534 Passive and active pulse stacking scheme for pulse shaping. 
Harney, R.C.; Schipper, J.F. (to Energy Research and Development 
Administration). US Patent 4,059,759. 22 Nov 1977. Filed date 25 
May 1976. 20p. 

PAT-APPL-689,766. 

An apparatus and method are described for producing a 
sequence of radiation pulses with a pulse envelope of time variation 
which is controllable by an external electromagnetic signal applied 
to an active medium or by a sectored reflector, through which the 
radiation passes. 


48535 A dye laser with a partial-selective r tor. Makogon, 
M.M.; Sukhanov, V.B. Zh. Prikl. Spektrosk.; 26: No. 4, 622-625(Apr 
1977). (In Russian). 

The possibility of controlling the width and spectral position 
of the generation line of an organic dye laser (Rhodamine 6Zh) 
whose resonator represents a combination of selective and non- 
selective channels is demonstrated. The selective channel entails an 
unsymmetrically mounted prism with whose angular displacement 
the spectral width can be changed within broad ranges; the non- 
selective channel maintains the resonator’s quality at a sufficiently 
high level. An expression is given which makes it possible to 
determine the generation’s spectral width when fixing the prism’s 
angular position. The change in the rearrangement band was studied 
in relation to the qualities of the selective and non-selective channels 
as determined by the form of the active medium’s amplification 
contour (a narrowing of the spectrum from 0.15 to 0.0019 nm led to 
a reduction of the rearrangement area from 38.4 to 28.3 nm). 











48536 Modal interaction in a gas laser with an identical degener- 
ation of operating junction levels. Gonchukov, S.A.; Ermachenko, 
V.M.; Petrovskii, V.N.; Protsenko, E.D. Zh. Prikl. Spektrosk.; 26: 
No. 4, 626-632(Apr 1977). (In Russian). 

Radiation properties of a bimodal gas laser with an identical 
degeneration of operating junction levels was studied. A stable 
generation of two orthogonally polarized modes can be achieved in 
any frequency range between the modes. A continuous rearrange- 
ment of intermodal range was accomplished in a helium-neon laser at 
a wavelength of 3.3912 microns (3 ss—3pe, j/sub b/ = j/sub a/ = 1) 
from 0 to c/2L. The possibility of significantly expanding the 
rearrangement interval of the intermodal range when using a wave- 
guide type gas laser was demonstrated. 


48537 Degradation of heterolasers and changes in their internal 
parameters. Gribkovskii, V.P.; Kononenko, V.K.; Pak, G.T.; Ryabt- 
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sev, G.I.; Yatsumov, I.V.; Chernousov, N.P. Zh. Prikl. Spektrosk.; 
26: No. 4, 633-638(Apr 1977). (In Russian). 

An experimental study was made of changes in generation 
output S/sub r/, threshold current density j/sub II/ and the pattern 
of the short-range radiation field during the gradual degradation of 
injection lasers with a double heterostructure. A theoretical exami- 
nation is made of S/sub g/ decrease and j/sub II/ increase when the 
coefficient of internal optical losses rho rises as a result of the 
formation and development of dark degradation lines. An analysis is 
made of time changes in the internal parameters of the investigated 
heterolasers, and the exponential decrease in S/sub g/ was shown to 
be possibly connected to a linear increase rho in the degradation 
process. 


48538 Stability of beat frequency in a ring laser with slowly 
changing time parameters. Kutsak, A.A.; Kruglik, G.S. Zh. Prikl. 
Spektrosk.; 26: No. 4, 639-644(Apr 1977). (In Russian). 

A modification is proposed for the asymptotic averaging 
method for solving a phase equation which describes beats between 
back waves in a ring laser whose parameters are slowly changing in 
time. Beat frequency is analyzed on the basis of the obtained solu- 
tion. The degree of error in the frequency was shown to be deter- 
mined both as a magnitude of variable corrections to fixed values 
and as their derivatives. 


48539 Kinetics of a He—Ne laser on the basis of the calculated 
function of electron distribution. Ter-Pogosyan, A.S.; Baloshin, 
Yu.A.; Ter-Pogosyan, P.A. Zh. Prikl. Spektrosk.; 26: No. 4, 645- 
650(Apr 1977). (In Russian). 

The kinetics of a He—Ne laser is analyzed on the basis of the 
calculated function of electron distribution. This function was deter- 
mined by solving the Boltzmann kinetic equation. The “non-Max- 
wellian” nature of the electron distribution function for velocities of 
a number of processes can be reduced to a difference of two to three 
times in comparison to the same velocities calculated by the use of 
Maxellian electron distribution functions. 


48540 Transformation of Nd-laser emission to the visible and 
infrared bands of the spectrum in glass activated by Er** AND Yb* 
ions, Antipenko, B.M.; Zubkova, V.S.; Lunter, S.G. Zh. Prikl. Spek- 
trosk.; 26: No. 4, 651-656(Apr 1977). (In Russian). 

Results are given for an experimental study of the Stokes and 
anti-Stokes energy transformation in magnesium—aluminium—cal- 
cium glass activated by Er?+ d Yb*+ ions. Results are also given 
for a theoretical analysis of the factors which control the effective- 
ness and rate of upward and downward energy conversion. 


48541 Study of the relationship between forced modal synchroni- 
zation in modulating losses and frequency difference. Apanasevich, 
P.A.; Zaporozhchenko, R.G.; Zaporozhchenko, V.A. Zh. Prikl. 
Spektrosk.; 26: No. 4, 662-666(Apr 1977). (In Russian). 

Parameters of ultra-short impulses are theoretically analyzed 
and experimentally studied in a ruby laser with forced modal syn- 
chronization in relation to differences in the frequency of the inter- 
modal beat and frequency modulation. The calculated and experi- 
mental results correlate well. 


48542 Criteria of activated glass athermality for lasers. Mit’kin, 
V.M.; Shchavelev, O.S. Zh. Prikl. Spektrosk.; 26: No. 4, 667-672(Apr 
1977). (In Russian). 

The thermo-optical characteristics P and Q have been shown 
to describe most accurately the magnitude of optical distortions 
introduced in a resonator by a rod-shaped active element under the 
influence of thermal loads. The magnitude of such distortions in a 
disc-shaped active element is proportional to the values of the 
thermo-optical characteristics W, R, and Q’. 


48543 Molecular system generation with strong resonance optical 
pumping. Kuntsevich, B.F.; Churakov, V.V. Zh. Prikl. Spektrosk.; 26: 
No. 3, 443-451(Mar 1977). (In Russian). 

A study was made of molecular system generation modulated 
by three osciilating levels with a rotating structure with strong 
resonance optical pumping. Molecular behavior of the active 
medium is described by equations for the density matrix. The rela- 
tionship between the amplification coefficient and pressure at various 
pumping intensities was examined. In approaching the assigned 
pumping field, an examination was made of how the generation field 
is affected by the volumetric density of the pumping energy, partial 
haa of the buffer gas and frequency difference in the pumping 
channel. 


48544 Generation of short light impulses in a quasi-stationary dye 
laser system in the presence of a spike transition process. Milinkevich, 
A.V.; Savva, V.A.; Samson, A.M. Zh. Prikl. Spektrosk.; 26: No. 3, 
452-455(Mar 1977). (In Russian). 

The formation of a train of subnanosecond light impulses in a 
dye laser in the presence of a spike transition process was studied. 
The free generation spike in a laser with remote reflectors was 
shown to have a possible duration that is less than the resonator 
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period T = 2L/c. This leads to the emergence of an intensity surge 
in photon distribution along the resonator and to a modulation of the 
output emission with period T. In experimental practice the de- 
scribed mechanism can function jointly with the fluctuational mech- 
anism of forming super-short impulses. 


48545 Influence of luminescence on beat signal in a ring laser. 
Kruglik, G.S. Zh. Prikl. Spektrosk.; 26: No. 3, 456-465(Mar 1977). (In 
Russian). 

An analysis is made of quantum movement equations which 
describe beat signal in a single-mode ring laser. A stable system of 
beats with a frequency coincident with the difference of resonator 
back wave frequencies was shown to be established in the area of 
large frequency “props” under the influence of spontaneous emission 
in the system. It is significant that frequency shifts that are caused by 
the dispersion of the active medium and wave bond effect do not 
take place in this system. The conditions for the system’s existence 
were obtained as well as a formula for the natural width of the beat 
line in relation to various parameters of the system. 


48546 Deterioration of reflectors for kersil lasers subjected to the 
action of photo flash light. Korochkin, L.S.; Kononov, V.A.; Koz- 
lovskaya, O.V.; Mikhnov, S.A.; Motkin, V.S.; Pavlova, 1.A.; Trosh- 
kin, S.V.; Khyuppenen, V.P. Zh. Prikl. Spektrosk.; 26: No. 3, 548- 
550(Mar 1977). (In Russian). 

A study was made of reflector deterioration for lasers made 
out of kersil (a ceramic material) and subject to the action of 
photoflash light. A reduction in the effectiveness of the examined 
reflectors during use tended toward saturation. In all cases the 
greatest increase in the pumping threshold energy due to reflector 
deterioration was less than 15%. The possible mechanism of reflec- 
tor deterioration is discussed. 


48547 (LA-tr—78-32) Stimulated radiation of relativistic elec- 
trons and physical processes in the ‘free electron laser’’. Kolomensky, 
A.A.; Lebedev, A.N. (AN SSSR, Moscow. Fizicheskij Inst.). 1977. 
Translation by A.D. Cernicek of Preprint No. 127, 1977. 26p. Dep. 
NTIS, PC A03/MF AO1. 

Amplification and generation of coherent radiation in the 
optical range by means of stimulated magnetic (wiggler) bremsstrah- 
lung from relativistic electrons are investigated. Expressions for the 
gain coefficient and efficiency are obtained. It is shown that radi- 
ation reaction plays a considerable role under the conditions of non- 
linear saturation and under the conditions of multiple utilization of a 
beam. Physically reasonable electron laser parameter variants are 
presented for various spectral intervals, and a tentative set of param- 
eters for an infrared range apparatus employing a storage ring are 
also presented. 


48548 Characteristics of a photodissociation laser in methyl 
iodide. Dudkin, V.A.; Nekrashevich, V.G.; Rukhin, V.B. Zh. Prikl. 
Mekh. Tekh. Fiz.; No. 2, 9-14(1977). (In Russian). 

An experimental study was made of the time and energy 
characteristics of an impulse photodissociation laser with CHsI as 
the active substance. An average output of 50 to 100 W was 
produced when the generation impulse lasted from 10 to 20 ms. The 
effect of the active substance’s injection through the resonator on 
generation characteristics was also studied in the case of CHs! and a 
CHsI:He mixture. The observed increase in the duration of the 
generation impulse and energy output is explained by a change in the 
working medium temperature in flux. 


48549 Heat pumping of photorecombination lasers. Kochelap, 
V.A.; Kukibnyi, Yu.A. (Inst. of Semiconductors, Kiev). Kvantovaya 
Elektron. (Kiev); No. 10, 27-42(1976). (In Russian). 

A number of questions on heat pumping of photorecombina- 
tion lasers in electron photo-transitions is reviewed. The flow of 
atoms recombining into a diatomic molecule in a supersonic gas jet is 
studied. Non-equilibrium dissociation, inverse population criteria, 
and stored energy in inverted states are investigated. The relation- 
ship of those values to initial conditions and jet form is examined as 
is the possibility of using non-adiabatic cooling. Also examined are 
questions of light amplification in the course of more complex 
chemiluminescent recombinations. 





HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 47428, 47674, 47678, 47693, 
47707, 47746, 47753, 47787, 47811, 47812, 47813, 47833, 47834, 
47835, 47836, 47837, 47838, 47839, 47840, 47841, 47843, 47963, 
48477, 48490, 48968 


48550 (K/CSD/TM—22) FLOWPLOT: a fluid dynamics and 
heat transfer plotting package. Elrod, D.C.; Tunstall, J.N. (Union 
Carbide Corp., Oak Ridge, Tenn. (USA). Computer Sciences Div.). 


ERA VOL. 3, NO. 20 


Mar 1978. Contract W-7405-ENG-26. 6lp. Dep. NTIS, PC A04/MF 
A0l. 


The FLOWPLOT plotting program may be used with nu- 
merical fluid dynamics (or heat transfer with convection) codes to 
create velocity vector plots and/or contour plots of up to three fluid 
parameters (e.g. pressure, density, and temperature). FLOWPLOT 
reads a data set created by the user’s fluid dynamics code. This data 
set must contain parametric data at every nodal point of a rectangu- 
lar grid. FLOWPLOT uses the Display Integrated Software System 
and Plotting Language (DISSPLA). Therefore, the user has the 
option of creating the plot data set on CALCOMP tape or creating a 
compressed plot data set that may be input to the DISSPLA 
postprocessor. This program has been stored on disk at ORGDP on 
the IBM 360/370 computing system. 


48551 (SAND—77-2037C) Finite element analysis of convective 
heat transfer problems with change of phase. Gartling, D.K. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04- 
0789. 12p. (CONF-780712—2). Dep. NTIS, PC A02/MF AO1. 

From Conference on numerical methods in laminar and tur- 
bulent flow; Swansea, UK (18 Jul 1978). 

A simple approximate method for treating fluid/solid change 
of phase problems within a finite-element framework is presented. 
Though still in the initial development stages, the method has 
proved capable of computing the motion of phase boundaries for 
various types of fluid flows and geometries. Further investigation of 
the method is needed to establish its accuracy and stability charac- 
teristics as well as its general reliability. 


48552 Flow distribution analysis of a steam generator. Hiestand, 
J.W.; Cassell, D.S. (Combustion Engineering Power Systems, Chat- 
tanooga, TN). Trans. Am. Nucl. Soc.; 28: 58-60(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978 


" See CONF-780622—. 


48553 Few-pressure model for transient two-phase flows in net- 
works. Weaver, W.L. III (Brookhaven National Lab., Upton, NY); 
Meyer, J.E.; Agrawal, A.K. Trans. Am. Nucl. Soc.; 28: 273-274(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


48554 Round table on column separation, 3rd, 1976. (Ente Naz 
per L’Energ Elettr (ENEL)). Bull. Dir. Etud. Rech., Ser. A; No. 2, 
vp(1977). 

The third meeting on water column separation was held at 
the Royaumont Abbey from May 23rd to May 26th 1976. This 
meeting dealt with liquid column sseparation in cooling circuits of 
conventional and nuclear power plants as well as allied phenomena 
(transient flows, cavitation, wave propagation in two-phase mix- 
tures). The proceedings is grouped in 5 sessions. Session I is devoted 
to experimental studies concerning water column separation (5 
papers), including theory and studies of shock waves in bubbly 
liquids, gas release in unsteady flow, a model of additional dissipa- 
tion in transients, and transients in hydraulic circuits. Session II deals 
with mathematical models (2 papers), including numerical methods 
of simulation of one-dimensional flows, and transients in low-pres- 
sure pumping circuits. Session III includes 2 papers on gaseous phase 
growth: growth and collapse of bubbles, and development of a 
cavitation cloud. Session IV deals with nucleation (2 papers), includ- 
ing papers on the content of a free gas and cavitation in liquids, and 
variations of free gas in water during pressure fluctuations. Session 
V (3 papers) presents industrial experience: pipe rupture, design of 
cooling circuits, and water column separation in power plants. Five 
papers are in English and the rest are in French and Italian. Ab- 
stracts in French, Italian and English. 


48555 Heat exchange in vibroaerofluidized bed in radiation-con- 
vective heat supply. Kavetskii, G.D.; Nikonov, L.V.; Krokhin, N.G. 
Khim. Tekhnol. Topliv Masel; No. 2, 42-44(1977). (In Russian). 

Radiation-convective heat exchange is examined in a vi- 
broaerofluidized bed. Expressions were obtained for computing the 
effective heat transfer coefficients which are primarily found in the 
bed by hydrodynamic circumstances. The bed vibration within the 
range Aw? = (1.0 division 2.5) leads to an increased heat transfer 
coefficient between particles and gas. Radiation-convective heat 
supply makes it possible to intensify the heat-mass transfer processes 
in a vibroaerofluidized bed as demonstrated by the drying of poly- 
mers. 2 figs., 5 references. 


MATERIALS TESTING 


REFER ALSO TO CITATION(S) 47555, 48265, 48317, 48328, 48347 
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48556 (NBS-Handbook—123) American National Standard 
N537; radiological safety standard for the design of radiographic and 
fluoroscopic industrial x-ray equipment. (National Bureau of Stand- 
ards, Washington, D.C. (USA)). Aug 1977. 18p. GPO $0.90. 

The standard provides guidelines specific to the radiation 
safety aspects of the design of industrial x-ray equipment operating 
at energies below 1 MeV for radiographic and fluoroscopic applica- 
tions, wherein the x rays are generated by electronic means. The 
objective is to achieve safe design of industrial x-ray equipment by 
establishing requirements for some of the components which are 
critical for radiation safety. These include controls, panel displays, 
warning indicators, tube assembly, and shielding. Other consider- 
ations which are generally the responsibility of the manufacturer are 
also included, such as instructions, provision of means for connecting 
interlocks, and labelling. The standard does not include safety con- 
siderations outside the realm of radiation safety, nor does it apply to 
safe operation of such equipment. 


48557 (UCRL—81004) Nondestructive testing of fiber compos- 
ites: application of acoustic emission inspection. Hamstad, M.A. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 24 Apr 
1978. Contract W-7405-ENG-48. 14p. (CONF-780648—1). Dep. 
NTIS, PC A02/MF AO1. 

From 4. composites in manufacturing conference; Los Ange- 
les, CA, USA (7 Jun 1978). 

Valid nondestructive test results must be quantitatively corre- 
lated to the required engineering performance properties of the fiber 
composite article. The relationship of the currently unknown defect 
structure in fiber composite articles with respect to nondestructive 
testing is discussed. Examples of quantitative nondestructive testing 
of fiber composites are cited from the open literature, including 
acoustic emission inspection and ultrasonic testing. The unique appli- 
cation of acoustic emission inspection to the location and determina- 
tion of real flaws in fiber composites is discussed in detail. 


48558 Neutron radiography in industrial analysis. Barton, J.P. 
(IRT Corp., San Diego, CA). Trans. Am. Nucl. Soc.; 28: 95-96(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978) 


See CONF-780622—. 


48559 Nondestructive testing standards: the role of NBS. Berger, 
H. (National Bureau of Standards, Washington, DC). Trans. Am. 
Nucl. Soc.; 28: 124-125(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48560 New method of acoustical holography for nondestructive 
testing. Takahashi, F.; Suzuki, K.; Kanamori, T.; Doi, A. (Atomic 
Energy Research Lab., Kawasaki, Japan). Trans. Am. Nucl. Soc.; 28: 
129-130(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48561 (BNWL-tr—325) Rotating eddy-current probe in condens- 
er pipe testing. Elfinger, F.X.; Christian, H.; Ziganner, H.J. Translat- 
ed from Materialpruefung; 18: No. 10, 384-386(Oct 1976). 11p. Dep. 
NTIS, PC A02/MF AOl1. 

Nondestructive testing of working condenser pipes which are 
susceptible to local corrosion and cracking due to uncontrolled 
mechanical or chemical influences is now almost always undertaken 
with the eddy current method. This method offers the possibility of 
detecting and analyzing significant internal as well as external de- 
fects by means of internal probes. 


SAFETY ENGINEERING 


48562 (LLL/M—091) Site 300 safety and operational manual. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 1 
a Contract W-7405-ENG-48. 300p. Dep. NTIS, PC A14/ 

Facilities at Site 300 simultaneously support a number of 
research programs. Since there may be several groups working at 
the Site at any one time, it is necessary to establish well defined 
procedures for the handling of hazardous materials. The Site 300 
Safety and Operational Manual tabulates all of these procedures. It 
supplements the LLL Health and Safety Manual and serves as the 
“building” Operational Safety Procedure for Site 300. 
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48563 Aerosols generated by 7°°Pu and ?**U droplets burning in 
air. Nelson, L.S. (Sandia Labs., Albuquerque, NM); Raabe, O.G. 
Trans. Am. Nucl. Soc.; 28: 229-230(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48564 Interpretation and application of OSHA carcinogen stand- 
ards for laboratory operations. Rappaport, S.M.; Campbell, E.E. (Los 
Alamos Scientific Lab., NM). Am. Ind. Hyg. Assoc. J.; 37: No. 10, 
690-696(Dec 1976). 

A safety protocol implemented at the Los Alamos Scientific 
Laboratory for a project involving 14 chemical carcinogens is de- 
scribed. The carcinogens are: 4,4°-methylenebis (2-chloroaniline); 
benzidine and salts; 3,3'-dichlorobenzidine and salts; B-naphthyla- 
mine; a-naphthyalmine; bis(chloromethyl) ether; chloromethyl 
methyl ether; 8-propiolactone; ethylenimine; N- 
nitrosodimethylamine; 4-aminobiphenyl; 4-nitrobiphenyl; 2-acetyla- 
minofluorene; 4-dimethylaminoazobenzene. Specific topics pertain- 
ing to facilities, personnel practice, laboratory operations, decon- 
tamination and disposal are discussed within the context of regula- 
tions issued by the Occupational Safety and Health Administration. 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 47412, 48628 


48565 (BDX—613-2020) Computer applications and hybrid mi- 
crocircuits, Sheets, L. (Bendix Corp., Kansas City, Mo. (USA)). 29 
Mar 1978. Contract EY-76-C-04-0613. 7p. (CONF-780456—1). Dep. 
NTIS, PC A02/MF AO1. 

From EVER-37 CAD-CAM meeting; Sandia, Albuquerque, 
NM, USA (10 Apr 1978). 

The Kansas City Division of the Bendix cm is a manufac- 
turing facility. It uses computer graphics to prepare formal drawings 
in a specified drawing system. Introduction of a system worked out 
with Sandia Laboratories resulted in reduced time for through-put, 
faster processing of changes, and steady (rather than increased) 
employment figures. The system has been in operation for 27 
months. It cost about $300,000, and has been used on printed wiring 
boards, hybrid microcircuits, and test equipment schematics. This 
report consists primarily of slides, with little text as such. (RWR) 


48566 (SAND—77-0709) Analysis of multiple faults in synchro- 
nous sequential circuits by Boolean difference techniques. Goldstein, 
L.H. (Sandia Labs., Albuquerque, N.Mex. (USA)). Apr 1978. Con- 
tract EY-76-C-04-0789. 27p. Dep. NTIS, PC A03/MF AO1. 

The Boolean difference is a mathematical concept which has 
found significant application in the study of single and multiple 
"stuck at” faults in combinational logic circuits. The concept of 
vector Boolean difference is extended to the analysis of multiple 
stuck-at faults in synchronous sequential circuits. A vector Boolean 
difference technique is utilized to determine the set of input/state 
pairs that will produce a difference in either output or next-state 
between the fault-free and faulty circuits. Assuming that the fault- 
free and faulty circuits start in the same initial state, they must be 
driven by applying a sequence of input vectors to a state in which 
either a difference in output or next-state is evidenced. If a difference 
in Output cannot be achieved immediately, a second sequence of 
input vectors must be applied in order to propagate the state 
difference to the output. Methods for combining the Boolean differ- 
ence analysis with techniques for deriving the required input vector 
sequence are discussed. 


48567 (SAND—77-2068) Computational complexity/confidence 
level tradeoffs in LSI testing. Goldstein, L.H. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). May 1978. Contract EY-76-C-04-0789. 
30p. Dep. NTIS, PC A03/MF AO1. 

A method for calculating the confidence level of an LSI test 
sequence as a function of the number of lines or groups of lines 
considered potentially faulty in the derivation of the test sequence is 
presented. Confidence level is defined as the probability that a chip 
is actually fault-free given that it passed the test. For practical LSI 
circuits, confidence levels are always less than 100%. Probabilities 
that specified line groups are affected by physical defects are com- 
puted by combining statistics on physical defect size and location 
with chip layout data. No specific mapping from physical defects to 
logical faults is assumed. The number of line groups considered 
potentially faulty is used as a measure of computational complexity. 
The computational complexity/confidence level equations derived 
can be used to address the following questions: (1) What is the 
minimum complexity required of a test sequence to achieve a speci- 
fied confidence level. (2) What is the maximum achievable confi- 
dence level for a given complexity test sequence. (3) How rapidly 
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does confidence level increase as a function of increased test com- 
plexity. 


48568 (SAND—78-0234C) Optically triggered double heteros- 
tructure structure linear bilateral phototransistor. Knight, S.; 
Dawson, L.R.; Keramidas, V.G.; Spencer, M.G. (Bell Labs., Murray 
Hill, N.J. (USA)). 1977. Contract EY-76-C-04-0789. 1lp. (CONF- 
771201—8). Dep. NTIS, PC A02/MF AO1. 

From IEEE international electron devices meeting; Washing- 
ton, DC, USA (5 Dec 1977). 

A double heterostructure linear bilateral transistor was fabri- 
cated and demonstrated using the Ga/sub 1-x/Al/sub x/As—GaAs 
system. Future improvements in device performance are anticipated 
by using thinner base layers for higher gain and lower doped Ga/sub 
1-x/Al/sub x/As layers for higher breakdown voltage. Additionally, 
surface passivation techniques and perhaps modified growth tech- 
niques will be employed to reduce leakage current and improve gain. 


48569 (UCID—17790) Analysis of CCD input structure for Q- 
Dot, EG and G, and LASL. Pocha, M.D. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 17 Apr 1978. Contract W- 
7405-ENG-48. 48p. Dep. NTIS, PC A03/MF AO1. 

A first order analysis of a CDC input structure designed by 
Q-Dot for a proposed high speed transient recorder has been con- 
ducted. The static charge and potential distribution under the var- 
ious gates has been analyzed and used to obtain operating point 
parameters. Previously published charge transfer analyses have been 
adapted to calculate flooding and equilibration times for sampling, 
and charge transfer time out of the input stage. A first order 
calculation of linearity based on the charge stored under the input 
gate as a function of gate voltage has been performed, and finally the 
noise contributed due to the input stage is calculated. Results are 
presented and discussed. (WHK) 


48570 (UCRL—50025-77-3) Electronics Engineering Depart- 
ment quarterly report No. 3, 1977. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 3 Apr 1978. Contract W-7405- 
ENG-48. 23p. Dep. NTIS, PC A02/MF AO1. 

A separate abstract was prepared for each of the four articles 
in this report. (RWR) 


48571 (UCRL—80917) Microprocessor control tames CCD tran- 
sient digitizer. Hill, J.C. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 16 Mar 1978. Contract W-7405-ENG-48. 7p. 
(CONF-78062i—1). Dep. NTIS, PC A02/MF AOl1. 

From NBS-IEEE microcomputer based instrumentation con- 
ference; Gaithersburg, MD, USA (12 Jun 1978). 

Charge-coupled shift registers allow samples from a transient 
waveform to be acquired and stored at very high sample rates 
(approximately 1 GHz) and subsequently read out and digitized at 
low speed. However, many operating parameters of the CCD (such 
as clock-phase delays and bias voltages) must either be held to very 
precise absolute values or adjusted to values peculiar to a particular 
CCD. A microprocessor together with voltage-controlled (D to A) 
adjusting circuits and rudimentary sensing circuits can maintain the 
operating parameters of a CCD at precise yet ad hoc values without 
resort to the expensive support elements such as ovens, temperature- 
tracking networks, and manually adjusted matching circuits associat- 
ed with research units. Consequently, microprocessor-control is the 
re to producing CCD transient digitizers in quantity. 7 figures, 1 
table. 


48572 Digital scale converter. Upton, R.G. (to Dept. of 
Energy). US Patent 4,071,743. 24 Jan 1978. Filed date 7 Feb 1977. 
8p. 


PAT-APPL-766,277. 

A digital scale converter is provided for binary-coded deci- 
mal (BCD) conversion. The converter may be programed to convert 
a BCD value of a first scale to the equivalent value of a second scale 
according to a known ratio. The value to be converted is loaded into 
a first BCD counter and counted down to zero while a second BCD 
counter registers counts from zero or an offset value depending upon 
the conversion. Programable rate multipliers are used to generate 
pulses at selected rates to the counters for the proper conversion 
ratio. The value present in the second counter at the time the first 
counter is counted to the zero count is the equivalent value of the 
second scale. This value may be read out and displayed on a 
conventional seven-segment digital display. 1 figure. 


48573 System 731--telephone system for mines. Straw, D.; Til- 
ford, H. (Plessey Telecommun, Beeston, Engl). Syst. Technol.; No. 
27, 35-41(Nov 1977). 

The article describes System 731 which is a cadmium-safe 
telephone system designed for use in coal mines. The equipment can 
be connected to most types of surface exchange and provides for 
underground-to-underground and underground-to-surface communi- 
cations. Emergency calls are routed via the operation of the special- 
ly-designed emergency switchboard. 


ERA VOL. 3, NO. 20 


48574 Overvoltages in high-current current transformers. Dmok- 
hovski, Z. (Belostok Polytech Inst, Pol). Izv. Vyssh. Uchebn. Zaved., 
Energ.; 20: No. 9, 21-25(Sep 1977). (In Russian). 

Overvoltages occurring when secondary windings of current 
transformers (c.t.) are opened are investigated. It is shown that 
resolution of this problem is particularly important for high-current 
current transformers (h.c.c.t.). An approximate method of calcula- 
tion of maximum values of overvoltages for various designs of 
h.c.c.t. at arc furnaces is presented. Examples of solution for typical 
single- and two-core h.c.c.t. are given. It is found that the two-core 
design has a noticeable advantage over the single-core one which, 
owing to high overvoltage values, cannot be applied to h.c.c.t. with 
transformation coefficient below the order of 7000/5. 10 refs. 


48575 On the operation of current limiting transformers for 
charging high-voltage capacitor banks. Iordanescu, S. (Inst of Phys, 
Bucharest, Rom). Rev. Roum. Sci. Tech., Ser. Electrotech. Energ.; 22: 
No. 3, 375-380(Jul-Sep 1977). 

After a short description of the technical solution chosen for a 
capacitor bank charging unit, the paper presents the equations which 
permit the exact calculation of the parameters which characterize 
the operation of the current limiting power supply with a separate 
leakage core. 


48576 250-kva three-phase static inverter with static switch. 
Clewing, M.; Graskamp, H.A. AEG-Telefunken Prog.; No. 3, 71- 
75(1977). 

A three-phase inverter with static switch, developed for 
uninterrupted power supplies, is described and the main data for the 
connected consumers investigated. This three-phase inverter with a 
type rating of 250 kVA belongs to a new AEG inverter type 
programme comprising three-phase inverters with ratings from 25 to 
300 kVA per unit. They are suitable for individual operation with 
contactor or electronic switching over onto the mains and for the 
redundant parallel operation of up to ten units. After a description of 
the system, the efficiency of the inverter as a function of the load, 
the curves of the output voltages in the event of faults in the inverter 
and on switching over from the mains to the inverter, the short- 
circuit response to external short-circuits and the dynamic response 
to load changes are all dealt with. 


COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 46526, 46528, 46531, 46532, 
46678, 47336, 47337, 47352, 47379, 48139 


48577 (FE—2472-25) Fluidized-bed combustion: industrial appli- 
cation demonstration projects. Monthly progress report. (Battelle Co- 
lumbus Labs., Ohio (USA)). Apr 1978. Contract EX-76-C-01-2472. 
llp. Dep. NTIS, PC A02/MF AOl1. 

Experimental operation of the Subscale Experimental Unit 
System was completed in April after 924 hours of operation. Feeding 
of coarse, wet coal into the bottom of the dense bed was demonstrat- 
ed. Examination of sections of boiler tube removed after 660 hours 
of operation showed metal wastage by erosion of 0.013 to 0.014 
inches from the inclined tubes above the dense bed, 0.002 to 0.003 
inches from tubes in the region where the flow is turned to discharge 
into the entrained bed disengager, and no loss from the vertical 
tubes. No evidence of corrosion was found. Projections of the 
experimental heat transfer data to a demonstration unit indicate that 
an average heat transfer coefficient of about 10.5 Btu/hr ft? F could 
be expected. In view of the erosion and heat transfer results, atten- 
tion is shifting to the external boiler concept in which the heat is 
removed in a separate fluidized bed and convetive heat exchanger. 


48578 (HCP/T2471—8) Industrial application fluidized-bed 
combustion: fuel oil heater. Quarterly technical report No. 6, October 
1—December 31, 1977. (Exxon Research and Engineering Co., 
Linden, N.J. (USA). Government Research Lab.). Mar 1978. Con- 
tract EX-76-C-01-2471. 79p. Dep. NTIS, PC A05/MF AO1. 

A program is underway to evaluate the technical and eco- 
nomic potential for the application of fluidized-bed combustion to 
refinery and petrochemical plant indirect-fired process heaters. Two 
pertinent areas not being addressed in the on-going boiler-oriented 
programs, and being investigated here, concern the effects of larger 
tube size and hydrocarbon coking. Phase I of the program consists of 
the design, construction, and operation of three laboratory facilities 
to carry out these studies. Fluidized-bed performance studies, includ- 
ing bed mixing and density measurement, have been completed on 
six alternative tube-bundle configurations ranging from 2- to 6-inch- 
diameter tubes arranged on nominal 2-, 2-, and 4-diameter horizontal 
spacing. Conductive/convective heat-transfer coefficients as a func- 
tion of tube size, location, and surface orientation have also been 
obtained on these same bundle configurations and on isolated single 
tubes. The single-tube data were reported previously; the bundle 
data are reported in some detail here. A Process Stream Coking Test 
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Unit has been assembled to study the primary process parameters 
affecting coke laydown on the internal surfaces of hydrocarbon- 
containing tubes under conditions of high temperature and heat 
transfer rates. The unit is in final stages of startup. Design and early 
procurement activities are underway for the third laboratory facility 
which will be a “hot” coal-fired, fluidized-bed combustor. This 
facility will be used to study overall heat transfer coefficients and 
combustion performance. 


48579 (ORNL/TM—6351) Effects of alternate fuels Refractory 
Test Facility (RTF) test 1. Analysis of selected aluminosilicate refrac- 
tory bricks, mortars, and fibrous insulations degraded by domestic 
residual oil combustion products. Pasto, A.E.; Tennery, V.J. (Oak 
Ridge National Lab., Tenn. (USA)). Jun 1978. Contract W-7405- 
ENG-26. 96p. Dep. NTIS, PC A05/MF AO1. 

Industrial conversion in the U.S. to alternate fuels from 
natural gas is presently underway and is anticipated to accelerate 
rapidly in the next few years. Currently the prime alternate fuels are 
distillate and residual oils. Conversion to residual oils for high- 
temperature process heat applications is anticipated to result in 
accelerated refractory and insulation corrosion and degradation due 
to reactions between fuel impurities and the ceramic linings of high- 
temperature equipment. Analyses are presented of several generic 
types of refractories and fibrous insulations which were exposed to 
residual oil combustion products under well-controlled conditions 
for times ranging from hundreds to thousands of hours in a Refrac- 
tory Test Facility (RTF) designed to simulate industrial process heat 
combustors. Results are presented for aluminosilicate refractory 
firebricks, mortars, and refractory fibrous insulations following expo- 
sure to domestic residual oil combustion for 500 hr at temperatures 
near 1375°C (2500°F). For all three types of refractory material, 
compositions with two different AlOs contents were included. The 
fuel oil impurities included Fe, Ca, Zn, Ni, Pb, and S in concentra- 
tions from tens to hundreds of weight ppM. Some of these impurities 
reacted with the refractory samples by producing a slag layer on the 
exposed surfaces followed by penetration into the materials. The 
more reactive impurities were Fe, Ca, and Zn. Reaction products 
include an Fe-Zn-Al oxide spinel and hercynite (FeAlO,). Test 
samples with considerable porosity reacted more extensively with 
the slag. Fibrous insulation materials evaluated in this test underwent 
extensive shrinkage and other structural changes during the test due 
to reactions with the fuel oil impurities. 


48580 Combustion or part-combustion in fluidized beds. Moss, G. 
(to Exxon Research and Engineering Co.). US Patent 4,085,707. 25 
Apr 1978. Priority date 14 Feb 1975, United Kingdom of Great 
Britain and Northern Ireland (UK). 10p. 

In the partial or full combustion of fuels in a fluidized bed, the 
provision of heat transfer surfaces within the bed impedes particle 
circulation resulting in localized regions of relative intense chemical 
reaction which can damage the heat transfer surfaces and cause 
detrimental physical and/or chemical changes in the bed particles. 
This problem is exacerbated when the bed is relatively deep and 
narrow and when the part of full combustion is effected under 
pressure. In the invention, at least one conduit connects an upper 
region of the bed to a lower region of the bed, and expedients are 
provided to cause a downward particle flow through the conduit(s) 
thereby promoting an upward flow in the bed. Heat exchange 
surfaces may be in the bed and/or in the conduit(s). 


48581 Optimization of the elbow inlet to axial compressors. 
Shvets, Yu.I.; Gorbatyi, Yu.P.; Revzin, B.S.; Stepanenko, A.P. 
(Acad of Sci of the Ukr SSR). Energomashinostroenie; No. 10, 4- 
6(1977). (In Russian). 

Results of optimization of the elbow air inlet to the compres- 
sor of a gas turbine unit are presented. The inlet includes transition 
from a rectangular cross-section to an annular one for different 
values of sleeve ratios and volute chamber widths, with a limited 
distance from the plane of the horizontal joint to the bottom point of 
the supply duct. It is shown that the application of vanes gives no 
advantage as models compared with a smooth turn in the supply 
duct elbow. Recommendations are given regarding the top part of 
the volute chamber. 


UNDERGROUND ENGINEERING 
REFER ALSO TO CITATION(S) 46480, 46545, 48590 


48582 Energy conserving mining system and method. Jacoby, 
C.H. (to Occidental Minerals Corp.). US Patent 4,085,971. 25 Apr 
1978. Filed date 17 Nov 1976. 10p. 

There is disclosed an improved system method for in situ 
extraction of mineral values from subterranean deposits of ores of 
the oxide; carbonate; sulphide, or other type ores which contain 
sought-for metal values and which evolve gas when reacted with 
suitable chemicals in solution and/or gaseous form. The invention is 
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particularly applicable to in situ mining of the previously found 
types of copper, nickel, manganese, etc. oxide, carbonate, and sul- 
phide ores and the like; and especially features conservation of 
energy which otherwise would be wasted. 


48583 Hazards associated with the operation of diesel driven 
mining machines in the Legnica Glogow mining basin. Pochciat, Z. 
Przegl. Gorn.; 33: No. 7/8, 352-359(Jul 1977). 

The hazards associated with the operation of Diesel engine 
self-propelled mining machines were described. It was stressed that 
these hazards would increase due to the further mechanization of 
mines and the growth of production. Two groups of hazards were 
mentioned and analyzed: operational-hazards including fire-hazards 
and ergonomic hazards, including emission of exhaust gases, vibra- 
tion and noise. Preventive measures were enumerated with special 
emphasis on methods of extinguishing Diesel oil fires and fires in 
tanks and engines in operation. Also listed were ways of preventive 
adsorption of products of diesel engine combustion, such as carbon 
monoxide, using catalysts such as OXY-France of French manufac- 
ture. Vibrations affecting operators are minimized using special seats 
of West German manufacture, and as a means of noise reduction 
special ear-pads are used. 


48584 Mining machines in Legnica Glogow copper mining basin: 
present situation and future prospects. Franasik, K. Przegl. Gorn.; 33: 
No. 7/8, 331-338(Jul 1977). 

Mining machines used in Polish copper mines were presented. 
In the first period of room-and-pillar method of mining, only import- 
ed self-propelled machines were used. Some machines of Polish 
design were developed and the manufacture of a number of them 
was begun in cooperation with foreign firms (which machines and 
which firms is not given). At present, foreign machines as well as 
machines manufactured in Poland are used. The following machines 
and their diagrams are given: drilling machines with multiple drills; 
drilling and roof bolting machines; machines loading explosives into 
drill holes; loading machines (stripper-loaders, scraper-loaders); haul- 
age machines. Design and development of mining machines aims at 
increased efficiency and better durability. New design planning 
envisages standardization of engines, transmission axles, and hydrau- 
lic units. Lists the design trends for each category of machines. 


48585 Intermittently operating double systems for the extraction 
and transport in underground and open cast mining: methods of 
selection. Sajkiewicz, J. Przegl. Gorn.; 33: No. 7/8, 359-367(Jul 1977). 

Intermittently operating double systems for extraction and 
transport are used in Poland mainly in open cast mining and quarry- 
ing and in copper mining. All these types of mining are examined in 
view of the inherent haulage problems. A method of optimal selec- 
tion of extraction and transport systems in underground and oj 
cast mining was worked out by the Mining Institute of the Wroclaw 
Polytechnic. This analytical method of selecting the optimal system 
treats the operation of machines and equipment as a stochastic 
random process of Markov’s type. Each type of mining is examined 
accordingly, i.e. which system is optimally applicable. Diagrams 
displaying the various calculations are included. Equations backing 
up the results are also included. 


48586 Computer analysis of the operation of self-propelled mining 
machines. Mackow, P. Przegl. Gorn.; 33: No. 7/8, 367-370(Jul 1977). 

An information system called SEPAR applied in the Copper 
Mining Enterprise LUBIN was outlined. The system was developed 
in cooperation with the Coal Mining Institute of the Computer 
Center of the Wroclaw Polytechnic. The SEPAR system was used 
in cases of machines installed underground, at a mine face. The 
details of the system are not given. The SEPAR makes it possible to 
calculate: working time, idle time, and to determine the reasons for 
idle periods, to calculate the reasons of repairs, to calculate energy 
consumption, materials, and spare parts used and to determine the 
structure of working costs. SEPAR can also be used to assess the 
quality of work of operating personnel.SEPAR is not an invariable 
system and can be adapted easily to changing situations. It can also 
be transformed into a real time system. Samples of documents used 
to run the SEPAR are given. 


48587 Tekhnologiya podzemnoi razrabotki rudnykh mestorozh- 
denii. (Technology of the underground development of ore deposits). 
Zurabishvili, I.I. Moscow; Izdatel’stvo Nedra (1976). 272p. 

The mining-geological characteristics of ore bed deposits and 
the physico-mechanical properties of ores and surrounding rock are 
discussed. Typical arrangements for stripping are presented as well 
as preparation schemes of ore bed deposits. Research results are 
presented on the stress-deformation state of a mountain mass and on 
the manifestation of rock pressure in excavation operations, and the 
nature of dynamic prop loads in ore blasting. Room and pillar as 
well as stratal systems of mining and long and short face working 
systems are examined. A description is given of the technology and 
mechanization of production processes (the breaking, loading, and 
delivery of ore, the bracing and handling of hanging roofs), methods 
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- optimizing the completeness and quality of ore extraction as well 

ign factors in mining systems. Optimal areas for the use of 
individual versions of mining systems have been established on the 
basis of evaluations of those versions. The book is intended for 
engineering-technical personnel in industry, scientific research and 
design institutes. 


MARINE ENGINEERING 
REFER ALSO TO CITATION(S) 46647, 46717, 47146, 47147, 47163 


48588 Apparatus for launching battered leg jackets for offshore 
platforms. Lai, C.C. (to Standard Oil Co.). US Patent 4,086,777. 2 
May 1978. Filed date 13 Dec 1976. 6p. 

This apparatus is for use in the launching of battered leg 
jackets for offshore platforms. The jacket is transported on at least 
one barge resting on its lower battered legs and, during launching, 
the apparatus guides the jacket by its lower battered legs to maintain 
the center line of the jacket on the launching center line. The 
apparatus uses a pair of dollies on a beam, and at least two beams on 
a barge. The beams are mounted transverse to the launching center 
line. The dollies can move along the transverse beam and position 
coordinating means are used to control the relative positions of the 
dollies on each beam such that the two dollies are maintained 
essentially the same distance from the launching center line with one 
dolly on either side of the launching certer line. When either dolly is 
moved, the other dolly on the same beam will move the same 
distance in the opposite direction. The dollies are adapted to main- 
tain the battered legs on top of the dolly and the leg slides through 
the guide on top of the dolly (thus any movement of the dolly 
relative to the leg is along the length of the leg). As the legs stay on 
top of the dollies and as the dollies in a pair stay the same distance 
from the launching center line, the legs are maintained the same 
distance fom the launching center line and the jacket is kept centered 
as the legs slide through the dollies during launching. For example, if 
the jacket is launched small end (top) first, the distance between the 
legs will increase as the legs slide throught the dollies, and the 
dollies on each transverse beam will move apart. 


48589 Logistical support of offshore drilling facilities. Bylo, J.J. 
US Patent 4,085,695. 25 Apr 1978. Filed date 19 Apr 1976. 10p. 

A system for logistical support of an offshore drilling facility 
from a shore-based supply location includes a plurality of modular 
work deck units, a self-propelled vessel, and a plurality of one dock 
facilities at the supply location. The vessel releasably mates with and 
supports any one of the work deck units and cargo carried thereby. 
The vessel is ballastable for increasing and decreasing the draft of 
the vessel when the vessel is mated with a work deck unit sufficient- 
ly that the vessel can ballast down from a separately supported work 
deck unit and move out from thereunder. The dock facilities are 
defined for movement thereinto of the vessel with a work deck unit 
thereon. The dock facilities are each defined for engaging and 
supporting a work deck unit therein both for loading and unloading 
of cargo to and from the deck unit and for transfer to and from the 
vessel in response to ballasting of the vessel relative to the dock 
facility. Further, the drilling facility is arranged for receiving and 
discharging a work deck unit from and to the vessel. 


POLLUTION CONTROL EQUIPMENT 


REFER ALSO TO CITATION(S) 47391, 47392, 48432, 48652 


48590 (BM-TPR—105) Effects of catalytic reactors on diesel 
exhaust composition. Marshall, W.F.; Seizinger, D.E.; Freedman, 
R.W. (Bureau of Mines, Bartlesville, Okla. (USA). Bartlesville 
ae Research Center). Apr 1978. 12p. Dep. NTIS, PC A02/MF 
AOl. 


A discussion is given of tests conducted with four different 
catalytic reactor designs to determine the influences of exhaust 
treatment systems on emissions from diese] engines. Although there 
was significant differences in oxidation efficiencies at light to inter- 
mediate engine loads, all four catalysts were very effective in reduc- 
ing emissions at heavy loads. Compositional determinations included 
carbon monoxide, carbon dioxide, unburned hydrocarbons, oxides of 
nitrogen, aldehydes, sulfur dioxide, sulfates, and particulate loading. 
Particulate size, exhaust odor intensity, and the character of the 
unburned hydrocarbon component were also determined. 


48591 An absorbing solution for the removal of nitrogen oxide 
form a gas con same. Saitoh, S.; Watanabe, T.; Konno, K.; 
Nakamura, T. (to Kueha Kagaku Kogyo Kabushiki Kaisha). US 
Patent 4,087,372. 2 May 1978. Priority date 31 Oct 1973, Japan. 12p. 


ERA VOL. 3, NO. 20 


Oxides of nitrogen can be removed efficiently from a gas 
containing such oxides of nitrogen by bringing the gas into contact 
with an aqueous solution containing an organic acid alkali salt and a 
salt of metal selected from the group consisting of Fe, Co, Ni, Cu 
and Mn in the presence of a sulfurous acid alkali salt. The efficiency 
for removing oxides of nitrogen is much improved by use of a 
polybasic acid alkali such as ethylenediamine tetracarboxylic acid 
alkali salt or nitrilo-tricarboxylic acid alkali salt as said organic acid 
alkali salt. 


48592 Process for removing nitrogen oxides from gaseous mix- 
tures. Ito, Y.; Yasumoto, Y.; Masuda, E.; Suzuki, H. (to Agency of 
Industrial Science and Tech.). US Patent 4,086,327. 25 Apr 1978. 
Priority date 17 Oct 1975, Japan. 6p. 

Gaseous mixtures containing nitrogen oxides are contacted 
with an aqueous solution containing sodium sulfite, trisodium imido- 
bissulfate and sodium sulfate while adjusting the pH thereof by 
sodium hydroxide or sodium carbonate, and sulfur dioxide is con- 
tacted therewith simultaneously or thereafter to produce disodium 
imidobissulfate and sodium hydrogensulfate. Sodium hydroxide is 
then added to deposit sodium sulfate 10 hydrate firstly and trisodium 
imidobissulfate 1 hydrate secondly, and thereafter the mother liquor 
is recycled as the absorption medium for nitrogen oxides. 


48593 Gas scrubber. McGann, R. (to Texaco Inc.). US Patent 
4,073,832. 14 Feb 1978. Filed date 28 Jun 1976. 6p. 

The structure of a gas scrubber for large diameter conduits is 
described. It employs an axially located element that forms an 
annular venturi passage. This eliminates any tendency toward incom- 
plete scrubbing of the gas stream. 


48594 Catalyst for the purification of effluent gases containing 
oxides of nitrogen as impurity. Senes, M.; Goff, Y.L.; Gourdier, J.F. 
(to Societe Chimique de la Grade Paroisse, Azote et Produits 
Chimiques). US Patent 4,071,472. 31 Jan 1978. Priority date 4 Feb 
1975, France. 6p. 

The invention relates to the purification of gaseous effluents 
containing oxides of nitrogen by reduction of said oxides in the 
presence of a catalyst at raised temperatures. The catalysts used in 
this process contain iron as a major constituent, and may contain 
chromium or vanadium: these constitute 96 to 99.5% of the weight 
of the catalyst. Also present as promoters, in a total amount of 4.0 to 
0.5% by weight of the catalyst, are one or more rare earth metal 
oxides and a trace quantity of a platinum metal. The catalyst is 
prepared by a method which ensures a specific surface of 20 to 100 
m?/g and pores having a maximum dimension between 100 and 5000 
A. Such a catalyst is particularly suitable for removing residual 
oxides of nitrogen from the gaseous effluent obtained in the produc- 
tion of nitric acid by the oxidation of ammonia. 


48595 Reducing gas generator. Beavon, D.K.; Jirus, E.J. (to 
Ralph M. Parsons Co.). US Patent 4,055,401. 25 Oct 1977. Filed date 
14 Jan 1975. 6p. 

An apparatus is described for heating and mixing industrial 
tail gases with a reducing gas by burning a mixture of fuel, air, and 
steam in a combustion chamber having a small outlet opening at the 
end of the chamber. A jacket surrounds the combustion chamber. 
The industrial gases are circulated around the combustion chamber 
inside the jacket, heat being transferred from the combustion cham- 
ber to the industrial gas. It is then mixed with the combustion 
products from the outlet of the combustion chamber to form a high 
temperature mixture of an industrial gas and a reducing gas for 
subsequent processing. 


48596 Method of cleaning stack gas and using same for genera- 
tion of electric power. Hegemann, K.R. (to Gottfried Bischoff Bau 
Kompl. Gasreinigungs und Wasserruckkuhlanlagen Kommandtges- 
sellschaft). US Patent 4,055,331. 25 Oct 1977. Priority date 6 Nov 
1973, German, Federal Republic of (F.R. Germany). 6p. 

Stack gas is first passed through a coarse-particle separator 
and then a prescrubbing tower. Then this gas, which is under 
pressure, is passed through a pair of differential-pressure (annular- 
gap) washers. The output side of one of the washers is connected 
directly to a droplet separator at the output of the system. The outlet 
of the other washer is connected through a turbine driving an 
electric generator and having its output side in turn connected to the 
droplet separator. The control body of at least the washer which is 
connected directly to the droplet separator is adjustable so as to 
maintain a constant backpressure in the system at the blast furnace 
from which the stack gas comes. The washer connected to the 
turbine is set up to pass at least four times as much of the gas as the 
other washers so that most of the gas passes through the turbine, 
undergoing a pressure drop that is transformed into the work of 
driving the turbine and generates electricity. 


48597 Process for removing nitrogen oxides from gaseous mix- 
tures. Yoshida, H.; Saga, K. (to Hodogaya Chemical Co., Ltd.). US 
Patent 4,055,624. 25 Oct 1977. Priority date 3 Oct 1973, Japan. 6p. 
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A process for removing nitrogen oxides including nitrogen 
monoxide from a gaseous mixture such as industrial waste gases is 
provided. The gaseous mixture is contacted, first, with an aqueous 
solution of a chlorate and, then, with water, an aqueous solution or 
dispersion of a basic compound or an aqueous alkaline solution or 
dispersion of a reducing agent. 


48598 Method of removing nitrogen oxides from a gas as a salt of 
imidodisulfonic acid. Saitoh, S.; Watanabe, T.; Konno, K.; Naka- 
mura, T. (to Kureha Kagaku Kogyo Kabushiki Kaisha). US Patent 
4,055,623. 25 Oct 1977. Priority date 21 Jan 1974, Japan. 10p. 

A method of removing nitrogen oxides from a gas containing 
nitrogen oxides and converting same to a salt of imidodisulfonic 
acid, wherein the gas containing nitrogen oxides is brought into 
contact with an aqueous solution which contains at least one ferrous 
salt and at least one sulfurous acid alkali salt to absorb the nitrogen 
oxides in solution in the form of imidodisulfonic acid alkali salts. 


48599 Method of removing nitrogen oxides from an exhaust. 
Iwata, T.; Moriguchi, S.; Abe, H. (to Nippon Kokan Kabushiki 
mee US Patent 4,054,640. 18 Oct 1977. Filed date 12 May 1976. 
p. 

A method of removing nitrogen oxides from an exhaust 
which comprises the steps of contacting an exhaust containing 
nitrogen oxides and ammonia with a reducing catalyst received in a 
reactor to reduce the nitrogen oxides to nitrogen gas, wherein iron 
ore catalyst lumps having a particle size of 25 mm or less and 
forming a catalyst bed in the reactor are used as a reducing catalyst; 
the iron ore lumps of the catalyst bed are let to fall gravitationally 
through the reactor continuously or intermittently; and the iron ore 
catalyst lumps discharged from the reactor are either used as raw 
material for iron manufacture or fed back to the reactor to be reused 
as a reducing catalyst after being sieved. 


48600 Method of combusting nitrogen-containing fuels. Car- 
rubba, R.V.; Heck, R.M.; Roberts, G.W. (to Engelhard Minerals and 
Chemicals Corp.). US Patent 4,054,407. 18 Oct 1977. Filed date 29 
Dec 1975. 18p. 

A method is presented for combusting nitrogen-containing 
fuel by combusting a first fuel-air mixture in the presence of a 
catalyst in a first stage, operated fuel-rich so that the amount of air in 
the first stage is substantially less than the amount needed for 
complete combustion; adding additional air to the effluent gas from 
the first stage to form a second mixture with an amount of air at least 
sufficient to combust fully the effluent from the first stage; and then 
combusting the second mixture in a second stage. The first mixture is 
sufficiently fuel-rich, and the second mixture contains sufficient 
additional air, so that the combustion temperature in the first stage is 
below a temperature that would result in any substantial formation 
of oxides of nitrogen or other fixed nitrogen compounds from 
atmospheric nitrogen present in the mixture being combusted, and 
the second stage temperature also is below that for substantial 
nitrogen oxide formation therefrom. The method serves to suppress 
formation of nitrogen oxides from the nitrogen-containing com- 
pounds in the fuel. 


48601 Method and apparatus for avoiding the emission of carbon 
monoxide from converter exhaust gases. Hoegner, W. (to Gutehoff- 
nungshutte Sterkrade Aktiengesellschaft). US Patent 4,054,274. 18 
Oct 1977. Priority date 7 Jun 1975, German, Federal Republic of 
(F.R. Germany). 6p. 

A method of avoiding emission of carbon monoxide from the 
exhaust gases of oxygen converters comprises collecting the gases of 
the converter in a cooling stack and directing the gases from the 
cooling stack through a dust collector to a clean gas stack in which 
they are permitted to flow out through the top and preferably 
through a burning device for burning them off. To insure that the 
gases remain burnable an additional fuel gas is fed into the clean gas 
stack for combining with the other gases and in quantities which are 
proportional to the content of carbon monoxide and oxygen in the 
gases which are circulated. An apparatus for carrying out the 
method includes a connection between a cooling gas stack in which 
the gases are collected from the converter to a clean gas stack which 
includes a dust collector and a blower for circulating the gases. 
Sensing means are provided preferably before the dust collector for 
sensing the carbon monoxide concentration and before the circulat- 
ing blower for sensing the oxygen concentration and these sensing 
parameters are used to control a valve for the admission of separate 
fuel gas into the clean gas stack for combining with the other gases 
so that they may be burned to the top of the clean gas stack in a 
torch burn off device. 


48602 Synthetic SO. sorbents for fluidized-bed coal combustors. 
Snyder, R.B.; Wilson, W.1.; Johnson, I.; Jonke, A.A. (Argonne 
National Lab., IL). J. Air Pollut. Control Assoc.; 27: No. 10, 975- 
981(Oct 1977). 

The information presented in this paper is directed to engi- 
neers who are involved with environmental emissions from coal 


PARTICLE ACCELERATORS 4815 


conversion plants. Synthetic sorbents were investigated as an alter- 
native to natural sorbents (limestone) for the removal of SO2 from 
the combustion gas in a fluidized-bed coal combustor. The sulfation 
rate of a synthetic sorbent, CaO in a-AleOs, was determined as a 
function of gas composition, temperature, and calcium concentration 
in the sorbent. The reaction was found to be diffusion-controlled 
above 850°C and kinetically controlled at lower temperatures. The 
physical characteristics of the support material have a major effect 
on the sulfation kinetics. Porosity measurements indicated that sup- 
ports containing large pores (>0.2 wm) produced sorbents having 
high sulfation rates and that pores with diameters less than 0.2 wm 
did not contribute <ignificantly to the capture of SO2. The sorbents 
SrO in a-AlO; and BaO in a-AlOs had lower SO: capture rates 
than did CaO in a-AlOs. The alkali metal oxide sorbents K2O and 
NaeO in a-Al,O; captured SO2 much faster than did the alkaline 
earth metal oxides. 


STIRLING 
REFER ALSO TO CITATION(S) 48266 


OTHER 
REFER ALSO TO CITATION(S) 46992 
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DESIGN, DEVELOPMENT, AND OPERATION 


48603 (LBL—7591) Half year report on the Lawrence Berkeley 
Laboratory Heavy Ion Fusion Program, October 31, 1977—March 31, 
1978. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
31 Mar 1978. Contract W-7405-ENG-48. 20p. Dep. NTIS, PC A02/ 
MF AOl. 

A discussion is given of the accomplishments of a research 
effort to develop a linear accelerator system for heavy ion fusion. 
Cost estimates are given, and theoretical work in beam transport 
stability, longitudinal bunching, and final focusing is briefly de- 
scribed. Large aperture high current Cs*’ ion source development 
and multi-aperture source development are discussed. (PMA) 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


48604 (BNL—24292) Electron cooling of high energy beams. 
Month, M. (Brookhaven National Lab., Upton, N.Y. (USA)). 1978. 
Contract EY-76-C-02-0016. 4p. (CONF-780345—4). Dep. NTIS, PC 
A02/MF AO1. 

From p-p workshop; Berkeley, CA, USA (27 Mar 1978). 

A short note is presented to clarify the relationship between 
electron cooling time and beam energy and also to see how the 
nature of the electron beam enters. In particular, whether it is 
electron total current or current density that is significant is consid- 
ered. There is no attempt to include any measure of sophistication, 
such as the effect of a solenoid field, but simply to use Coulomb 
scattering and statistical equilibrium. For simplicity, the 3 phase 
spaces (horizontal, vertical and momentum) are taken to have equal 
occupied areas, and the terminology for the transverse case is used. 
It appears from the analysis that it is impractical to consider using 
electron cooling at high energies for the purpose of cooling and 
accumulating antiprotons. However, if we already have “cold” 
proton and antiproton beams, it might be conceivable to use electron 
beams from storage rings for the purpose of sustaining constant 
luminosity and perhaps limiting beam loss and, therefore, back- 
ground. 


48605 (BNL—24293) Effect of the sextupole distribution on the 
momentum aperture in the small cooling ring lattice at Fermilab. 
Month, M.; Wiedemann, H. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1978. Contract EY-76-C-02-0016. Sp. (CONF- 
780345—2). Dep. NTIS, PC A02/MF AO1. 

From p-p workshop; Berkeley, CA, USA (27 Mar 1978). 

In the process of cooling and accumulating antiprotons for 
use in p-anti p collisions, rings must be designed with a large usable 
momentum aperture, on the order of 3% or larger. Since long 
straight sections and dispersionless regions are generally —. 
the sextupole field correction system for "chromatic aberration” 
an important aspect of the overall lattice design. The Fermilab poll 
cooling ring, whose purpose is to demonstrate the feasibility of 
cooling and accumulating protons (and antiprotons) with electrons, 
is a particularly simple system. This lattice is used to show the 
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sensitivity of the momentum aperture to the sextupole correction 
system distribution. 


AUXILIARIES AND COMPONENTS 


48606 (BNL—24297) Heat transfer with a split water channel. 
Krinsky, S. (Brookhaven National Lab., Upton, N.Y. (USA)). 1978. 
Contract EY-76-C-02-0016. 12p. Dep. NTIS, PC A02/MF AOl. 

The heat transfer problem associated with the incidence of 
synchrotron radiation upon a vacuum chamber wall cooled by a 
single water channel was previously studied, and a numerical solu- 
tion to the potential problem was found using the two-dimensional 
magnet program POISSON. Calculations were extended to consider 
the case of a split water channel using POISSON to solve the 
potential problem for a given choice of parameters. By optimizing 
the dimensions, boiling of the water can be avoided. A copper 
chamber is a viable solution to the heat transfer problem at a beam 
port. 


48607 (BNL—24351) Luminosities of proton—antiproton collid- 
ing beams. Berley, D.; Month, M. (Department of Energy, Washing- 
ton, D.C. (USA); Brookhaven National Lab., Upton, N.Y. (USA)). 
1978. Contract EY-76-C-02-0016. 6p. (CONF-780345—6). Dep. 
NTIS, MF AO. 

From p-p workshop; Berkeley, CA, USA (27 Mar 1978). 

Portions of document are illegible. 

A comparison is given of the luminosities achievable with the 
proton-antiproton collision schemes proposed by CERN and by 
Fermilab. Estimates have been made by both CERN and Fermilab 
groups but these estimates have not been made with a consistent set 
of assumptions. A comparison of the potential performance of the 
two schemes at present is therefore not possible. A realistic assess- 
ment of the many details entering is needed, and a deep understand- 
ing of the factors contributing to the luminosity may lead to im- 
provements which in turn could result in increased luminosity. Using 
the antiproton schemes proposed, it is found that the luminosity at 
1000 GeV/c of the Fermilab Doubler as a antip-p collider is 3.4 x 
107° and the luminosity of the SPS at 270 GeV/c as a anti p-p 
collider is 1.0 x 10° 


48608 (LA-tr—78-41) System for rf power input to URAL-30 
proton linac cavities. Mal’tsev, 1.G.; Teplyakov, V.A. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Serpukhov. 
Inst. Fiziki Vysokikh Ehnergij). 1978. Translation of IFVE-INZH— 
76-137. 9p. Dep. NTIS, PC A02/MF AO1. 

A block diagram for a proposed rf power supply system for 
the URAL-30 accelerator is given, and the design principles of the 
system for rf power input to the accelerator cavities are described 
with consideration of the small size of the cavities and the peculiar- 
ities of their loading by the electron beam. Methods are proposed for 
compensation of rf field disturbances in the cavities at high accelera- 
tion currents. 


ION SOURCES 


48609 (BNL—50727, pp 123-128) H™ -ion source for accelerator 
use. Schmidt, C.W.; Curtis, C.D. (Fermi National Accelerator Lab., 
Batavia, IL). 1977. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

In Proceedings of the symposium on the production and 
neutralization of negative hydrogen ions and beams. 

An H_-ion source of the magnetron type and beam-forming 
system for injection into an accelerating column have been built at 
Fermilab. Tests of this source indicate that it should be suitable for 
accelerator use. Details of the source along with operation on a 
preaccelerator are presented. 


48610 Ion source using a hollow cathode discharge arrangement 
and in particular a particle accelerator comprising such a source. 
Mourier, G. (to Thomson-CSF). US Patent Patent 4,087,721. 2 May 
1978. Priority date 16 May 1975, France. 4p. 

The ion source according to the invention comprises a hollow 
cathode discharge arrangement in which a plasma is produced by 
the ionization of a gas under the effect of a positive dc voltage 
applied to an anode in relation to two cathodes. One of these 
cathodes is formed with holes through which some of the ions of the 
plasma escape. A filament emits slow electrons towards this cathode, 
neutralizing the space charge created ahead of this cathode by the 
ions having left the arrangement and enables them to be propagated 
towards a point of use situated at a considerable distance. A grid 
limits the number of these electrons entering the arrangement. The 
— provides ion beams of clearly defined energy and high 

ensity. 
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EXPERIMENTAL FACILITIES AND EQUIPMENT 


48611 (LA—7142) Beam profile monitor. Krausse, G.J.; Gram, 
P.A.M. (Los Alamos Scientific Lab., N.Mex. (USA)). May 1978. 
Contract W-7405-ENG-36. 53p. Dep. NTIS, PC A04/MF AOl. 

A system used to monitor secondary beam profiles at the 
LAMPF Siew for channel tune-up and diagnostics is described. The 
multiwire proportional chamber design is discussed, and descriptions 
and drawings of the gate card, the amplifier/multiplexer card, the 
output amplifier card, and the overall system are given. (PMA) 


48612 (ORNL/CSD/TM—45) OPRODF, a Decsystem-10 data 
manipulation program for ORELA data formatted files. Craven, J.G. 
(Oak Rik Ridge National Lab., Tenn. (USA)). May 1978. Contract W- 
7405- ENG. 26. 112p. Dep. NTIS, PC A06/MF AOI. 

OPRODF allows the user to perform mathematical oper- 
ations on his/her disk ORELA data formatted files by simply typing 
mathematical equations on his/her terminal. Expressions contained 
in the equations define the file, the starting position in the file, the 
ending position in the file, and the values such as content, time, 
energy, etc., associated with position in the file. If several equations 
are used, the order of execution of the equations can be controlled 
by FORTRAN control statements. Incorporated into OPRODF are 
statements for creating ODF files and listing selected data on a line 
printer, displaying selected data on TEKTRONIX or PDP-15 
scopes, plotting selected data on a CALCOMP plotter, and dumping 
selected data on to magnetic tape. 


48613 Oak Ridge Irradiation Creep Facility. Reiley, T.C. (Oak 
Ridge National Lab., TN); Auble, R.L.; Beckers, R.M.; Bloom, E.E.; 
Duncan, M.G.; Jung, P.; Saltmarsh, M.J. Trans. Am. Nucl. Soc.; 28: 
186-187(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 


See CONF-780622—. 


STORAGE RINGS 
REFER ALSO TO CITATION(S) 48605 


48614 (BNL—24294) Note on beam—beam tune shift in single 
ring multi bunch mode. Month, M. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1978. Contract EY-76-C-02-0016. 2p. (CONF- 
780345—3). Dep. NTIS, PC A02/MF AO1. 

From p-p workshop; Berkeley, CA, USA (27 Mar 1978). 

If many identical counter-rotating bunches of protons and 
antiprotons are stored in a single ring, they will have identical orbits. 
The question is: Is this total tune shift relevant to the problem of 
beam stability. The answer is: not in general. The nonlinear force is 
described by its “strength”, Av/sub I/, for each bunch interaction 
individually. It is not at all clear that the sum of the individual Av/ 
sub I/ is the significant quantity. 


INSTRUMENTATION 


RADIATION INSTRUMENTATION 


GENERAL DETECTORS AND MONITORS 


REFER ALSO TO CITATION(S) 46825, 46826, 47540, 47647, 
47710, 47711, 47712, 47796, 49009 


48615 (ORNL/TM—6239) User manual for the Q-5485, 1.0- 
nsec fast preamplifier and Q-5487, 1.0-nsec fast amplifier. Rush, K. 
(Oak Ridge National Lab., Tenn. (USA)). Jun 1978. Contract W- 
7405-ENG-26. 19p. Dep. NTIS, PC A02/MF AO1. 

An amplifier system (Q-5485 and Q-5487) with a rise time of 
1.0 nsec was developed for service in nuclear event detectors that 
require a high timing resolution. Because of its lower cost, greater 
reliability, lower noise, and higher gain bandwidth, this system is 
expected to replace other amplifier systems commonly used in this 
service. Simplified circuitry, improved transistors, and hybrid micro- 
circuit fabrication yield small, high-performance amplifiers that are 
compatible with existing 50-0 transmission components. Solid metal 
packaging eliminates radiofrequency interference and ground-loop 
pickup; it also provides convenient handling and protection of the 
circuit. 


48616 ’He detector design for low-level transuranic waste assay. 


Hendricks, J.S.; Close, D.A. (Los Alamos Scientific Lab., NM). 
Trans. Am. Nucl. Soc.; 28: 137-138(Jun 1978). 
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From ANS annual meeting; San Diego, CA, USA (18 Jun 
" See CONF-780622—. 


1978) 


48617 Sensors for use in nuclear reactor cores. Brown, W.L.; 
Geronime, R.L. (to Rosemount Inc.). US Patent 4,087,693. 2 May 
1978. Filed date 17 Mar 1976. 10p. 

Sensors including radiation detectors and the like for use 
within the core of nuclear reactors and which are constructed in a 
manner to provide optimum reliability of the sensor during use are 
described. 


RADIATION DOSEMETERS 
REFER ALSO TO CITATION(S) 47532 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 
REFER ALSO TO CITATION(S) 48631, 48998 


48618 Solid-state photomultiplier tube for improved gamma 
counting techniques. Orphan, V. (Science Applications, Inc., La 
Jolla); Polichar, R.; Ginaven, R. Trans. Am. Nucl. Soc.; 28: 119- 
121(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48619 UNFBENJ: on-line, real-time neutron spectrum unfolding 
for Benjamin detectors. Miller, H. (Univ. of Missouri, Columbia); 
Peterman, K. Trans. Am. Nucl. Soc.; 28: 622-623(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48620 On-line calculation of experimental neutron spectra uncer- 
tainties. Peterman, K. (Commonwealth Edison Co., Chicago); 
Miller, W.H. Trans. Am. Nucl. Soc.; 28: 623-624(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48621 Detector perturbations to neutron and gamma-ray spectra 

measurements in liquid air. Gritzner, M.L.; Scott, W.H.; Albert, T.E. 

(Science Applications, Inc., La Jolla, CA). Trans. Am. Nucl. Soc.; 28: 

624-626(Jun 1978). 

1978) From ANS annual meeting; San Diego, CA, USA (18 Jun 
See CONF-780622—. 


HIGH ENERGY PHYSICS INSTRUMENTATION 
REFER ALSO TO CITATION(S) 48611 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 46336, 48422, 48630 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 46548, 46847, 46976, 47786, 
47787, 47788, 47789, 47790, 47833, 47834, 47835, 47836, 47837, 
47838, 47839, 47840, 47841, 48495, 48569, 48636, 48651, 48654, 
48657, 48757, 48796 


48622 (CONF-780555—1) Neutron diffraction tomography: a 

unique, 3D inspection technique for crystals using an intensifier TV 

system. Davidson, J.B.; Case, A.L. (Oak Ridge National Lab., Tenn. 

a 1978. Contract W-7405-ENG-26. 22p. Dep. NTIS, PC A02/ 
AOl. 

From Symposium on real-time radiologic imaging) Medical 
and industrial applications; Gaithersburg, MD, USA (8 May 1978). 

Portions of document are illegible. 

The application of phosphor-intensifier-TV techniques to neu- 
tron topography and tomography of crystals is described. The older, 
analogous x-ray topography using wavelengths approximately 1.5A 
is widely used for surface inspection. However, the crystal must 
actually be cut in order to see diffraction anomalies beneath the 
surface. Because 1.5-A thermal neutrons are highly penetrating, 
much larger and thicker specimens can be used. Also, since neutrons 
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have magnetic moments, they are diffracted by magnetic structures 
within crystals. In neutron volume topography, the entire crystal or 
a large part of it is irradiated, and the images obtained are superim- 
posed reflections from the total volume. In neutron tomography (or 
section topography), a collimated beam irradiates a slice (0.5 to 10 
mm) of the crystal. The diffracted image is a tomogram from this 
part only. A series of tomograms covering the crystal can be taken 
as the specimen is translated in steps across the narrow beam. Grains, 
voids, twinning, and other defects from regions down to 1 mm in 
size can be observed and isolated. Although at present poorer in 
resolution than the original neutron and film methods, the TV 
techniques are much faster and, in some cases, permit real-time 
viewing. Two camera systems are described: a counting camera 
having a 150 mm ®Li-ZnS screen for low-intensity reflections which 
are integrated in a digital memory, and a 300-mm system using 
analog image storage. Topographs and tomograms of several crys- 
tals ranging in size from 4 mm to 80 mm are shown. 


48623 (FDA—78-8053) Instrument for non-invasive mAs mea- 
surement, Walchle, R.L. (Bureau of Radiological Health, Rockville, 
Md. (USA). Div. of Electronic Products). Mar 1978. 22p. NTIS. 

The Bureau of Radiological Health has modified a commer- 
cialy available, large-aperture current probe system for the non- 
invasive measurement of both mAs and current. The resulting instru- 
ment is suitable for the measurement of x-ray tube current and x-ray 
tube current-time product (mAs) as required in the enforcement of 
the Federal performance standard for disgnostic x-ray equipment. 
The response of the instrument to typical x-ray tube current wave- 
forms was investigated. The results are compared to data taken with 
a commercially available, invasively connected instrument. 


48624 (LA—7276-MS) Infrared detectors for use at 10 ym. 
Eichen, E.; Jarmie, N. (Los Alamos Scientific Lab., N.Mex. (USA)). 
May 1978. Contract W-7405-ENG-36. 8p. Dep. NTIS, PC A02/MF 
AOl. 

Presented is a table of characteristics of infrared detectors for 
use at 10 zm. An attempt is made to list current commercially 
available and some developmental state-of-the-art units. Both fast 
and slow detectors are covered. Definitions of the characteristics are 
given and extensive footnotes are included for clarification. 


48625 (SAND—78-0199C) Computer controlled photography on 
an electron microprobe. Chambers, W.F. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 4p. (CONF- 
780616—1). Dep. NTIS, PC A02/MF AO1. 

From 13. conference of the Microbeam Analysis Society; 
Ann Arbor, MI, USA (19 Jun 1978). 

A Cameca MBX electron microprobe has been modified to 
permit computer control of its beam-scanning and camera circuits. 
Several advantages accrue as a result of such control. First, low 
magnification (100X) x-ray Elemental Distribution PhotoMicro- 
graphs (EDPMs) are possible by aligning the fast (X) scan direction 
of the beam with an insensitive axis of the x-ray spectrometer and 
synchronously scanning the spectrometer with the slow (Y) scan 
direction of the beam. Second, a series of EDPMs can be scheduled 
so that a complete set of EDPMs can be taken from each of several 
areas while the instrument is operating in an unattended mode. This 
makes possible greater instrument utilization through overnight and 
weekend operation. Third, by utilizing 70 mm roll film the film cost 
drops substantially. 


48626 Apparatus for heat capacity measurements of thin films. 
Varmazis, C.; Viswanathan, R. (Brookhaven National Lab., Upton, 
NY). pp 135-142 of Analytical calorimetry. Vol. 4. Porter, R.S.; 
Johnson, J.F. (eds.). New York; Plenum Publishing Corp. (1977). 

A system for heat capacity measurements of thin films is 
described. The system is simple and versatile. It is capable of 
measuring absolute heat capacity as small as approximately 0.5 erg/ 
K at 3°K. 


48627 (ORNL-tr—4524) Literature study on the examination of 
the useful limits and the reliability of high temperature strain gauges 
in strain control. Final report. Morsi, M. (Institut fuer die Wirtschaft- 
liche Loesung von Sicherheitsfragen (IWS), Luxembourg). Dec 
1976. Translation by S.D. Blalock Jr. of German report. ep Dep. 
NTIS, PC A06/MF AO1. 

A literature study on the examination of the limits of use and 
reliability of high temperature strain gauges (HT-SG) is achieved in 
the Commission of the European Community (EC). The present 
final report is concerned with: (1) possibilities of use of the high 
temperature strain gauge technique, (2) accessories available for the 
high temperature strain gauge technique, (3) the literature on the 
high temperature strain gauge technique, (4) the problems of the 
high temperature strain gauge technique, (5) methods for testing 
high temperature strain gauges, and (6) specimens and testing de- 
vices. 47 references. 





ENERGY RESEARCH ABSTRACTS 


(LA-tr—77-85) Sampling line with series gates: investiga- 
tion of a new method for analyzing single events with picosecond and 
millivolt resolution. Schwarte, R. Translated from Arch. Elektron. 
Uebertrag.; 28: No. 7-8, 281-287(1974). 19p. Dep. NTIS, MF AO01. 

Portions of document are illegible. 

As counterpart to the well known sampling line with parallel 
gates, which has been often studied for the recording of fast single 
events, we propose a new sampling line, constructed of series gates, 
that offers many distinct advantages. The principal operation, appli- 
cation and theoretical and experimental results will be described. 


WELL LOGGING INSTRUMENTATION 


REFER ALSO TO CITATION(S) 46601, 46814, 46815, 46816, 
46817, 46818, 46819, 46820, 46821 


48629 (LBL—7027, pp 81) Analysis and interpretation of oil, 
oe, and geothermal well tests. Brigham, W.E. (Stanford Univ., CA). 
ar 1977. 
From Invitational well-testing symposium; Berkeley, CA, 
USA (19 Oct 1977). 
In Invitational well-testing symposium proceedings. 


48630 Well logging with a short-lived radioactive source. Anders, 

O.U. (Dow Chemical Co., Midland, MI). Trans. Am. Nucl. Soc.; 28: 

102-103(Jun 1978). 

pe From ANS annual meeting; San Diego, CA, USA (18 Jun 
) 


" See CONF-780622—. 


48631 New facilities for calibrating gamma-ray spectrometric 
logging and surface exploration equipment. Killen, P.G.; Conaway, 
J.G. (Department of Energy, Mines and Resources, Ottawa). CIM 
Bull.; 71: No. 793, 84-87(May 1978). 

Proper calibration of portable gamma-ray spectrometers and 
spectrometric logging equipment is essential if they are to be used 
for accurate quantitative determinations of radioelement concentra- 
tions. In the case of both types of equipment, it is necessary to 
determine the system calibration constants (stripping factors and 
sensitivities). In the case of borehole logging equipment, it is further 
necessary to determine the system response characteristics if the data 
are to be computer processed to improve the accuracy and resolu- 
tion of the logs. Facilities are now available near Ottawa for the 
complete calibration of portable gamma-ray spectrometers and spec- 
trometric logging equipment, in addition to already existing facilities 
for calibrating airborne gamma-ray spectrometers. Limited addition- 
: — are also available or planned in several other areas of 

anada. 


EXPLOSIONS AND EXPLOSIVES 


REFER ALSO TO CITATION(S) 48954, 48972 


CHEMICAL 
REFER ALSO TO CITATION(S) 46441, 46467, 46487, 46488, 48485 


48632 (SAND—78-0213C) Pyrotechnic output of TiH/sub x/ 
KCIO, actuators from velocity measurements. Lieberman, M.L.; Has- 
kell, K.H. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. Con- 
oy EY-76-C-04-0789. 33p. (CONF-780706—11). Dep. NTIS, MF 
AOl. 

1978) From 6. pyrotechnics seminar; Estes Park, CO, USA (17 Jul 

Portions of document are illegible. 

The pyrotechnic output of TiH/sub x//KCIO, loaded actu- 
ators has been determined from analysis of piston velocity data 
obtained from VISAR measurements. The effects of fuel stoichio- 
metry, fuel/oxidizer ratio, and particle size are assessed. Computer- 
assisted curve fitting techniques have been employed to generate 
pressure-volume curves for the expanding gas and to perform 
Gurney analyses. The former imply that pyrotechnics containing 
TiHo.2 or TiHo.es are fast burning and are largely consumed prior to 
piston motion, in contrast to those containing TiH:.9. The latter yield 
values of the characteristic Gurney velocities and energy conversion 
efficiencies. Low efficiency values (5 to 10%) are obtained which 
are consistent with chemical and gasdynamic aspects of the combus- 
tion process. 
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48633 (SAND—78-0273) Header utilization in no-fire design. 
Donaldson, A.B. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. 
Contract EY-76-C-04-0789. 15p. (CONF-780706—4). Dep. NTIS, 
PC A02/MF AO1. 

978) From 6. pyrotechnics seminar; Estes Park, CO, USA (17 Jul 
1978). 

In this presentation, a heat conduction problem which de- 
scribes an actuator no-fire condition is analyzed. The effect of header 
heat sinking is specifically addressed. Additionally, the rise in the 
actuator body temperature during a no-fire test and the time lapse 
before header interaction during an all-fire test are briefly discussed. 
Finally, the analytic results are compared to experimental results of 
no-fire conditions as a function of bridgewire-header separation. 


48634 (SAND—78-0275C) Through-bulkhead-initiator develop- 
ment. Heckes, A.A. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
1978. Contract EY-76-C-04-0789. 22p. (CONF-780706—10). Dep. 
NTIS, MF AO1. 

From 6. pyrotechnics seminar; Estes Park, CO, USA (17 Jul 
1978). 

Portions of document are illegible. 

A reliable pyrotechnic to pyrotechnic Through-Bulkhead- 
Initiator (TBI) has been developed. Significant design problems 
which were solved in the development of the TBI were: (1) reliable 
—_— of the Pd/Al donor charge across a gap through the use of 

e intermetallic pyrotechnic Ti/B and an expulsion charge of TiH/ 
sub x//KC10O,; (2) control of the temperature of the donor charge by 
limiting the percentage of Al in a Pd/Al or Pd/AI Stainless Steel 
mixture to a range of 4 to 6.3 wt%; (3) control of slumping of the 
donor charge by the addition of up to 30 wt% SS particles to the 
Pd/AI reactive mixture. This provided reliable heat transfer because 
thermal contact was maintained; and (4) improvement of the tem- 
perature-time profile by changing the L/D ratio from 2.0 to 1.0, 
elimination of insulators and doubling the mass of the donor charge 
to about 6 g. Experimental and theoretical results are presented to 
illustrate the initiator development. 


48635 (SAND—78-0812C) Effect of fuel structure on spark sen- 
sitivity of 33/67 TiH/sub x/KCIO, blends. Healey, J.T.; Lieberman, 
M.L. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. Contract 
EY-76-C-04-0789. 16p. (CONF-780706—5). Dep. NTIS, MF A0Ol. 

978) From 6. pyrotechnics seminar; Estes Park, CO, USA (17 Jul 
1 f 

Portions of document are illegible. 

The development of safe pyrotechnic blends, possessing the 
characteristics of low electrostatic discharge sensitivity and ease of 
ignition by a hot wire, has prompted studies into the TiH/sub x// 
KCIO, pyrotechnic system. Previous work has shown that a marked 
change in the spark sensitivity of the 33/67 TiH/sub x//KCIO, 
pyrotechnic system occurs at a subhydride stoichiometry of approxi- 
mately TiHo.6o. The investigation was conducted to determine if any 
relationship exists between the microstructure of the TiH/sub x/ fuel 
particles and the spark sensitivity of the 33/67 blends. Nine subhy- 
dride compositions in the TiHo.33 to TiHi.32 range were investigated. 
The samples fell into three regions of the Ti-H phase diagram (three 
in each region). The hypoeutectoid samples displayed wide bands of 
a-Ti surrounding eutectoid regions. The samples in the vicinity of 
the eutectoid showed a characteristic fine lamellar structure, while 
the hypereutectoid — showed etching of isolated eutectoid 
areas with the bulk of the material being the dihydride phase with 
islands of the lamellar structure present. The results indicate that a 
relationship exists between the quantity and distribution of the a-Ti 
phase in the subhydride particles and spark sensitivity of the TiH/ 
sub x//KCIO, (33/67) pyrotechnic blends. In addition, the structure 
changes may also have provided an explanation of the phenomenon 
of dancing sparks observed by other investigators. 


48636 (UCRL—50025-77-3, pp 1-4) New dual raster oscilloscope 
improves hydrodiagnostic capabilities. Lawson, J.C. 3 Apr 1978. 
‘ wart Electronics Engineering Department quarterly report No. 

Electronics Engineering has developed the L-300 dual raster 
oscilloscope, which has substantially improved hydrodiagnostic ca- 
pabilities. It provides precise time-interval measurements for large 
numbers of pulses of unknown amplitude, shape, and duration result- 
ing from pin switch closures that measure material motion in hydro- 
dynamic experiments. On a recent experiment, a full complement of 
26 L-300’s was used for the first time to record more than 400 
signals. Results showed that no signals were lost, narrow trace 
widths and excellent linearity were attained, and there was no 
defocusing from the dry run to the shot. These kinds of results were 
not possible with earlier instruments. 


48637 (UCRL—50025-77-3, pp 5-8) New-concept safing, arming, 
—s system increases reliability and safety. Jaroska, M.F. 3 Apr 


In Electronics Engineering Department quarterly report No. 


3, 1977 





OCTOBER 31, 1978 


The Electronics Engineering and Mechanical Engineering 
departments have jointly developed a new-concept safing, arming, 
and in-line fuzing system for a US Air Force modular weapon. The 
in-line system uses at least three new Laboratory developments: a 
slapper detonator, a unique signal generator and receiver, and a 
shock mitigator. Other technologies used are a complementary 
metal-oxide semiconductor (CMOS) microprocessor and a novel 
fluidic generator. 


48638 (UCRL—80459) Effect of state variable gradients in reac- 
tion zone regions. Hayes, B.; McGuire, R.R. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Apr 1978. Contract W- 
7405-ENG-48. 14p. (CONF-780813—1). Dep. NTIS, PC A02/MF 
AOl. 

From Symposium on high pressures; Paris, France (22 Aug 
1978). 

The gradient direction of the Zeldovich, von Neuman, and 
Doering model for chemical energy release at a detonation front is 
reversed to accommodate reaction zone regions which display finite 
buildup to the Chapman-Jouguet state. A steady state reaction 
region for ideal explosive materials is obtained to which a polytropic 
gas equation of state region is attached completing the description of 
the detonation products flow field. The modified ZND model is 
hydrodynamically sound and consistent with experimental and com- 
putational evidence. 


48639 Osnovy prikladnoi geodinamiki vzryva. (Principles of the 
applied geodynamics of explosions). Vovk, A.A. Kiev; Naukova 
Dumka (1976). 274p. 

The basic theoretical aspects are presented on the dynamics 
of cohesive water-saturated and rocky soil as well as experimental 
results on studies of shock wave parameters in various media during 
the detonation of concentrated and extended exhaust and under- 
ground charges. Particular attention is given to the practical applica- 
tion of various geodynamic problems to the needs of mining oper- 
ations, hydro-reclamation, industrial and road construction. The 
book is designed for scientific and engineering-technical personnel at 
various design and production enterprises. It can also be used as an 
aid to graduate students and students in appropriate fields of special- 
ization at higher institutions of learning. 


NUCLEAR 


48640 (COO—2782-2) Investigation of the seismicity at regional 
and teleseismic distances following underground nuclear detonations. 
Final technical report. Willis, D.E.; Stubenrauch, A.; Willis, M.E. 
(Wisconsin Univ., Milwaukee (USA). Dept. of Geological Sciences). 
31 Dec 1977. Contract EY-76-S-02-2782. 127p. Dep. NTIS, PC A07/ 
MF AOl1. 

The main emphasis of the investigation was to determine the 
seismicity of the Nevada Test Site area during a time period which 
encompassed a lull in the testing program. The time period studied 
extends from April 1, 1973 to October 1, 1975. The aftershock 
sequence of nuclear shots fired on Pahute Mesa during late 1975 and 
early 1976 were also included. 


48641 (UCRL—52471) Finite difference solution of the diffusion 
equation on coupled Eulerian and Lagrangian grids. Hickman, R.B. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
May 1978. Contract W-7405-ENG-48. 139p. Dep. NTIS, PC A07/ 
MF AOl. 

Thesis. 

A diffusion equation modeling the flow of radiation was 
added to the hydrodynamic equations of two coupled Eulerian and 
Lagrangian finite-difference computer codes. This addition permits 
the extension of the range of problems to which these codes may be 
applied to include those in which temperatures on the order of a 
thousand electron volts are attained. The coupled codes are first- 
order-accurate shock hydrodynamics programs designed to calculate 
transient effects resulting from concentrations of high energy densi- 
ty. Such phenomena occur when a projectile impacts a target or 
when a high explosive is detonated. When the energy density is very 
high, as when a nuclear explosive is fired or a laser fusion pellet is 
imploded, radiation energy becomes a significant portion of the total 
energy and account must be taken of it. The diffusion approximation 
has proven to be a useful means of incorporating radiation physics in 
codes of this type. The three principal problems associated with the 
finite difference solution of the diffusion equation are the conserva- 
tion of energy, the spatial differencing on grids that are becoming 
distorted with the passage of time, and the coupling of calculations 
done on the separate regional grids that together constitute the 
geometry of the problem. The difference techniques described are 
applied to the calculation of the prompt effects of an explosive 
detonated at the earth’s surface. The explosive and the region of the 
earth more than 3 m from the explosive were zoned with Lagrangian 
coordinates. The air, the earth directly under the explosive, and a 
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distant sink region were zoned in Eulerian coordinates. The calcula- 
tion was carried out until most of the energy of the explosive was 
converted into kinetic energy and thermal energy in the air and 
earth. 


WEAPONRY 


48642 (P—6044) Soviet nuclear exports. Duffy, G. (RAND 
Corp., Santa Monica, Calif. (USA)). Dec 1977. 42p. TIC. 

The Soviet policy on nuclear materials export and its effect 
on nuclear weapon proliferation are examined. (TFD) 


48643 (TID—28061) Effects of nuclear weapons. Third =. 
Glasstone, S.; Dolan, P.J. (Department of Defense, Washin 
D.C. nag — of Energy, Washington, D.C. (U AY). 
1977. 660p. G 

Since ote last edition of "The Effects of Nuclear Weapons” in 
1962 much new information has become available concerning nucle- 
ar weapon effects. This has come in part from the series of atmos- 
pheric tests, including several at very high altitudes, conducted in 
the Pacific Ocean area in 1962. In addition, laboratory studies, 
theoretical calculations, and computer simulations have provided a 
better understanding of the various effects. A new chapter has been 
added on the electromagnetic pulse. The chapter titles are as fol- 
lows: general principles of nuclear explosions; descriptions of nucle- 
ar explosions; air blast phenomena in air and surface bursts; air blast 
loading; structural damage from air blast; shock effects of surface 
and subsurface bursts; thermal radiation and its effects; initial nuclear 
radiation; residual nuclear radiation and fallout; radio and radar 
effects; the electromagnetic pulse and its effects; and biological 
effects. (LTN) 


48644 (LA-tr—78-47) Optimization in the lineage of 
Achille...regarding Mururoa, (CEA, 75 - Paris (France). Direction 
des Applications Militaires). 1978. Translated from pp 4 of French 
report No. 62, Jan 1978. 6p. Dep. NTIS, PC A02/ME AO 

The emplacement and detonation of the Preach. Achille nu- 
clear explosion at the Fangataufa firing range on the atoll of Mar- 
uroa are briefly described. (TFD) 


EXPLOSION DETECTION 


48645 (LA-UR—78-1507) Processing of seismic signals for pat- 
tern recognition. Brolley, J.E. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1978. Contract W-7405-ENG-36. 19p. Dep. NTIS, PC A02/ 
MF AOl1. 

From NATO advanced study institute on pattern recognition 
and signal processing; Paris, France (25 Jun 1978). 

The study describes the preparation of seismic signals in order 
to identify the best technique for input to a pattern recognition 
scheme. The signal is first filtered with zero phase shift high and low 
pass Butterworth filters. It is then subjected to adaptive filtering and 
finally moving average filtering. Spectral decomposition in terms of 
circular functions is done via conventional Fourier and log P maxi- 
mum entropy analysis. Spectral decomposition in terms of sequency 
functions, Walsh, and Chebyshev, is also performed. The Walsh 
decomposition is done with the conventional fast operator. The 
Chebyshev decomposition is done with an optimization procedure. 
Results, based on these various operations, are presented for an 
underground nuclear explosion and several earthquakes. 


48646 (SAND—77-1849) Lightning by a ground- 
based nuclear burst detection system. Thornbrough, A.D. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Apr 1978. Contract EY-76-C- 
04-0789. 88p. Dep. NTIS, PC A05/MF AO1. 

Sandia Laboratories is developing for the U.S. Army a 
Ground-Based Nuclear Burst Detection System to provide pertinent 
information for its field commanders and higher authorities. The 
equipment must operate in all kinds of weather and produce very 
low false alarms under all types of conditions. With these require- 
ments, a study of the effects during thunderstorms, which includes 
thousands of lightning flashes, was conducted. The results of these 
studies were that, with suitable discrimination, the system had no 
false alarms during a period of high thunderstorm activity in the 
Albuquerque area for the time from September 13 to October 3, 
1977. Data and plots are included of those false alarms that were 
recorded before the final discriminants were implemented to provide 
an inventory of waveshapes for additional analysis. 
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ATMOSPHERIC 


BASIC STUDIES 


REFER ALSO TO CITATION(S) 46376, 48078, 48079, 48080, 
48082, 48085, 48087, 48149, 48655, 48691, 48713 


48647 (BNL—24187) Finite element numerical study of atmos- 
turbulent motion and diffusion in planetary boundary layer. 
Lee, H.N. (Utah Univ., Salt Lake City (USA); Brookhaven National 
Lab., Upton, N.Y. (USA)). 1978. Contract EY-76-C-02-0016. 11p. 
(CONF-780712—1). Dep. NTIS, PC A02/MF AO1. 

From Conference on numerical methods in laminar and tur- 
bulent flow; Swansea, UK (18 Jul 1978). 

A finite element model of turbulent motion and diffusiom in 
the atmospheric planetary boundary layer is presented. In prelimi- 
—_ results the behavior of the planetary boundary layer agrees well 
with the available data. The proposed simple model is more eco- 
nomical and efficient than the complicated existing finite difference 
models developed by Deardorff and Shir. Due to the advantages of 
accurate representation of complex terrain with the finite element 
method, the model can be extended to treat horizontally inhomogen- 
eous geometry. The dynamic formulation for the eddy coefficient is 
particularly attractive and can provide a viable alternative approach 
to study complicated atmospheric turbulent diffusion. 


48648 (UCID—17798) Oahu surface wind network: summary of 
data, August 1976 through July 1977. Shinn, J.H.; Walton, J.J.; Hill, 
K.L.; Clegg, B.R.; Sherman, C.A. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Apr 1978. Contract W-7405- 
ENG-48. 260p. Dep. NTIS, PC A12/MF A0O1. 

A twenty station network of surface wind observations on 
Oahu, Hawaii, provides an extensive data base for characterization 
of mesoscale phenomena. These data are available in hourly averages 
of wind speed and direction beginning in August 1976, and are 
summarized here by means of an audit and statistics. The audit 
shows the amount of data available from each station, and the 
statistics F ngpnscae are the average day (diurnal trend) and deviation, 
the monthly trends of daily means, the wind speed frequency curve, 
the Weibull distribution fit, and tabulated daily means. (Detailed 
hourly data are available in listings.) The network was a joint effort 
by the Lawrence Livermore Laboratory, the University of Hawaii at 
Manoa, and eight independent agencies who voluntarily provided 
data. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 46285, 46371, 46378, 46379, 
46386, 47388, 48081, 48453, 48602, 48673, 48677, 48680, 48692, 
48693, 48694, 48699, 48730, 48865, 48866, 48868, 48908 


48649 (AED-Conf—1977-353-001) Sampling from gas—solid 
flows. Loeffler, F. (Corporate Unverified). 1977. 15p. (In German). 
ee Dep. NTIS (US Sales Only), PC A02/MF 


From Sampling from gas-solid flows; Karlsruhe, F.R. Ger- 
many (10 Oct 1977). 

Portions of document are illegible. 

If the particles are dispersed in a gas, e.g., air, partial amounts 
of gas are often taken as samples for the determination of concentra- 
tion and/or particle size distributions. In the following, the case of 
partial flow sampling from a flow channel is discussed. This is the 
case, e.g., in yses of epee flows from processing equipment, 
in the determination of the separating properties of gas separators, 
and in the determination of dust emissions in waste gas stacks. 


48650 (ANL—78-XX-93) Prevention of significant deterioration: 
implications for energy research and development. Garvey, D.B.; 
Streets, D.G.; Kung, S.L.; Leppert, G. (Argonne National Lab., Il. 
(USA)). 10 Feb 1978. Contract W-31-109-ENG-38. 122p. Dep. 
NTIS, PC A06/MF AO1. 

The Clean Air Act Amendments of 1977 contain provisions 
designed to prevent the significcant deterioration of air quality in 
areas of the nation where the ambient air is cleaner than the 
minimum levels required to meet National Ambient Air Quality 
Standards (NAAQS). The legislation will affect the economic com- 
petitiveness of alternative fuel cycles for the generation of power 
and will have implications for the future siting of all new major 
sources of emissions. This paper examines the potential effects of 
Prevention of Significant Deterioration (PSD) legislation on energy 
technologies and industrial facilities and, in particular, the possible 
effects on energy research and development programs of the Depart- 
ment of Energy (DOE). 
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48651 (BNL—24192) New airborne aerosol sampling system. 
Marlow, W.H.; Garber, R.W. (Brookhaven National Lab., Upton, 
N.Y. (USA)). 1978. Contract EY-76-C-02-0016. llp. (CONF- 
780636—1). Dep. NTIS, MF AO1. 

From 71. Air Pollution Control Association meeting; Hous- 
ton, TX, USA (25 Jun 1978). 

The aerosol instrumentation and measurement methodology 
presented in this paper will be of interest both to those concerned 
with transport and transformation of particulate air pollution and to 
workers in the field of aerosol instrumentation. An airborne size- 
discriminatory sampling system wih size distribution measurement 
for use aboard an aircraft is described. The filter sampling system 
operates at a total volumetric flow of approximately 200 lpm and 
consists of a sequential train of a virtual impactor, a slit-to-cylinder 
impactor, and a diffusion processor. Size distributions are determined 
in as little as 10 seconds by a modified GE CNC with a diffusion 
battery consisting of parallel packs of fine mesh wire screen. By 
careful calibration for particle removal, the diffusion battery method 
has been extended beyond its customary 0.1 zm limit. 


48652 (BNL—50794) Environmental control technology for at- 
mospheric carbon dioxide. Quarterly progress report No. 1, June 20, 
1977. 30, 1977. Steinberg, M.; Albanese, A.S.; Dang, 
V.D. (Brookhaven National Lab., Upton, N.Y. (USA)). Oct 1977. 
Contract EY-76-C-02-0016. 18p. Dep. NTIS, PC A02/MF AOl. 

The primary objective of the subject program is to assess the 
potential = for controlling atmospheric CO. Accordingly, 
CO, control scenarios based on conventional technology and applied 
to the larger industrial emitters will be prepared. The studies will 
include preliminary cost estimates of selected processes, to identify 
fruitful areas for environmental control technology (ECT) program- 
matic development as related to CO: release control. BNL’s prior 
experience in this area includes the development and evaluation of a 
number of processes for removing CO: from the atmosphere for the 
purpose of producing synthetic carbonaceous fuels including metha- 
nol, gasoline, and methane. Background information from other 
DOE programs will be used to determine the limitations for the 
control studies. This progress report presents background informa- 
tion on: (1) the concentration levels of CO: in the — during 
the last one hundred years; (2) the ible effects of rising CO: 
levels; (3) the impact of fossil fuel use in the United States on overall 
worldwide CO: emissions; (4) the impact of increased coal utilization 
on CO: emissions; and (5) process considerations for controlling 
CO. 


48653 (CONF-740638—(Absts.)) Recent advances in the assess- 
ment of the health effects of environmental pollution. (Commission of 
the European Communities, Luxembourg; Environmental Protection 
Agency, Washington, D.C. (USA); World Health Organization, 
Geneva (Switzerland)). 1974. . (In several languages). Dep. 
NTIS (US Sales Only), PC A15/MF AO1. 

From International symposium of recent advances in the 
assessment of the health effects of environmental pollution; Paris, 
France (24 Jun 1974). 

Portions of document are illegible. 

Abstracts of 218 papers presented at this 1974 meeting are 
included. Methods for the assessment of health effects of environ- 
mental pollution were discussed, with emphasis on air and water 
= Suggestions were made for the identification of new 

ealth hazards and for monitoring the health of population groups. 


48654 (CONF-780561—2) Development of a passive dosimeter 
for airborne aniline Campbell, J.E.; Konzen, R.B. (Oak Ridge 
National Lab., Tenn. (USA)). May 1978. Contract W-7405-ENG-26. 
23p. Dep. NTIS, PC A02/MF AOl. 

From American industrial hygiene conference; Los Angeles, 
CA, USA (8 May 1978). 

A passive diffusion dosimeter has been suggested as an eco- 
nomical and accurate means of sampling airborne concentrations of 
gases and vapors in the working environment. The passive diffusion 
system is dependent upon a principle differing from that usually 
— in gas collection devices which depend upon pumps and 

irflow controls to provide fixed flowrates or air volumes. The 
dosimeter utilizes molecular diffusion through a tube of known 
geometry to obtain a quantitative determination of airborne concen- 
trations of the contaminant of interest. A passive sampling dosimeter 
was designed to measure concentrations of aniline vapor in air. 
Diffusion tubes of 1.5, 3.0 and 4.5 cm lengths were tested under 
controlled conditions of relative humidity, air temperature and vapor 
concentrations. A dynamic chemical calibration system was used to 
generate known concentrations and gas scrubbers with ethanol were 
employed as a standard method for comparison with the results of 
the dosimeters. The results indicate that the use of a passive diffusion 
dosimeter for determining time-weighted average concentrations of 
aniline is feasible. 


48655 (COO—2455-20) Effect of upper inversion layer on diffu- 
sion of pollutants in mountain—valley terrain. Kao, S.K.; Steffen, 





OCTOBER 31, 1978 


D.E. (Utah Univ., Salt Lake City (USA). Dept. of Meteorology). 
1978. Contract EY-76-S-02-2455. 196p. Dep. NTIS, PC A09/MF 
AOl. 


Analyses of radiosonde data taken at three cities in the 
western United States indicate that an upper inversion layer located 
between 1000 and 1500 meters frequently occurs above a surface or 
elevated inversion layer. Because surface concentrations resulting 
from an elevated point source depend upon the height to which the 
plume ascends after exiting the stack, plume rise models were 
applied to determine the effective stack height. It is shown that a 
plume emitted from today’s common industrial stacks will be 
trapped by the first inversion, whereas plumes emitted from the new 
tall stacks would have sufficient momentum and buoyancy force to 
penetrate the more elevated inversion layer. It is shown that diurnal 
variations in the height of the surface and upper inversion layers, and 
the distribution of wind speed, direction, and temperature in the area 
between the surface and the upper inversion layers, are valuable 
parameters for the prediction of pollution concentration. 


48656 (IS—4365) Environmental monitoring at Ames Labora- 
tory: calendar year 1977. Voss, M.D. (Ames Lab., Iowa (USA)). Apr 
1978. Contract W-7405-ENG-82. 60p. Dep. NTIS, PC A04/MF 
AOl. 

This is an annual report summarizing the effluent and envi- 
ronmental monitoring program at the Ames Laboratory of the 
Department of Energy. An inventory of the radioactive materials 
and certain chemicals released to the environment is included. A 
summary of the radioactivity found in the environment is presented. 
An estimate of the radiation dose to the public resulting from the 
operations of the Ames Laboratory is stated. 


48657 (LBL—6128) Millimeter-wave spectrometer for pollution 
research. Kolbe, W.F.; Leskovar, B. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). 15 Feb 1977. Contract W-7405- 
ENG-48. 34p. Dep. NTIS, PC A03/MF AO1. 

A microwave spectrometer for the detection of gaseous pol- 
lutants is described. The spectrometer operates at frequencies in the 
vicinity of 70 GHz and employs a Fabry-Perot interferometer as a 
sample cell. The interferometer is voltage tuned by means of a 
piezoelectric transducer which enables it to track the microwave 
source frequency. The operation and performance of the instrument 
is discussed and illustrated by measurements of diluted samples of 
sulfur dioxide. The noise contributions which limit the sensitivity are 
described and suggestions for future improvements are noted. 


48658 (ORNL—5365) Environmental Sciences Division annual 
progress report for period ending September 30, 1977. ESD Publica- 
tion No. 1145. Auerbach, S.I.; Reichle, D.E.; Struxness, E.G. (Oak 
Ridge National Lab., Tenn. (USA)). Mar 1978. Contract W-7405- 
ENG-26. 251p. Dep. NTIS, PC A12/MF AOI. 

Separate abstracts were prepared for the ten sections of this 
report. Appendices giving publications, professional activities, and 
organization charts are also included. (HLW) 


48659 (ORNL—5365, pp 41-57) Synthetic Fuels Program. 
Gehrs, C.W. Mar 1978. 

In Environmental Sciences Division annual progress report 
for period ending September 30, 1977. 

Progress is reported on aquatic transport studies with regard 
to photolysis of polycyclic compounds in water; volatilization of 
PAH from water; bioaccumulation of anthracene by fathead min- 
nows; bioaccumulation of polycyclic aromatic hydrocarbons by 
aquatic invertebrates; bioaccumulation of arylamines by zooplank- 
ton; availability of sediment-bound trace metals to bluegill; microbial 
transformation: transport and transformation of anthracene in natural 
waters; and microcosm studies. Progress is also reported on acute 
and chronic aquatic effects; acute and chronic terrestrial effects; 
leaching and chemical and physical characterization of solid wastes; 
toxicology of solid wastes; and field site task studies with regard to 
aquatic transport behavior of trace contaminants in wastewater 
discharges and airborne contaminants at coking plant field site. 


(HLW) 


48660 (ORNL—5365, pp 75-95) Regional Studies Program. Par- 
zyck, D.C. Mar 1978. 

In Environmental Sciences Division annual progress report 
for period ending September 30, 1977. 

Progress is reported on methodology studies with regard to 
hydrologic analysis; atmospheric transport; forest growth models; 
distribution of sensitive species; agricultural analysis; and environ- 
mental objectives in energy facility siting. National coal utilization 
assessment studies are reported with regard to technology character- 
ization; air quality impacts; water resources; regional characteriza- 
tion; forest impacts; coal extraction impacts on sensitive animal 
species; and health impacts. The following special projects were 
carried out: water resource aspects of inexhaustible technology 
deployment; ecological constraints on the rapidly expanded use of 
coal; and U.S. coal and the global carbon problem. (HLW) 
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48661 (ORNL/TM—5859) RETADD: a Regional Trajectory 
And Diffusion-Deposition model. Begovich, C.L.; Murphy, B.D.; 
Nappo, C.J. Jr. (Oak Ridge National Lab., Tenn. (USA)). Jun 1978. 
Contract W-7405-ENG-26. 112p. Dep. NTIS, PC A06/MF AO1. 

Environmental Sciences Division Publication No. 1126. 

The Regional Trajectory and Diffusion-Deposition Model 
(RETADD) is based upon a version of the National Oceanic and 
Atmospheric Administration Air Resources Laboratory's Regional- 
Continental Scale Transport, Diffusion, and Deposition Model. The 
FORTRAN IV computer model uses a trajectory analysis technique 
for estimating the transport and long-range diffusion of material 
emitted from a point source. The wind trajectory portion of the code 
uses observed upper air winds to compute the transport of the 
material. Ground level concentrations and depositions are computed 
by using the Gaussian plume equation for wind trajectories projected 
forward in time. Options are included to specify an upper bound for 
the mixed layer and a chemical decomposition rate for the effluent. 
The limitations to the technique are discussed, the equations and 
model are described, and listings of the program, input, and output 
are included. 


48662 (RM—77-5) Air pollution dispersion models as used in 
Poland in regional development planning. Pruchnicki, J. (International 
Inst. for Applied Systems Analysis, Laxenburg (Austria)). Feb 1977. 
21p. Dep. NTIS (US Sales Only), PC A02/MF AO1. 

This paper discusses air pollution models used in regional 
development planning in Poland. After outlining the institutional 
structure and legislature dealing with air pollution control, the paper 
describes the air quality standards currently in effect. Dispersion 
models used in predicting air pollution concentrations are then 
detailed. Finally the application of air pollution modelling to urban 
design is discussed. 


48663 (UCRL—52479) MATHEW: a mass-consistent wind field 
model. Sherman, C.S. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). May 1978. Contract W-7405-ENG-48. 99p. 
Dep. NTIS, PC A05/MF AO1. 

Thesis. 

MATHEW, a regional three-dimensional time-independent 
wind field model, utilizes a variational analysis technique to deter- 
mine a three-component non-divergent velocity field which can be 
used to provide the advection velocities in atmospheric pollutant 
transport and diffusion models. The regions of interest have horizon- 
tal distances of 10 to 200 km and extend less than 2 km above 
topography. 


48664 (UCRL—80883) Critical survey of measurements of foliar 
deposition of airborne sulfates and nitrates. Shinn, J.H. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 17 Mar 1978. 
Contract W-7405-ENG-48. 17p. (CONF-780636—2). Dep. NTIS, 
PC A02/MF AO1. 

From 71. Air Pollution Control Association meeting; Hous- 
ton, TX, USA (25 Jun 1978). 

This paper reviews the available data on processes affecting 
foliar deposition and retention of particles from the point of view of 
determining the effects of sulfates and nitrates on plants. The particle 
characteristics of size, shape, frequency distribution, and chemical 
speciation from typical air monitoring data are discussed in terms of 
dry deposition velocity and foliar collection and retention; first 
principles as well as empirical results are examined as methods of 
calculating dry deposition. Wet deposition of sulfates is examined in 
terms of foliar collection, foliar retention, scavenging, and the de- 
pendency upon precipitation characteristics. It is shown that the 
particle collection efficiency and the interception coefficient can 
vary over an order of magnitude due to either the effects of plant 
type or the misrepresentation of the roughness, Zo, of the vegetation 
canopy. Particle diameter has little effect on collection efficiency in 
the submicron-size range but great effect at larger diameters. In wet 
deposition, the scavenging efficiency is very low for particles less 
than 4 mu m in diameter, and the scavenging coefficient is so highly 
dependent upon rainfall rate that it is practically case-specific. More 
experimental data and improvements are needed before the sulfate 
and nitrate effects can be accurately assessed. 


48665 Risk assessment and EPA's air program for stationary 
sources. Padgett, J. (Environmental Protection Agency, Research 
Triangle Park, NC). Trans. Am. Nucl. Soc.; 28: 518-519(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


48666 Retrospective trend analysis of the content of U.K. air 
particulate material 1957—1974. Salmon, L.; Atkins, D.H.F.; Fisher, 
E.M.R.; Healy, C.; Law, D.V. (Atomic Energy Research Establish- 
im Harwell, Eng.). Sci. Total Environ.; 9: No. 2, 161-200(Mar 
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Particulate air samples have been collected on a daily basis in 
a high volume air sampler at Chilton (Oxfordshire U.K.) a semi-rural 
site in southern England from 1957 to 1974. Although the samples 
collected on esparto grass filters were intended to measure debris 
from nuclear weapons, they have proved susceptible to analysis for a 
variety of inorganic elements and ions. The concentration of twenty- 
seven elements and ions have been determined by instrumental 
neutron activation analysis and other methods. Measurements were 
performed on three-monthly groups of samples over seventeen 
years. Comparison with another series of current measurements over 
the latter part of the period indicate that the results are probably 
valid and thus, may represent the longest period for which continu- 
ous data of this nature are available. The detailed results are present- 
ed here. 


48667 Trace metal particulate emission test results from a 
number of industrial and municipal point sources. Jacko, R.B.; Neuen- 
dorf, D.W. (Purdue Univ., Lafayette, IN). J. Air Pollut. Control 
Assoc.; 27: No. 10, 989-994(Oct 1977). 

As part of a Purdue University study of the environmental 
flow of cadmium and other trace metals, source emission sampling 
for particulates has been conducted at a number of industrial and 
municipal plants. The emission samples from each plant were ana- 
lyzed for Cd, Pb, Zn, Cu, and in some cases Fe and Ni by atomic 
absorption spectroscopy. Atmospheric mass emission rates and emis- 
sion factors are reported for total particulates and for each metal. 

ium emission factors were found to be substantially different 
from those estimated by Davis in an earlier report. Aerodynamic 
particle size distributions were measured at each source using an 
Andersen impactor. A comparison of the total particulate size distri- 
butions with the trace metal size distributions revealed that the 
metals are not evenly distributed among the particle sizes. In every 
case the trace metals were found predominantly in the respirable 
particulate fraction even when the bulk of the emissions were non- 
respirable. 


48668 Aerosol growth studies. III. Ammonium bisulfate aerosols 
in a moist atmosphere. Tang, I.N.; Munkelwitz, H.R. (Brookhaven 
National Lab., Upton, NY). J. Aerosol Sci.; 8: 321-330(1977). 

The phase transformation and subsequent growth of an 
NH,HSO, aerosol by water vapor condensation were investigated in 
a continuous-flow apparatus at 25°C as a function of relative humid- 
ity. Monodisperse salt aerosols having a log-normal size distribution 
with a geometric standard deviation of 1.07—1.13 were prepared 
and exposed to various relative humidities. Concurrently in separate 
experiments, measurements were made of the water vapor pressure 
Over aqueous NH,HSO, solutions in the temperature range of 5— 
25°C for salt concentrations varying from saturation to 11.53% by 
weight. The data, also reported here, were used in the theoretical 
growth calculations. Good agreement was obtained between the 
experimentally measured and the theoretically predicted growth. No 
size-distribution broadening due to condensational growth was ob- 
served. From the growth measurements and vapor pressure data, a 
relative humidity of 39.0 -+ 0.5% was established as the deliquens- 
cence point for NH,4HSO, aerosols in the optical size range. 


48669 Microwave absorption coefficients of atmospheric pollut- 
ants and constituents. Kolbe, W.F.; Buscher, H.; Leskovar, B. (Law- 
rence Berkeley Lab., CA). J. Quant. Spectrosc. Radiat. Transfer; 18: 
47-64(1977). 

Calculations of the transition frequencies and absorption coef- 
ficients of microwave rotational transitions are given for a number of 
atmospheric pollutants and constituents. New measurements of the 
absorption coefficients are made in the vicinity of 70 GHz. The 
apparatus used in these measurements is briefly described. The 

culated absorption coefficients are compared with these measure- 
ments and with existing measurements at other frequencies where 
available. Transitions with frequencies up to about 200 GHz are 
considered for the molecules and radicals SO2, O3, HxO, NOz, H2S, 
H2CO, NHs, CO, OCS, N20, NO, OH, O2, SO. Also discussed are 
criteria for the selection of appropriate transitions for the develop- 
ment of high sensitivity monitors to be used in air pollution and 
combustion research. 


48670 Effect of human activities on the Earth's atmosphe 
future trends. Junge, C. Universitas; 32: No. 2, 165-173(1977). 
Measurements showing the global increase in atmospheric 
carbon dioxide concentration are discussed in terms of estimates of 
the future increase in coal and oil consumption. The problems of 
predicting the scale of any warming of the earth's surface due to 
increasing atmospheric carbon dioxide are analysed. It is concluded 
that direct thermal energy input is of secondary importance, ac- 
counting for less than one tenth of that due to carbon dioxide. The 
problem of the increasing atmospheric concentrations of chlorofluor- 
omethanes due to their continued use as cooling liquids and spray 
can propellants is outlined: stratospheric ozone depletion and its 
implications for the incidence of skin cancer. Other man-made trace 
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gases are not considered hazardous. Basic research on natural cli- 
mate is recommended. 


48671 Preliminary investigation of the organic chemical emis- 
sions from green sand pyrolysis. Gwin, C.H.; Scott, W.D.; James, 
R.H. Am. Ind. Hyg. Assoc. J.; 37: No. 10, 685-689(Dec 1976). 

Condensable effluents from the thermal decomposition of a 
typical green sand foundry mold were investigated for the presence 
of emissions that could present health hazards in a foundry atmo- 
sphere. The benzene-soluble fraction extracted from the condensate 
was analyzed by gas chromatography/mass spectrometry. Over 200 
compounds were observed on the chromatograms and 
benzo(a)pyrene, benzo(e)pyrene and perylene were identified. The 
concentrations of these materials were not determined, but their 
presence in foundry atmospheres presents an area of potential con- 
cern for health welfare. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 46381, 46926, 46965, 48656, 
48658, 48693, 48826 


48672 (EML—336) Summary report of the Department of 

Energy, Division of Operational and Environmental Safety: Quality 

Assurance Programs 1 through 4. Welford, G.A.; Fisenne, I.M.; 

Sanderson, C. (Department of Energy, New York (USA). Environ- 

a Measurements Lab.). 3 Jan 1978. 30p. Dep. NTIS, PC A03/ 
F AOl. 

Analytical Laboratories which provide environmental moni- 
toring data for assessment of radioactive contamination, under the 
Department of Energy (DOE) Contract, were requested to partici- 
pate in a Quality Assurance Program. The Environmental Measure- 
ments Laboratory (EML) was asked to prepare intercomparison 
samples for radionuclide analysis of soil, water, air filters, tissue ash, 
and vegetation ash for distribution to the Analytical Laboratories. 
Samples were collected in the environment of DOE facilities, since 
only water and air samples could be conveniently spiked. A set of 6 
to 8 samples is distributed quarterly to about 28 laboratories. EML 
performed multiple analyses on the samples, however, the results are 
considered intercomparisons not standards. This report summarizes 
the program and evaluates the data for Quality Assurance Programs 
(QAP) from 1 through 4. 


48673 (MHSMP—76-8) Environmental monitoring report for 
Pantex Plant covering 1975. Alexander, R.E. (Mason and Hanger- 
Silas Mason Co., Inc., Amarillo, Tex. (USA)). 5 Mar 1976. Contract 
EY-76-C-04-0487. 57p. Dep. NTIS, PC A04/MF AO1. 

During 1975 Pantex Plant conducted a monitoring program 
to determine the concentration of specific radioactive and non- 
radioactive species in the local environment. Although the plant 
activities involve the handling of significant quantities of uranium, 
plutonium and tritium, only small releases of uranium (depleted in 
the isotope *°°U) and tritium occurred which could have affected 
the local environment. Monitoring data indicate that concentrations 
of these nuclides in the environment are below established criteria 
for air and water and therefore should not present a health hazard 
either to employees or to the public. 


48674 (ORNL—S5257) Environmental Sciences Division annual 
progress report for period ending September 30, 1976. ESD Publica- 
tion No. 1102. Auerbach, S.1.; Reichle, D.E.; Struxness, E.G. (Oak 
Ridge National Lab., Tenn. (USA)). Nov 1977. Contract W-7405- 
ENG-26. 31lp. Dep. NTIS, PC A14/MF AO1. 

Separate abstracts were prepared for the eleven sections of 
the report. (HLW) 


48675 (ORNL—S257, pp 1-20) Analysis and assessments. Kaye, 
S.V. Nov 1977. 

In Environmental Sciences Division annual progress report 
for period ending September 30, 1976. 

Progress is reported in the areas of development and evalua- 
tion of methods and project applications. Some research projects are 
as follows: data base for dosimetry of radionuclides in the environ- 
ment; reduction in population doses from atmospheric releases of 
radionuclides; computer code for calculating concentrations of pol- 
lutants emitted from dispersed sources; dose to man as a result of 
tritium releases from nuclear facilities; environmental assessment of 
advanced LMFBR fuels; radiological assessment of burial of high- 
level solid wastes; nuclear fuel cycle ALARA studies; radiological 
assessments for environmental impact statements; survey of ecologi- 
cal aspects of risks associated with nuclear power; and consumer 
products containing radionuclides. (HLW) 


48676 (ORNL—S5257, pp 131-147) Transuranium elements in 
aquatic and terrestrial environments. Dahlman, R.C. Nov 1977. 
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In Environmental Sciences Division annual progress report 
for period ending September 30, 1976. 

Studies on plutonium cycling in a 30-yr-old contaminated 
floodplain included Pu inventory in soil and biotic components of 
the floodplain ecosystem; Pu in animals; Pu and Cs dynamics in 
earthworms; Pu in the atmosphere; and concentration ratios in 
vegetables. Studies on environmental behavior of U, Th, and Pu 
included transfer from soil to plants and animals and extraction of U, 
Th, and Pu from soil. Environmental chemistry studies included 
radiochemical determination of oxidation states in aqueous solutions; 
adsorption of Pu IV and VI on clay minerals; chemical state of Pu in 
White Oak Lake water; and gel filtration chromatography of Pu in 
interstitial water. Studies on Pu and other radionuclides in a con- 
taminated waste pond included analysis of sediment, aquatic ecol- 
ogy, and Pu concentrations in water and biota. Other studies were 
conducted on relative uptake of 757Pu(IV) and Pu(VI) oxidation 
states from water by bush beans and Pu association in soils. (HLW) 


48677 (SLAC—208) Annual environmental monitoring report, 
January—December 1977. (Stanford Linear Accelerator Center, 
Calif. (USA)). May 1978. Contract EY-76-C-03-0515. 32p. Dep. 
NTIS, PC A03/MF AO1. 

Environmental monitoring results continue to demonstrate 
that, except for penetrating radiation, environmental radiological 
impact due to SLAC operation is not distinguishable from natural 
environmantal sources. During 1977, the maximum neutron dose 
near the site boundary was 8.2 mrem. This represents about 8.2% of 
the annual dose from natural sources at this elevation, and 1.6% of 
the technical standard of 500 mrem per person annually. 


48678 (UCRL—13828) Infinite cloud model of electrification by 
the precipitation mechanism in a possible rainout situation. Interim 
report, 14 January 1976—30 July 1977. Spangler, J.D. (Kansas State 
Univ., Manhattan (USA)). 1977. Contract W-7405-ENG-48. 92p. 
Dep. NTIS, PC A05/MF AO1. 

This report examines the extent to which the ionization 
associated with a radioactive aerosol will limit electric field growth 
in a thundercloud. Favored mechanisms for thundercloud electrifica- 
tion, called precipitation mechanisms, involve charge separation in 
collisions between falling hydrometeors and cloud droplets followed 
by separation of the resulting charged objects as the hydrometeors 
fall through the cloud and the droplets move with the updraft. We 
have extended a simple, infinite-cloud, precipitation-mechanism 
model to include effects due to the presence of radioactive aerosol 
particles. These effects involve ion generation, convection currents 
due to motions of ions and charged aerosol particles, and collection 
of ions and aerosol particles by hydrometeors and cloud droplets. 


48679 (UCRL—80622) Quality assurance in environmental mon- 
itoring at the Lawrence Livermore Laboratory. Lindeken, C.L.; 
White, J.H.; Silver, W.J. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 22 May 1978. Contract W-7405-ENG-48. 
20p. (CONF-780657—-1). Dep. NTIS, PC A02/MF AO1. 

From 23. meeting of the Health Physics Society; Minneapolis, 
MN, USA (18 Jun 1978). 

The quality assurance program for environmental monitoring 
that has been developed at the Lawrence Livermore Laboratory 
(LLL) consists of procedure documentation, replicate field-sample 
analysis, and participation in intercomparison measurements. Sam- 
pling, analytical, data processing, and record keeping procedures are 
described. A replicate-sample collection schedule has been estab- 
lished for all media sampled at LLL. At present, blind-spiked sam- 
ples are not utilized. Flow rates of air samplers are verified at 
monthly intervals using a portable, field calibration unit. Intercom- 
parison measurements are made on samples supplied by the Quality 
Assurance Branch of the Environmental Protection Agency-Envi- 
ronmental Monitoring and Support Laboratory and the Department 
of Energy-Environmental Measurements Laboratory. Replicate sam- 
pling currently accounts for approximately 8% of both the total 
samples collected and the analyses performed. Including standard, 
in-house, quality-control checks, and the intercomparison measure- 
ments, it is estimated that during 1978 quality assurance will repre- 
sent about 15% of the total environmental-monitoring effort at LLL. 


48680 (Y/UB—9) Environmental monitoring report, United 
States Department of Energy, Paducah Gaseous Diffusion Plant, 
calendar year 1977, (Union Carbide Corp., Oak Ridge, Tenn. (USA). 
Nuclear Div.). 1 Jun 1978. Contract W-7405-ENG-26. 28p. Dep. 
NTIS, PC A03/MF AO1. 

Air, water, soil, and grass in the vicinity of the Paducah 
Gaseous Diffusion Plant were continuously or periodically sampled 
during 1977. Analyses for materials known to be in plant effluents 
were made to provide effluent control information and to determine 
compliance with applicable air and water quality standards. Two of 
the steam plant boilers were reconverted to coal/oil firing due to the 
energy crisis. Particulates are removed from the stack gas by me- 
chanical collectors which are about 80 percent efficient. The Ken- 
tucky one week standard for airborne gaseous HF was exceeded 
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once and the 30 day standard was exceeded three times in 1977 at the 
offsite sampling location nearest the plant. Analyses at the other five 
offsite sampling stations indicated compliance with airborne fluoride 
limits. Soil samples were analyzed for uranium and showed no 
significant deviation from background. There was no detectable 
change in chemical, physical, or radioactive characteristics of either 
the Ohio River or ground water attributable to Paducah Gaseous 
Diffusion Plant operations. The results of water sample analyses of 
the Ohio River show the chromium and fluoride concentrations to 
be in compliance with the requirements of the applicable Kentucky 
regulations. The concentrations of hexavalent chromium in Big and 
Little Bayous have been in excess of the Kentucky aquatic life 
standard of 0.05 mg/liter. A chromate treatment facility was put into 
operation in June, 1977 and has been effective in reducing chromium 
concentrations from recirculating cooling water discharges to less 
than 0.05 mg/1. 


48681 Atmospheric dispersion at a coastal rough-terrain nuclear 
plant site. Brunton, L.J. (Southern California Edison Co., Rose- 
mead); Mitchell, A.E. Jr.; Septoff, M. Trans. Am. Nucl. Soc.; 28: 79- 
80(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48682 Hazards and control of ruthenium in the nuclear fuel cycle. 
Eichholz, G.G. (Georgia Inst. of Tech., Atlanta (USA). School of 
Nuclear Engineering). Prog. Nucl. Energy; 2: No. 1, 29-76(1978). 

A review is presented of present information on the ible 
hazards of radioruthenium in the nuclear fuel cycle and its behaviour 
in nuclear operations and in the environment. The subject is dealt 
with under the following headings: basic chemical and nuclear 
properties of ruthenium; chemistry (including the ruthenium-nitric 
acid system, electrochemistry, extraction processes); ruthenium tox- 
icity; generation of radioruthenium (fallout sources, reactor sources, 
fuel reprocessing operations); waste treatment (cementation and bitu- 
menization, calcining processes, vitrification); movement in the envi- 
ronment (movement of airborne effluents, liquid effluents and the 
freshwater environment, marine environment, bottom sediments, 
marine organisms, terrestrial environments, uptake in vegetation and 
animals); conclusion. 


48683 Internationally coordinated research in radioecology and 
environmental monitoring. Koeteles, G.J. (International Atomic 
Energy Agency, Vienna (Austria)). pp 629-632 of Proceedings of the 
4. International congress of the International Radiation Protection 
Association. Vol. 2. Fontenay-aux-Roses, France; Association Inter- 
nationale de Protection contre les Rayonnements (1977). 

From 4. congress of the International Radiation Protection 
Agency; Paris, France (24 Apr 1977). 

The projected growth of nuclear power in many Member 
States of the IAEA presents several questions of radiological protec- 
tion which can best be met through international cooperation. In 
fulfillment of its statutory obligations the Agency tries to help in the 
development of well-based radiation protection programes relevant 
to the specific needs and circumstances of countries and regions. One 
approach is the coordination of investigations in individual Member 
States aimed at reliable assessment of radiation burden to the popula- 
tion from natural and man-made sources. The work undertaken and 
results obtained in two such current coordinated research pro ies 
are described: the first, Environmental Monitoring for Radiologi 
Safety in South East Asia, the Far East, and the Pacific, and the 
second, studies on the problems of Radioecology of the Danube 
River. The data obtained so far have done much to elucidate several 
specific conditions of the regions concerned in respect of concentra- 
tions of radionuclides (gross beta and gamma Sr, '°7Cs, and a few 
selected ones released from nuclear facilities) in various environmen- 
tal samples (air, water, soil, food raw materials, and local foodstuffs) 
and their critical pathways to the critical groups of the population. 
Examples will be presented demonstrating the organization of the 
investigations, the problems encountered and results obtained in 
various phases of these inter-country programes. 


48684 Meteorological diffusion models for a computer program 
for instationary and inhomogeneous dispersion of radioactive pollut- 
ants. Voelz, E.; Schultz, H.; Wueneke, C.D. (Technische Univ. 
Hannover (Germany, F.R.). Arbeitsgruppe fuer Technischen Strah- 
lenschutz). pp 589-592 of Proceedings of the 4. International con- 
gress of the International Radiation Protection Association. Vol. 2. 
Fontenay-aux-Roses, France; Association Internationale de Protec- 
tion contre les Rayonnements (1977). 

From 4. congress of the International Radiation Protection 
Agency; Paris, France (24 Apr 1977). 

For the special case of an elevated point source it has been 
investigated how K-values (K is the diffusion coefficient) can be 
derived for realistic diffusion calculations made by the particle-in- 
cell method. One finds different ways to get these values. They are 
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based either on the statistical theory or on Blackadar’s mixing length 
hypothesis, or on Wippermann’s solution of the Navier-Stokes’- 
Equation with a complete set of meteorological data. Additionally a 
rocedure is described to derive K-values from the Navier-Stokes’- 
uation with simple presumptions on the determining data. The 
ifferent K-values are applied in the above mentioned computer 
program. The results will be compared with diffusion calculations 
made by the steady state Gaussian plume model and will be dis- 
cussed with respect to their application to the particle-in-cell 
method. Best agreements between the dispersion calculations are 
naturally found by K-values based on the statistical theory. K-values 
iven by Blackadar’s hypothesis and Wippermann’s solution need 
urther assumptions which are problematic. In the present state they 
lead to less dilution. The additionally presented method makes use of 
only a few but well known assumptions and leads to a higher 
dilution and to higher concentrations at ground level near the point 
of emission. 


48685 Computer code for calculating the atmospheric transport of 
radioactive pollutants under inhomogeneous and instationary condi- 
tions. Wueneke, C.-D.; Schultz, H.; Voelz, E. (Technische Univ. 
Hannover (Germany, F.R.). Arbeitsgruppe fuer Technischen Strah- 
lenschutz). pp 585-588 of Proceedings of the 4. International con- 

ess of the International Radiation Protection Association. Vol. 2. 

ontenay-aux-Roses, France; Association Internationale de Protec- 
tion contre les Rayonnements (1977). 

From 4. congress of the International Radiation Protection 
Agency; Paris, France (24 Apr 1977). 

For calculations of atmospheric dispersion of radioactive 
releases from the nuclear industry a numerical computer code was 
developed using the particle-in-cell method with the pollutant con- 
centration represented by Lagrangian particles in an Eulerian grid 
mesh. Rules are presented for proportioning the cell-dimensions of 
the Eulerian grid system and the appropriate time-interval at the 
Lagrange step. An option is installed to get the fallout-distributions 
on the ground due to a given surface adsorption-rate. To warrant a 
faultless pollutant dispersion of several radioactive sources in a 
limited area special boundary conditions have to be considered by 
extrapolating the diffusion velocities at the boundaries. Introducing a 
particle-weight the code is capable to consider the radioactive decay 
of the pollutant, and to investigate potential synergestic effects. A 
very difficult case to handle with the particle-in-cell method is given 
when advection is omitted. For this case, calculations with constant, 


time or height-dependent diffusion coefficients beginning with small 
Gaussian distributed clouds from radioactive point sources were 
performed. Compared with pure Gaussian calculations the results 
show good agreement, if the above mentioned rules for cell-dimen- 


sions and time-steps are followed. Additionally the influence of 
various wind profiles and wind shears has been investigated. By 
means of some special cases the impact of meteorological or bound- 
ary — is shown and the potential applicability of the code is 
discussed. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 48136 


REGULATIONS 
REFER ALSO TO CITATION(S) 48074 


48686 Developing regulatory programs for the control of acid 
precipitation. Berry, M.A.; Bachmann, J.D. (Environmental Protec- 
tion Agency, Research Triangular Park, NC). Water, Air, Soil Pollut.; 
8: No. 1, 95-103(May 1977). 

The U.S. Clean Air Act provides mechanisms by which the 
public welfare may be protected from “any known or anticipated 
adverse effects associated with the presence of (an) air pollutant in 
the ambient air.” The history of the U.S. Environment Protection 
Agency's (EPA) efforts to establish and defend a secondary ambient 
air quality standard for S oxides is reviewed. The role of acid rain in 
producing “welfare effects” is described. Emphasis is given to the 
fact that a wide range of effects not simply limited to forest vegeta- 
tion must be considered when designing pollution control programs. 
The possible effects of ignoring acid rain in developing control 
strategies to meet health related standards for S oxides, N oxides and 
iculates are mentioned. Researchers need to be aware of the 

of information which are needed by regulatory agencies before 
a regulatory program can be designed for alleviating the threat. 
Concern and speculation are not adequate. Accurate dose-response 
information and cumulative damage estimates are needed to quantify 
the effects of acid rain. Of vital importance are: (1) discovery of 
pollutant concentrations, mechanisms, and atmospheric conditions 
which lead to harmful effects: and (2) identification of major sources 
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of the pollutant. The effect such information could have on tech- 
niques for meeting ground level air-quality standards such as tall 
stacks and Intermittent Control Systems (ICS) is discussed. The 
desirability of an integrated research effort in this area to answer 
these needs is stressed. EPA efforts in this regard are mentioned. 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


BASIC STUDIES 


REFER ALSO TO CITATION(S) 46377, 48078, 48079, 48080, 
48082, 48085, 48149, 48713 


48687 (CONF-7706127—(Summ.)) Coastal zone: a symposium. 
Collard, S.B.; Skelton, L.W. (West Florida Univ., Pensacola (USA)). 
1977. 63p. Univ. of West Florida, Pensacola. 

From Symposium on coastal zone management; Pensacola, 
FL, USA (17 Jun 1977). 

This Symposium had two primary foci: Coastal Biology and 
Coastal Planning, with emphasis on the Gulf of Mexico coastal 
region. These categories were further divided into: coastal environ- 
ment and environmental quality within the biology focus; and coast- 
al zone planning and the management of coastal resources within the 
planning focus. 


48688 (ORNL—5257, pp 86-100) Terrestrial ecology. Harris, 
W.F. Nov 1977. 

In Environmental Sciences Division annual progress report 
for period ending September 30, 1976. 

Studies on Walker Branch watershed included sulfur biogeo- 
chemistry; d ition, cycling, and export of trace elements; and use 
of hydrograph analysis to study baseflow interchange between the 
east and west forks of Walker Branch watershed. Other studies 
included global carbon cycle and climatic risks; environmental ef- 
fects of coal combustion, Oak Ridge environmental research park; 
and forest management. (HLW) 


48689 (ORNL—5365, pp 28-40) Ecosystem Analysis Program. 
Burgess, R.L. Mar 1978. 

In Environmental Sciences Division annual progress report 
for period ending September 30, 1977. 

Progress is reported on the following research programs: 
analysis and modeling of ecosystems; EDFB/IBP data center; biome 
analysis studies; land/water interaction studies; and computer pro- 
grams for development of models. (HLW) 


48690 (ORNL/TM—6225) Stand model for upland forests of 
Southern Arkansas. Mielke, D.L.; Shugart, H.H.; West, D.C. (Oak 
Ridge National Lab., Tenn. (USA)). Jun 1978. Contract W-7405- 
ENG-26. 97p. Dep. NTIS, PC A05/MF A001. 

Environmental Sciences Division Publication No. 1134. 
Thesis. Submitted by D.L. Mielke to the University of Tennessee, 
Knoxville. 

A forest stand growth and composition simulator (FORAR) 
was developed by modifying a stand growth model by Shugart and 
West (1977). FORAR is a functional stand model which used 
ecological parameters to relate individual tree growth to environ- 
ment rather than using Markov probability matrices or differential 
equations to determine single tree or species replacement rates. 
FORAR simulated tree growth and species composition of upland 
forests of Union County, Ark., by considering 33 tree species on a '/ 
12 ha circular plot. 


48691 (UCRL—81282) Atmospheric statistical dynamic models. 
Model performance: the Lawrence Livermore Laboratoy Zonal Atmos- 
pheric Model. Potter, G.L.; Ellsaesser, H.W.; MacCracken, M.C.; 
Luther, F.M. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). Jun 1978. Contract W-7405-ENG-48. 30p. (CONF- 
780472—1). Dep. NTIS, PC A03/MF AO1. 

From Conference on climate models; Washington, DC, USA 
(3 Apr 1978). 

Results from the zonal model indicate quite reasonable agree- 
ment with observation in terms of the parameters and processes that 
influence the radiation and energy balance calculations. The model 
produces zonal statistics similar to those from general circulation 
models, and has also been shown to produce similar responses in 
sensitivity studies. Further studies of model performance are 
planned, including: comparison with July data; comparison of tem- 
perature and moisture transport and wind fields for winter and 
summer months; and a tabulation of atmospheric energetics. Based 
on these preliminary performance studies, however, it appears that 
the zonal model can be used in conjunction with more complex 





OCTOBER 31, 1978 


models to help unravel the problems of understanding the processes 
governing present climate and climate change. As can be seen in the 
subsequent paper on model sensitivity studies, in addition to reduced 
cost of computation, the zonal model facilitates analysis of feedback 
mechanisms and simplifies analysis of the interactions between proc- 
esses. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 48658, 48659, 48680, 48703, 
48728, 48850, 48855, 48907 


48692 (ORNL—S5257, pp 160-173) Environmental behavior of 
trace contaminants. Harris, W.F. Nov 1977. 

In Environmental Sciences Division annual progress report 
for period ending September 30, 1976. 

Studies on emissions from coal combustion plants included 
the following: the role of vegetation aerosol scavenging; experimen- 
tal design for vegetation sampling; solubilities of particles-associated 
elements; and impaction of aerosols onto vegetation surfaces. Hol- 
ston River mercury studies included mercury emission from chlor- 
alkali solid waste deposits; and the ORNL-NSF Almaden project. 
Studies were also conducted on transport of trace contaminants in 
terrestrial and aquatic microcosms. (HLW) 


48693 (ORNL—5365, pp 1-17) Ecological analyses and applica- 
tions. Kroodsma, R.L.; Craig, R.B.; Hildebrand, S.G. Mar 1978. 

In Environmental Sciences Division annual progress report 
for period ending September 30, 1977. 

Progress is reported on the following: assessment of nuclear 
i plants; ecological analysis of uranium mining, milling, and 
uel fabrication; environmental impact statements concerning urani- 
um enrichment facilities; site evaluations for storage of radioactive 
wastes; ecological analysis of geothermal energy development; en- 
hanced oil recovery; environmental monitoring plan for modular 


integrated utility systems; and fossil energy environmental project. 
(HLW 


48694 (ORNL—5365, pp 156-175) Terrestrial Ecology Section. 
Harris, W.F. Mar 1978. 

In Environmental Sciences Division annual progress report 
for period ending September 30, 1977 

Studies on ecological effects of coal combustion included the 
following: episodic air pollution stress; interaction of gaseous pollut- 
ants and acid precipitation; and brimstone: preliminary results from 
SO. effects on forest growth. Studies on fate and transport of 
contaminants included deposition of aerosol-associated trace ele- 
ments to a deciduous forest; hydrologic source areas; and environ- 
mental behavior of mercury. The environmental research park is 
described and forest resource management is discussed. Ecosystem 
analysis studies included hydrology of Walker branch; water budget 
of an oak-hickory forest; nutrient release from decaying wood; 
transpiration of the tulip poplar; and atmospheric CO, and its 
interaction with biospheric changes. (HLW) 


48695 Rapid flameless atomic absorption analysis of the metallic 
content of sewage sludges. I. Lead, cadmium, and copper. Lester, J.N.; 
Harrison, R.M.; Perry, R. (Imperial Coll. of Science and Tech., 
London). Sci. Total Environ.; 8: No. 2, 153-158(Sep 1977). 

The application of flameless atomic absorption analysis to the 
determination of cadmium, copper and lead in sewage sludges is 
described. The technique is sensitive and very rapid, since the 
normal sample pre-treatment has been virtually eliminated. The 
method can be potentially extended to a large range of metals in all 
types of sludges. 


48696 Selectivity in mercury-copper and mercury-iron accumula- 
tion in plants. Siegel, B.Z.; Siegel, S.M.; Speitel, T. (Univ. of Hawaii, 
Honolulu). Water, Air, Soil Pollut.; 5: No. 3, 285-291(Aug 1977). 

Hawaiian soils are enriched in Hg relative to Tl, Cu and Fe. 
Among samples from Southeast Africa, Iceland and the Negev-Sinai 
region analyzed for Hg and Fe, only the African soils showed 
relative Hg enrichment. Plant samples analyzed exhibited even 
greater selective increases in Hg content over Cu and Fe, and 
although plant Hg levels were characteristically greater than those 
found in the surrounding soil the reverse was observed with the 
other metals. This selectivity was interpreted in terms of the distinc- 
tive properties of elementary Hg including high volatility and direct 
uptake by plant surfaces, and the ability of plants to concentrate 
ionic Hg from soils and to return it to the atmosphere as the element. 
It is —— that the unusual features in the biogeochemical 
—_ m4 Hg may be applicable to certain other toxic elements, e.g., 
As an 


48697 Loss of Ca and Nos-N from terrestrial microcosms as an 
indicator of soil pollution. Jackson, D.R.; Washburne, C.D.; Ausmus, 
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B.S. (Oak Ridge National Lab., TN). Water, Air, Soil Pollut.; 5: No. 
3, 279-284(Aug 1977). 

An experiment was conducted using As-treated soil cores to 
develop a screening tool for toxic contaminants. Aqueous efflux of 
Ca and NOs-N were tested as sensitive indicators of chemical stress 
on soil. Nutrient efflux from forest soil cores was increased at the 
highest As level (100 yg As cm~?), while population parameters 
(i.e., microbial biomass and enzyme concentrations) were unaffected. 
These results indicate that nutrient efflux is more sensitive to chemi- 
cal stress than population parameters. Nutrient losses from soils may 
be used as an early-warning device for assessing contaminants poten- 
tially toxic to terrestrial ecosystems. 


48698 Monitoring terrestrial ecosystems by analysis of nutrient 
export. O'Neill, R.V.; Ausmus, B.S.; Jackson, D.R.; Van Hook, R. L,; 
Van Voris, P.; Washburne, C.; Watson, A.P. (Oak Ridge National 
Lab., TN). Water, Air, Soil Pollut; 5: No. 3, 271-277(Aug 1977). 

Current methodology for environmental impact assessment 
relies heavily on population parameters to detect ecological effects 
of perturbation. We believe that recent advances in ecosystem analy- 
sis permit the identification of monitoring points that reflect changes 
in the total system. Focusing on mechanisms of ecosystem homeosta- 
sis, we suggest soil nutrient loss as a sensitive, holistic measure of 
ecological effects. In three separate studies, attempts were made to 
detect the effects of toxic substances by monitoring relevant popula- 
tion parameters. In each case, disturbance could be detected in 
nutrient cycling, but no significant change was evident in the popula- 
tion/community parameters. These results indicate that indices of 
total ecosystem function may be feasible. 


48699 Atmospheric input and origin of selected elements in 
Walker Branch watershed, Oak Ridge, Tennessee. Andren, A.W.; 
Lindberg, S.E. (Oak Ridge National Lab., TN). Water, Air, Soil 
Pollut.; 8: No. 2, 199-215(Jun 1977). 

The elemental composition and relative contribution to input 
of precipitation and aerosols have been determined for the Walker 
Branch Watershed in Oak Ridge, Tennessee, U.S.A. Comparison of 
elemental ratios in rain to those in local soils indicates that Cu, Hg, 
and Pb are enriched with respect to soil by a factor of 30 to 170 “| 
must have a non-soil source. Due to inherent problems encountered 
in determining elemental deposition velocities, elemental input by 
dry deposition was calculated using literature value upper and lower 
limits. If the higher deposition velocities are chosen, dry deposition 
could constitute from 62 to 96% of the total input for selected 
elements to the watershed. Enrichment factor and chemical mass 
balance calculations have been applied to aerosol data in an attempt 
to distinguish between atmospheric particulates derived from soil, 
automobiles, and three nearby coal-fired steam plants. Elemental 
deposition By wet and dry fallout has also been calculated using 
published deposition velocities. Mass balance calculations indicate 
that no more than 5% of the total aerosol load can be attributed to 
the three coal-fired steam plants. The steam plants can, however, 
account for up to 20% of individual elements collected in air above 
the watershed. 


48700 Influence of clay-solute interactions on aqueous heavy 
metal ion levels. Farrah, H.; Pickering, W.F. (Univ. of Newcastle, 
Australia). Water, Air, Soil Pollut; 8: No. 2, 189-197(Jun 1977). 

The extent to which heavy metal ions (Cu, Pb, Zn, Cd) are 
removed from aqueous solution by clay suspensions (kaolinite, illite 
or montmorillonite) has been shown to vary with the nature of the 
clay, solution pH, concentration of competing cations, and the 
nature (and concentration) of any ligands present. The amount 
sorbed increases gradually with pH until the threshold value for 
formation of sparingly soluble hydroxy complexes is reached. The 
affinity order for divalent cations, and the nature of the sorption 
process also appear to vary with clay type. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 48672, 48673, 48674, 48676, 
48679, 48683, 48693, 48734 


48701 (ANL—78-22) Migration of uranium process wastes from 
the uranium-233—thorium-232 cycle. Fried, S.; Sabau, C.; Hines, J.; 
Friedman, A. (Argonne National Lab., Il. (USA)). Mar 1978. Con- 
tract W-31-109-ENG-38. 20p. Dep. NTIS, PC A02/MF AOI. 

With the advent of fuel loadings of **°U in the Shippingport 
Reactor, it has become important to understand the migratory 
behavior of uranium. The purpose of this study is the determination 
of the parameters influencing the migration of U(VI), the most Eiely 
chemical form of uranium to be mobilized from a repository. 
ples of rhyolite tuff were used to measure the absorption coefficients 
of solutions of U(VI) in ground waters. In addition, columns of tuff 
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were used to measure the elution behavior of U(VI) at various 
conditions of pH, U(VI) concentration, and flow saturation. These 
results indicate that there are several elution peaks with values of K/ 
sub d/ between 35 and 120. This behavior is not the same as that of 
Pu(VI) on tuff; and the experimental results to date have not 
revealed the reason for this difference. Values of K/sub d/ in this 
range imply that geological containment would be difficult in strata 

f this type. It may be possible to find more retentive strata than tuff. 
Rocks containing reducing components are the most likely candi- 
dates and further investigation is urgently needed if the ***U-Th 
cycle is to be widely used. 


48702 (ORNL—S257, pp 21-31) Earth sciences. Duguid, J.O. 
Nov 1977. 

In Environmental Sciences Division annual progress report 
for period ending September 30, 1976. 

Studies on waste management research included reduction of 
radionuclide discharges and radionuclide cycling in terrestrial envi- 
ronments. Studies on assessment of K determinations included use of 
mathematical models to simulate the movement of radionuclides 
through soils and porous media and distribution coefficients of **7Pu 
with Fuguay Sand in various suspending media and pH values. 


(HLW) 


48703 (ORNL—5365, pp 58-74) Actinide elements in aquatic and 
terrestrial environments. Bondietti, E.A. Mar 1978. 

In Environmental Sciences Division annual progress report 
for period ending September 30, 1977. 

Progress is reported in terrestrial ecology studies with regard 
to plutonium in biota from the White Oak Creek forest; comparative 
distribution of plutonium in two forest ecosystems; an ecosystem 
model of plutonium dynamics; actinide element metabolism in cotton 
rats; and crayfish studies. Progress is reported in aquatic studies with 
regard to transuranics in surface waters, frogs, benthic algae, and 
invertebrates from pond 3513; and radioecology of transuranic ele- 
ments in cotton rats bordering waste pond 3513. Progress is also 
reported in stability of trivalent plutonium in White Oak Lake water; 
chemistry of plutonium, americium, curium, and uranium in pond 
water; uranium, thorium, and plutonium in small mammals; and 
effect of soil pretreatment on the distribution of plutonium. (HLW) 


48704 Impact of decay daughters in low-level radioactive waste. 
Jensen, C.M.; Rogers, V.C.; Macbeth, P.J. (Ford, Bacon and Davis 
Utah Inc., Salt Lake City). Trans. Am. Nucl. Soc.; 28: 77-79(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


48705 (UCRL-Trans—11340) Sorption of long-lived radionu- 
clides in clay and rock. Part 1. Determination of distribution coeffi- 
cients. Allard, B.; Kipatsi, H.; Rydberg, J. (Chalmers Tekniska 
Hoegskola, Goeteborg (Sweden). Institutionen foer Kaernkemi). 
1977. Translated by Swedish report, 10 Oct 1977. 60p. Dep. NTIS, 
PC A04/MF AO1. 

In order to be able to estimate the biological effects of the 
escape of long-lived radionuclides from rock deposition of radioac- 
tive waste or burned-out reactor fuel we must determine reasonable 
migration rates for the various nuclides in the ground. These migra- 
tion rates depend upon physical parameters such as water flow rates 
and flow profiles, the porosity and liability of cracking of the rock, 
the temperature, etc. Retention of the nuclides in the ground materi- 
als as a result of sorption also comes into play. An overview of the 
mechanisms of sorption of water soluble species in ground material is 
given, and relevant physical-chemical parameters and their effects 
on sorption are discussed. The radiochemical and radiobiological 
properties of the elements found in burned-out reactor fuel are 
discussed, and 14 of the radioactive products have been selected for 
studies of sorption phenomena in various ground materials. These 14 
elements are Sr, Zr, Tc, I, Cs, Ce, Nd, Eu, Ra, Th, U, Hp, Pu, and 
Am. Available analysis data for ground water composition in grani- 
tic bedrock have been studied and two standard water compositions, 
one with a high salt content and another with a low salt content, 
have been selected for use in the practical measurements. Equilibria 
between water, rock, and clay have also been considered. A batch 
technique has been developed for measuring distribution coefficients 
between powdered solid materials and water. 


SOIL 


48706 (LA—7298-MS) Temporal changes in the distribution of 
137Cs in alluvial soils at Los Alamos. Nyhan, J.W.; Hakonson, T.E.; 
Miera, F.R. Jr.; Bostick, K.V. (Los Alamos Scientific Lab., N.Mex. 
(USA)). May 1978. Contract W-7405-ENG-36. 12p. Dep. NTIS, PC 
A02/MF AO1. 

The alluvial soils of three liquid-effluent receiving areas at 
Los Alamos were sampled to determine '*7Cs temporal distribution- 
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al relationships. Soil radionuclide concentrations were determined as 
a function of soil depth and distance from the waste outfall, and 
discussed relative to runoff transport of '’Cs-contaminated allu- 
vium. The inventories of soil ‘*7Cs in various segments of each 
effluent-receiving area were calculated for two sampling periods and 
compared with amounts of '*’Cs added to the canyons in the liquid 
wastes. The distribution patterns of soil cesium were compared with 
the waste-use history of the three study areas and the hydrologic 
characteristics of the canyons. 


48707 Criterion for a minimum number of radiometric sampling 
sites. Pritchard, A.W.; Binney, S.E. (Oregon State Univ., Corvallis). 
Trans. Am. Nucl. Soc.; 28: 76-77(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48708 Study of trench water at low-level radioactive waste dis- 
posal sites. Weiss, A.J.; Francis, A.J.; Colombo, P. (Brookhaven 
National Lab., Upton, NY). Trans. Am. Nucl. Soc.; 28: 77(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


48709 Migration of radionuclides in soil. Brenizer, J.S.; Jester, 
W.A.; Jarrett, A.R. (Pennsylvania State Univ., University Park). 
Trans. Am. Nucl. Soc.; 28: 138-139(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
) 


1978). 
See CONF-780622—. 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 46965, 48680, 48682 


48710 (ORNL/TM—6260) Assessment of *°Tc releases to the 
atmosphere: a plea for applied research. Till, J.E.; Hoffman, F.O.; 
Dunning, D.E. Jr. (Oak Ridge National Lab., Tenn. (USA)). Jun 
1978. Contract W-7405-ENG-26. 35p. Dep. NTIS, PC A03/MF 
AOl. 

Recent experimental data suggest that the concentration 
factor for uptake of **Tc by vegetation from soils may be two to 
three orders of magnitude higher than the 0.25 value currently being 
used in radiological assessments. Following a survey of the litera- 
ture, a concentration factor of 50 was applied to evaluate the dose 
from a 1.0 Ci/year release to the atmosphere by a hypothetical 
uranium enrichment facility. Doses to the GI tract and thyroid of an 
adult living 1600 m from the facility were 18 millirems and 80 
millirems, respectively. These doses are delivered entirely through 
transport of Tc through food chain pathways. This assessment 
indicates a potential for ** Tc exposures to exceed recently proposed 
standards of the U.S. Environmental Protection Agency in 40 CFR 
190. The previously assumed concentration factor of 0.25 would 
have produced corresponding doses of 0.13 millirem to the GI tract 
and 0.57 millirem to the thyroid. The results of this analysis demon- 
strate the need for additional research on the environmental behav- 
ior and dosimetry of ®°Tc. In particular, data are needed to elucidate 
the retention of Tc in soils and the uptake of Tc by edible 
vegetation in field studies of chronic exposure conditions. Data on 
the uptake and retention of ®Tc in humans are also necessary to 
improve the reliability of dose conversion factors for specific organs 
and various age groups. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 46374, 46375, 46380, 46382, 
46387, 46390, 46406, 48136, 48200, 48677, 48738, 48929 


48711 (ANL/EMR—1(Vol.2)) Integrated mined-area reclama- 
tion and land-use planning. Volume 2. Methods and criteria for land 
use and resources planning in surface mined areas. Imhoff, E.A.; 
Kockelman, W.J.; O'Connor, J.T.; LaFevers, J.R. (Argonne Nation- 
al Lab., Ill. (USA)). Apr 1978. Contract W-31-109-ENG-38. 61p. 
Dep. NTIS, PC A04/MF AO1. 

The concept of the integration of reclamation planning with 
land-use planning is traced historically through this report. Examples 
are given of successful efforis to integrate these two types of 
planning in various extractive industries. The processes of land-use 
planning and plan implementation are described as they relate to 
resource protection extraction regulation, and site reclamation. In 
addition, a model for integrating land-use planning and reclamation 
planning is developed to illustrate procedures for achieving, and 
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factors which might prevent, effective integration of the various 
planning processes. 


48712 (LA—7043-MS) Excavations on Mesita de los Alamos. 
Worman, F.C.V.; Steen, C.R. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Apr 1978. Contract W-7405-ENG-36. 18p. Dep. NTIS, PC 
A02/MF AOl1. 

When the Clinton P. Anderson Meson Physics Facility was in 
the planning stage, several pre-Columbian Indian sites were discov- 
ered in the project area. The late Frederick C.V. Worman of the Los 
Alamos Scientific Laboratory (LASL) staff was asked to make 
salvage excavations at the sites. The digs were undertaken in 1965 
and 1968. At the time of Worman’s death in 1971, he was working 
on a report of the excavations. Unfortunately, the only portion of his 
manuscript to be found was the analysis of pottery sherds and a few 
notes concerning the sites. This report includes the pottery analysis 
made by Worman. Brief discussions about the sites and about the 
recovered artifacts are by Steen, made from Worman’s notes. 


48713 (UCRL—81284) Atmospheric statistical dynamic models. 
Climate experiments: albedo experiments with a zonal atmospheric 
model. Potter, G.L.; Ellsaesser, H.W.; MacCracken, M.C.; Luther, 
F.M. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Jun 1978. Contract W-7405-ENG-48. 12p. (CONF-780472— 
2). Dep. NTIS, PC A02/MF AO1. 

From Conference on climate models; Washington, DC, USA 
(3 Apr 1978). 

The zonal model experiments with modified surface boundary 
conditions suggest an initial chain of feedback processes that is 
largest at the site of the perturbation: deforestation and/or desertifi- 
cation — increased surface albedo — reduced surface absorption of 
solar radiation — surface cooling and reduced evaporation — re- 
duced convective activity —> reduced precipitation and latent heat 
release —> cooling of upper troposphere and increased tropospheric 
lapse rates —> general global cooling and reduced precipitation. As 
indicated above, although the two experiments give similar overall 
global results, the location of the perturbation plays an important 
role in determining the response of the global circulation. These 
two-dimensional model results are also consistent with three-dimen- 
sional model experiments. These results have tempted us to consider 
the possibility that self-induced growth of the subtropical deserts 
could serve as a possible mechanism to cause the initial global 
cooling that then initiates a glacial advance thus activating the 
positive feedback loop involving ice-albedo feedback (also self- 
perpetuating). Reversal of the cycle sets in when the advancing ice 
cover forces the wave-cyclone tracks far enough equatorward to 
quench (revegetate) the subtropical deserts. (Ellsaesser, 1975). 


REGULATIONS 


REFER ALSO TO CITATION(S) 48074, 48075 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


BASIC STUDIES 


REFER ALSO TO CITATION(S) 46376, 46604, 48078, 48079, 
48080, 48082, 48084, 48085, 48149, 48687, 48689 


48714 (BNL—24204) Simulation study of biological responses to 
environmental changes associated with coastal upwelling off NW- 
Africa. Howe, S.O. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1978. Contract EY-76-C-02-0016. 56p. (CONF-780448—2). 
Dep. NTIS, PC A04/MF AO1. 

From International council for the exploration of the sea; Las 
Palmas, Spain (14 Apr 1978). 

A two dimensional model of upwelling and its effects on 
nutrient and phytoplankton fields has been developed. In it, a 
phytoplankton population is defined by a set of variables for cell 
numbers and particulate carbon, nitrogen, chlorophyll, and silica. 
Phytoplankton growth rate is simulated as a function of concentra- 
tions of nitrate, ammonium, and silicate and intensity of photosynthe- 
tically active radiation. Grazing losses occur to one species of 
herbivorous fish and two size classes of zooplankton. Several simula- 
tion experiments have been run to study the effects of upwelling in 
the northwest African coastal ecosystem. Time varying habitat char- 
acteristics are defined by independent submodels for physical circu- 
lation and solar radiation. Comparisons of simulated results with 
measurements made during the JOINT-I expedition during 1974 
suggest that some observed characteristics may occur as conse- 
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quences of interactions expressed in the model. Simulations show a 
flux of nutrient rich water into the euphotic zone supporting high 
rates of primary production seaward of a turbid nearshore region. 
High ammonium concentrations, occurring in the nearshore region, 
are shown in the simulations to be sensitive to physical circulation 
processes and phytoplankton uptake rates. Given comparable envi- 
ronmental conditions, simulated and observed intrinsic rates of phy- 
toplankton growth are approximately equal. However, rates of pri- 
mary production during simulated upwelling exceed significantly the 
losses attributed in the model to phytoplankton physiological mortal- 
ity and ingestion by herbivores. An underestimate of the significance 
of grazing related to the vertical distribution and feeding behavior of 
the zooplankton is tentatively identified as the factor responsible for 
the discrepancy between observed and simulated conditions. 


48715 (CRWR—134) Before and after studies of the effects of a 
power plant installation on Lake Lyndon B. Johnson. Nutrient and 
dissolved oxygen dynamics of a short detention time Texas reservoir. 
Interim report No. 5. Schnoor, J.L.; Fruh, E.G. (Texas Univ., Austin 
(USA). Center for Research in Water Resources). Jan 1976. 327p. 
(EHE—76-02). Univ. of Texas, Austin $8.50. 

Four different approaches (a nutrient mass balance, a nutrient- 
phytoplankton simulation model, analytical equations describing tur- 
bulent diffusion, and a numeric dissolved oxygen model) were uti- 
lized to investigate the nutrient and dissolved oxygen dynamics of 
Lake Lyndon B. Johnson during 1972 to 1973. The factors that were 
most important to the modeling of a short detention time impound- 
ment were examined. Based on an investigation of chloride and 
conductivity, the nutrient balance for Lake LBJ required a non- 
steady state approach to account for the accumulation of material in 
the water column.A nonsteady state nutrient-phytoplankton model 
was developed to link changes of nutrient loadings to phytoplankton 
standing crops. Simulations showed that increasing the inorganic 
nutrient loadings increased the phytoplankton and organic nutrient 
concentrations in the reservoir, but the inorganic concentration 
remained unchanged. An analysis of analytic equations indicated that 
vertical turbulent diffusion from anaerobic sediment was an impor- 
tant source of nutrient in the hypolimnion but a small source to the 
epilimnion and euphotic zone. Using water quality data from above 
the anaerobic sediment, these models provided a new method to 
estimate the vertical eddy diffusivity and also the time to reach 95% 
of steady state concentration. Numerical techniques were utilized to 
calibrate and verify a temperature-dissolved oxygen model for Lake 
LBJ in 1972 and 1973. Predictions generally fell within one standard 
deviation of the diurnal variations of dissolved oxygen. Sediment 
demand was identified as the greatest sink of dissolved oxygen while 
reaeration proved to be the greatest source. 


48716 (CRWR—136) Before and after studies of the effects of a 
power plant installation on Lake Lyndon B. Johnson: phytoplankton 
succession and the productivity of individual algal species. Interim 
report No. 7. Davenport, J.B.; Maguire, B. Jr. (Texas Univ., Austin 
(USA). Center for Research in Water Resources). May 1976. 174p. 
Univ. of Texas, Austin $6.50. 

The temporal changes in the standing crop and productivity 
of individual phytoplankton species have been monitored for an 
annual period in Lake Lyndon B. Johnson. The standing crop 
estimate for each species was obtained by measuring cell sizes and 
converting cell counts to volumetric units, while individual species’ 
productivity was determined using the carbon-14 autoradiographic 
technique described by Maguire and Neill (1971). At any one time, 
the proportional productivity of the various phytoplankton species 
can be very different from their proportional standing crops. Some 
species (for example, the green alga Scenedesmus | and many of the 
bluegreens) were frequently major contributors to the biomass of the 
phytoplankton despite having comparatively low average productiv- 
ity per unit biomass. The relationship between productivity and 
standing crop may also vary greatly within a single species during 
different periods of its annual cycle. These observations suggest that 
differential loss rates (as well as differential reproductive rates) have 
substantial effects on the pattern of seasonal succession in natural 
phytoplankton communities. Estimated loss rates (calculated from 
productivity and standing crop measurements) support the implica- 
tion that differential loss was sometimes a more important influence 
on the relative standing crop of the different species than was 
differential productivity. 


48717 (ORNL—5257, pp 66-85) Aquatic Ecology Section. 
Reichle, D.E. Nov 1977. 

In Environmental Sciences Division annual progress report 
for period ending September 30, 1976. 

Population studies included stock-progeny models of use in 
impact analyses; density-dependent function for fishing mortality; 
and the effect of growth curve and sampling regime on various 
methods for estimating aquatic insect production; a computer simula- 
tion. Studies on ecological effects included radiological and chemical 
effects. Ecological transport studies were conducted on transport of 
radionuclides and trace elements. Other activities included environ- 
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mental monitoring of aquatic ecosystems, conferences, and marine 


studies. (HLW) 


48718 (ORNL/TM—6310) Model for the movement and distri- 
bution of fish in a body of water. DeAngelis, D.L. (Oak Ridge 
National Lab., Tenn. (USA)). Jun 1978. Contract W-7405-ENG-26. 
76p. Dep. NTIS, PC A05S/MF AO1. 

Environmental Sciences Division Publication No. 1173. 

A Monte Carlo mathematical model tracks the movement of 
fish in a body of water (e.g., a pond or reservoir) which is represent- 
ed by a two-dimensional grid. For the case of a long, narrow 
reservoir, depth and length along the reservoir are the logical 
choices for coordinate axes. In the model, it is assumed that the 
movement of fish is influenced by gradients of temperature and 
dissolved oxygen, as well as food availability and habitat preference. 
The fish takes one spatial “step” at a time, the direction being 
randomly selected, but also biased by the above factors. In trial 
simulations, a large number of simulated fish were allowed to 
distribute themselves in a hypothetical body of water. Assuming 
only temperature was influencing the movements of the fish, the 
resultant distributions are compared with experimental data on tem- 
perature preferences. 


48719 (ORNL/TM—6330) Effects of varying food and density 
on reproduction in Diaptomus clavipes Schacht. Cooney, J.D.; Gehrs, 
C.W.; Bunting, D.L. II. (Oak Ridge National Lab., Tenn. (USA)). 
May 1978. Contract W-7405-ENG-26. 132p. Dep. NTIS, PC A07/ 
MF AOl. 

Environmental Sciences Division Publication No. 1182. 

Experiments were conducted to determine the effects of 
varying food and density on the egg production of the calanoid 
copepod, Diaptomus clavipes Schacht. These experiments were per- 
formed at both the population and organismic level. An attempt was 
also made to evaluate the feasibility of using a flow-through system 
to study the effects of various environmental factors on egg produc- 
tion in copepods. It was found that food supply was an important 
factor determining rate of clutch production, number of eggs per 
clutch, and size of individual eggs. As food supply decreased, both 
the rate of clutch production and the number of eggs per clutch 
decreased, but the size of individual eggs increased. During periods 
of extreme food shortage, not only did egg production cease, but 
also the production of spermatophores by males. When starved 
females were placed under optimum feeding conditions, they pro- 
duced eggs within a few days and were producing maximally within 
two weeks. Egg production in the flow-through system was re- 
duced, due primarily to food shortage. The trout chow solution 
which was used as food was inadequate because it was not directly 
utilized by the copepods. 


48720 (ORNL/TM—6395) Computer program to plot isotherms 
in bodies of water. Environmental Sciences Division publication No. 
1199, DeAngelis, D.L. (Oak Ridge National Lab., Tenn. (USA)). 
= 1978. Contract W-7405-ENG-26. 46p. Dep. NTIS, PC A03/MF 
AOl. 

For purposes of graphic display it is convenient to represent 
temperature versus depth data in bodies of water in the form of 
isotherms (lines of equal temperature). Because it can be tedious to 
draw such lines by hand from raw data, a computer code has been 
devised to plot these lines automatically. The procedure assumes that 
the temperature can be linearly interpolated between the points at 
which measurements are taken. Deiails of the code are explained by 
means of examples. With minor changes, the program can be used to 
plot isoclines of other environmental parameters. 


48721 (TID—28518) Distribution of marine birds on Georges 
Bank and adjacent waters. Progress report No. 1, January 1—March 
31, 1978. Powers, K.D. (Manomet Bird Observatory, Mass. (USA)). 
ety Contract EE-78-S-02-4706. 132p. Dep. NTIS, PC A02/ 

From 31 December 1977 to 15 March 1978, 5 cruises aboard 
US Coast Guard cutters VIGILANT and BIBB and the National 
Marine Fisheries Service research vessel] R/V ALBATROSS IV 
were made on outer continental shelf waters in regions from the 
mid-Atlantic to the Gulf of Maine and Scotian Shelf. A total of 4651 
marine birds of 17 species were counted in 307.94 km? sampled 
during 288 fixed-area transects (300m wide by 10 minutes curising 
time). An equal number of 10-minute total bird counts (no fixed area) 
were conducted at the same time. Five of 24 MBO cruises conducted 
in 1977 were transcribed onto computer data sheets as were the 5 
cruises made in 1978. The US Fish and Wildlife Service Migratory 
Bird and Habitat Research Laboratory is being sought as the site of 
the data retrieval bank. From a literature search, 120 scientific 
articles concerning food habits of marine birds have been referenced. 
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CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 46285, 46378, 46379, 46594, 
46710, 46929, 47388, 48653, 48656, 48658, 48659, 48660, 48673, 
48677, 48680, 48692, 48693, 48703, 48716, 48743, 48908 


48722 (ORNL—5365, pp 97-114) Aquatic Ecology Section. 
Brocksen, R.W. Mar 1978. 

In Environmental Sciences Division annual progress report 
for period ending September 30, 1977. 

Population studies were concerned with predicting long-term 
consequences of mortality imposed on animal populations by man’s 
activities. These studies consisted of development of a generalized 
life cycle model and an empirical impingement model for use in 
impact analysis. Chemical effects studies were conducted on chlorine 
minimization; fouling by the Asiatic clam; identification of haloge- 
nated organics in cooling water; and effects of halogenated organics 
in cooling systems on aquatic organisms. Ecological transport studies 
were conducted on availability of sediment-bound **’Cs and Co to 
fish; 1*7Cs and ®Co in White Oak Lake fish; and chromium levels in 
fish from a lake chronically contaminated with chromates from 
cooling towers. Progress is also reported on the following: effects of 
irradiation on thermal tolerance of mosquito fish; toxicity of nickel 
to the developing eggs and larvae of carp; accumulation of selected 
heavy metals associated with fly ash; and environmental monitoring 
of aquatic ecosystems. (HLW) 


48723 Voltammetric methods of sulfate ion analysis in natural 
waters. Luther, G.W. III; Meyerson, A.L.; D’Addio, A. (Kean Coll. 
of New Jersey, Union). Mar. Chem.; 6: No. 2, 117-124(Mar 1978). 

Sulfate anion can be measured in waters of widely varying 
salinity by polarography and amperometry. Polarography is the 
preferred method because it allows for measurement of sulfate in the 
50-ppm —. The polarographic method is rapid, precise, and can 
be adapted for smaller sample volumes by simple modification of the 
sample preparation. We report a precision of 0.17% on I.A.P.S.O. 
standard seawater and 0.09% on 50-ppm samples. Amperometry 
requires more time overall for analyses because it is a titrimetric 
method, but it also is a precise technique (0.28% on I.A.P.S.O. 
standard seawater). Both techniques do not require any unusual 
sample preparation and are easily performed in most laboratories. 


48724 Distribution of Mn, Fe, Zn, Cd, and Cu in Baltic seawater; 
a study on the basis of one anchor station. Kremling, K.; Petersen, H. 
(Institut fuer Meereskunde, Kiel). Mar. Chem.; 6: No. 2, 155-170(Mar 
1978). 


A total of 150 samples were collected at a 10-days’ anchor 
station in the Bornholm basin (55°31.1’N, 15°32.1'E) and analyzed 
for dissolved (<0.4 xm) and particulate trace metals. For dissolved 
Mn, large gradients have been found in the vertical distribution with 
minimum concentrations (<0.2 ygl~') in the halocline zone and 
considerably higher values in the deep waters (up to 50 pgl~*). 
Ultrafiltration studies indicate that dissolved Mn is probably present 
as Mn” in the oxygenated bottom layer. The primary production 
process was not evident in the particulate Mn profile; the suspended 
particulate material (SPM), however, shows a considerable enrich- 
ment with depth, apparently due to Mn-oxide precipitation. The 
distribution of dissolved Fe was rather homogeneous, with average 
concentrations throughout the water column between 0.86 and 1.1 
pgl”', indicating that the oxidation of Fe** ions released from the 
sediments must already be complete in the very near oxidation 
boundary layer. Relatively high concentrations of particulate Fe 
were actually measured in the bottom layer, with the maximum 
mean of 11.2 gl”! at 72 m. Similarly to Mn, the profile of particu- 
late Fe does not reflect the SPM curve of the eutrophic layer. On 
average, about 70% of the total Fe in surface waters was found to be 
particulate. The average concentrations of dissolved Zn, Cd and Cu 
were found to be rather homogeneous in the water column but 
showed a relatively high variability with time. A simplified model on 
trace-metal uptake by phytoplankton indicates no significant change 
in dissolved metal concentrations during the period of investigation. 
On average, only 1.7% Zn, 3.3% Cd and 9.8% Cu of the total metal 
concentrations were found in particulate form. SPM analyses 
showed significant correlations of Zn, Cd and Cu with Fe, indicating 
that particulate iron is an important carrier for particulate trace 
metals in Baltic waters. 


48725 Use and thermal regeneration of activated carbon in Swit- 
zerland. Schalekamp, M.; Bakker, S.P. Effluent Water Treat. J.; 18: 
No. 1, 28-32(Jan 1978). 

The Zurich waterworks at Lengg is currently using granular 
activated carbon (AC) in large volumes for the purification of 
potable water. Two water producing units are operating with ac and 
a third will be added in the future. Activated carbon was chosen for 
the Swiss waterworks because: (1) the possibility existed that the oil 
pipeline Genua-Ingolstadt could burst, (2) the ibility of further 
phenol accidents, (3) the sudden appearance of the floating mussel 
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Dreissena Polymorpha Pallas (DDP) and the necessity to use heavy 
chlorination, (4) the fact that the consumption of oil and gasoline 
had increased six-fold in the previous few years increasing the 
organic load of the rivers. Several types of ac were investigated with 
regard to the removal of the 186 kinds of organic substances found in 
the lake of Zurich. Pittsburgh 300 and 400, Lurgi LS-Supra and 
NORIT Row 0.8 Supra were the best. The carbons had a significant- 
ly lower tendency toward reinfection when frequently backwashed. 
The new AC-filter at Lengg never exhibited more than 10 to 50 
germs per cubic centimeter when backwashed twice a week. Dech- 
lorination experiments were carried out with different activated 
carbons. Additional experiments compared one-layer rapid filters, 
double layer filters, and 80 cm quartz sand filters. Construction of 
the ac filters, the reactivation system, pre-drying of the carbon, 
reactivation losses, and the cost of ac filtration are also discussed. 


48726 Evaluation of extraction techniques for the fractionation of 
copper and lead in model sediment systems. Guy, R.D.; Chakrabarti, 
C.L.; McBain, D.C. (Carleton Univ., Ottawa). Water Res.; 12: No. 1, 
21-24(1978). 

Model sediments were used to evaluate four extraction meth- 
ods for fractionation of metals in sediment: 1. dilute HNOs (total 
specifically-adsorbed metal); 2. 1 M NHC! (ion-exchangeable); 3. 
H2O2 (organic); 4. density separation using bromoform. The studies 
indicated that dilute HNO; could not remove ail the lead from 
MnO, that intercomponent interferences prevented 100% removal 
by H2O:2 and NH,Cl, and that density separations could not separate 
oxide coatings from clay minerals. 


48727 Heavy metals in mussels (Mytilus galloprovincialis) from 
the Gulf of La Spezia and from the promontory of Portofino, Italy. 
Capelli, R.; Contardi, V.; Fassone, B.; Zanicchi, G. (Univ. of 
Genoa). Mar. Chem.; 6: No. 2, 179-185(1978). 

In different samples of Mytilus galloprovincialis Cd, Co, Cr, 
Cu, Hg, Mn, Ni, Pb and Zn were determined by AAS. The mussels 
were taken from 11 sites in the Port of La Spezia. Typical concentra- 
tion ranges (ug/g dry weight) were as follows: Cd, 2.0 to 6.8; Co, 
0.8 to 3.2; Cr, 5.8 to 19.5; Cu, 6.9 to 33.7; Hg, 0.15 to 0.38; Mn, 11.8 
to 37.8; Ni, 1.3 to 10.9; Pb, 13.9 to 44.6 and Zn, 203 to 379. Other 
samples were collected at 4 sites on the Promontory of Portofino 
and the following values were obtained: Cd, 0.8 to 1.1; Co, 2.6 to 2.9; 
Cu, 3.3 to 4.2; Hg, 0.09 to 0.15; Mn, 6.3 to 9.1; Ni, 1.2 to 2.4; Zn, 120 
to 140. 


48728 Distribution of polychlorinated bephenyls in a municipal 
wastewater treatment plant and environs. Bergh, A.K. (Indiana Univ., 
Bloomington); Peoples, R.S. Sci. Total Environ.; 8: No. 3, 197- 
204(Nov 1977). 

Distribution of polychlorinated biphenyls (PCB) in sewage 
wastes at a municipal sewage treatment plant was studied, showing 
that the great bulk of PCBs entering such a treatment plant become 
adsorbed onto the grit chamber solids and the sludge that is passed 
from the anaerobic digesters. When appreciable quantities of PCBs 
are present in sewage, as was the case in this study, significant 
quantities can nevertheless pass with the effluents discharged from 
the treatment plant. The PCB concentrations in the treatment plant 
waters undergoing secondary and tertiary treatment tend to be 
consistent with the limited solubility properties of the PCBs. Howev- 
er, appreciably higher concentrations can be found in the sediments 
of waters receiving treatment plant discharges and bioaccumulation 
in fish is demonstrated readily. Also described are quantitative data 
on PCBs in soils fertilized with PCB-contaminated sludge. 


48729 Spreading of crude oil spills across a lake. Phillips, C.R.; 
Groseva, V.A.M. (Univ. of Toronto). Water, Air, Soil Pollut.; 5: No. 
3, 353-360(Aug 1977). 

The spreading of two different crude oils on the surface of 
lakes in the Mackenzie River delta region near Inuvik, N.W.T., 
Canada was examined. The crude oils spread with a velocity of 3 to 
16% of the wind velocity of 5.2 km h™*. For one of the crude oils 
studied, a surface-active slick moved ahead of the bulk oil front. For 
both crude oil samples, compositional changes from center to edge 
of the bulk of the oil slick could reasonably be accounted for by 
evaporation only. 


48730 Calculated sulfur dioxide equilibria at low concentrations 
between air and water. Hocking, M.B.; Lee, G.W. (Univ. of Victoria, 
British Columbia). Water, Air, Soil Pollut.; 8: No. 3, 255-262(Aug 
1977). 

Low concentration equilibria of SO2 between air and water 
have been calculated for temperatures in the range 0 to 60°C and air 
concentrations of 2 ppb to 100 ppM incorporating the best currently 
available theory to define this process. The data showed negative, 
non-regular deviations of from less than 1 to about 12% lower than 
the limited experimental aqueous concentration data available at 
these levels. Log-log plots of these equilibrium data were linear over 
a four decade concentration span in air and provided a format which 
may be readily interpolated for data access. Linear plots of the 
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fraction of the total aqueous SO: present as unreacted SO» presented 
here for the first time, show a more marked rise with concentration 
than was expected, which is used to qualitatively explain biological 
and corrosion activity of dilute solutions of SO:. 


48731 Outdoor model simulating a Baltic Sea littoral ecosystem. 
Notini, M.; Nagell, B.; Hagstroem, A.; Grahn, O. (Swedish Water 
and Air Pollution Research Lab., Stockholm). Oikos; 28: No. 1, 2- 
9(1977). 

Plastic pools (surface 6.6 m?, volume 4.2 m*) were equipped 
with a flow-through system providing 2.51 min™*. Except for fish 
predators the main components of the flora and fauna of the Baltic 
littoral zone were introduced into the pools to form a model of the 
ecosystem. During 8 weeks the macroscopic epifauna and infauna of 
the bladder wrack Fucus vesiculosus L. were found to be qualita- 
tively and quantitatively fairly stable, and the number of aerobic 
heterotrophic bacteria showed little variation. Oxygen concentra- 
tion, temperature and pH were recorded and compared with values 
measured in the littoral zone. The results indicate good agreement 
between the characters of the model system and of the natural 
littoral ecosystem. This together with the observed stability and the 
possibilities for controlling and measuring the conditions in the 
system makes us believe that the model is a valuable tool for 
assessing toxic effects on the littoral ecosystem. 


48732 Sub-obliterative effects of mine-tailing on marine infaunal 
benthos. II, Effect on the productivity of ammotrypane aulogaster. 
Jones, A.A.; Ellis, D.V. (Univ. of Victoria, British Columbia). 
Water, Air, Soil Pollut.; 5: No. 3, vp(Apr 1976). 

The effect of mine-tailing on benthic productivity in a thresh- 
old inlet was explored by studies on the polychaete Ammotrypane 
aulogaster Rathke, 1843. Ammotrypane was chosen as an indicator 
species of potentially reduced production in the area fringing total 
benthic obliteration due to its abundance (up to 1017 m~?) at the 
time of the surveys. Densities, weights and lengths were inversely 
related to greater tailing deposition. These observations indicate that 
under light tailing there is some loss in benthic production. More 
detailed time-series studies are now required to measure the extent of 
the loss. 


48733 Effects of acid precipitation on macrophytes in oliotrophic 
Swedish lakes. Hultberg, H.; Grahn, O. J. Great Lakes Res.; 2: No. 
Suppl. 1, 218-221(1976). 

The bacterial degradation of particulate organic matter of the 
sediments is dependent upon a complex array of interacting physical 
and chemical parameters of the sedimenting organic material itself, 
the sediments, and the overlying water. Degradation rates are influ- 
enced, for example, by more obvious parameters such as tempera- 
ture, salinity, inorganic composition of the sediments, and the extent 
of lignified tissue input to the sediments. Other less well understood 
factors certainly play a role, e.g. the metabolically inactivating 
adsorption of organic substrates to inorganic particles such as clays 
and carbonates, and the inactivation of degradative enzymes as they 
complex with humic compounds and precipitate. In relation to 
atmospheric pollution, it is clear that acidificetion of the fresh waters 
markedly decreases the rates of degradation of organic inputs to the 
sediments and results in an accumulation of organic loading to the 
system. Ramifications of this loading and decreased degradation of 
organic matter are many. Inorganic nutrient regeneration is sup- 
pressed with attendant effects on the growth and succession of both 
the micro- and macroflora. Further, the large detrital reserve and its 
slow degradation are critical operators on the stabilization of the 
much more unstable fluctuating opportunistic metabolic responses of 
the living populations. Increased acidity, or other severely toxic 
pollutants for that matter, can disrupt this stabilizing control of 
degrading detritus and appreciably alter the metabolism of the lake 
system. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 48656, 48658, 48672, 48673, 
48674, 48676, 48677, 48679, 48683, 48703, 48704, 48717, 48722, 48743 


48734 (ORNL—5365, pp 115-137) Earth sciences. Tamura, T. 
Mar 1978. 

In Environmental Sciences Division annual progress report 
for period ending September 30, 1977. 

The following waste management studies were conducted: 
assessment of ORNL radioactive solid waste disposal practices and 
facilities; assessment of stream monitoring network in White Oak 
Creek watershed; discharge of ®Sr from burial ground 4; evaluation 
of burial {ground corrective measures; halocarbons as ground water 
tracers; ®°Co transport mechanisms; ®Co adsorption kinetics; and 
soil chromatograph K/sub d/ values. Other studies were conducted 
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on cycling and transport of fusion-activation products in the terres- 
trial environment; Clinch River inventory; biological denitrification; 
leachates from stored fossil-fuel solids; coal storage piles; and dispos- 
al of solid wastes. (HLW) \ 


48735 Dry deposition loading of Lake. Michigan by airborne 
particulate matter. Sievering, H. (Governors State Univ., Park 
Forest South, IL). Water, Air, Soil Pollut.; 5: No. 3, 309-318(Apr 
1976). 


A transport model as a function of particle size is presented 
which couples Chicago area meteorological data through the mixed 
layer with laboratory and field data on water surface dry deposition. 
The model is used to (a) estimate a minimum mass transfer efficiency 
by dry deposition from the Chicago area to Lake Michigan, (b) 
compare this minimum with the maximum wet deposition likely, and 
(c) estimate the transfer efficiency of trace metals. Dry deposition is 
found to cause 15% or more mass transfer efficiency of aerosols to 
the Lake. This value is considered to be equal to or greater than the 
efficiency of precipitation scavenging mass transfer. However, dry 
deposition as a function of particle size is such that the transfer of 
trace metals by this mechanism appears to be a few percent or less. 
Consequently, precipitation scavenging appears to be the dominant 
mechanism for trace metal transfer to Lake Michigan. 


WATER 
REFER ALSO TO CITATION(S) 46937, 46942, 48705, 48708 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 46965, 48680, 48682 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 48674, 48715, 48716 


48736 (ORNL—S257, pp 174-186) Power plant effects. Coutant, 
C.C. Nov 1977. 

In Environmental Sciences Division annual progress report 
for period ending September 30, 1976. 

Progress is reported on the following research projects: the 
impacts of entrainment; comparative thermal responses of large- 
mouth bass from Minnesota-Wisconsin and Tennessee populations; 
temperature acclimation patterns of juvenile striped bass; effects of 
cold temperature on the survival and behavior of threadfin shad; 
field temperature selection by fish; predictive thermoregulation; size- 
selective predation by bluegills and smallmouth bass; largemouth 
bass cannibalism; snail production under constant and varying tem- 
perature; annual growth pattern of Corbicula manilensis as affected 
by the Kingston steam plant; comparative temperature-dependent 
growth rates of bass fry; power plant effect studies on burrowing 
mayfly populations; largemouth bass modeling; and interception and 
retention of simulated cooling tower drift. (HLW) 


48737 (ORNL—5365, pp 18-27) Cooling systems. Coutant, C.C. 
Mar 1978. 

In Environmental Sciences Division annual progress report 
for period ending September 30, 1977. 

Progress on the thermal effects project is reported with 
regard to physiology and distribution of Corbicula; power plant 
effects studies on burrowing mayfly populations; comparative ther- 
mal responses of largemouth bass from northern and southern popu- 
lations; temperature selection by striped bass in Cherokee Reservoir; 
fish population studies; and predictive thermoregulation by fishes. 
Progress is also reported on the following; cause and ecological 
ramifications of threadfin shad impingement; entrainment project; 
aquaculture project; pathogenic amoeba project; and cooling tower 
drift project. (HLW) 


48738 Processing aerial and satellite data. Eliason, J.R.; Foote, 
H.P. (Battelle Northwest Lab., Richland, WA). Trans. Am. Nucl. 
Soc.; 28: 272(Jun 1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 


See CONF-780622—. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 48136, 48715, 48721, 48738 
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REGULATIONS 
REFER ALSO TO CITATION(S) 48074 


48739 Water pollution control: assessing the impacts and costs of 
environmental standards. Luken, R.A.; Pechan, E.H. New York; 
Praeger Publishers (1977). 193p. $18.50. 

This book addresses one of the key policy changes enacted 
into law by the Congress in 1972, the Federal Water Pollution 
Control Act Amendments of 1972, that of requiring certain catego- 
ries of industries and municipalities to meet pollution-discharge 
standards based on specific technology objectives regardless of the 
prior conditions or desired uses of the water. The procedures used to 
address this issue consist of: (1) design of a conceptual approach to 
provide quantitative information concerning the issue based on avail- 
able information, (2) exercise of the quantitative analysis tools to 
examine both current policies and some logical alternatives, (3) 
analysis of the quantitative results in order to generate findings and 
conclusions, and (4) consideration of the findings and conclusions in 
order to gain insights into potential alternatives that are both more 
efficient than current policies and are practicable from the stand- 
point of implementation. These insights are presented in the final 
chapter of the book as specific recommendations for a change in the 
Federal water pollution control legislation. While the quantitative 
analyses presented are applicable only in the analysis of water- 
pollution problems, the overall method of developing, executing, 
and using results based on the study framework is generically 
applicable to the study of other major public policy issues. Thus, this 
book presents a framework for problem study with wide application 
as well as a set of specific results. 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


48740 (CONF-7609161—, pp 79-81) Non-commercial fuels in 
developing countries. Reddy, A.K.N. (United Nations Environment 
Programme, Nairobi, Kenya). 1976. 

From Joint conference between the University of Reading 
and UK section of the International Solar Energy Society; Reading, 
UK (13 Sep 1976). 

In Solar energy in agriculture. 

The need for consideration of the environmental effects of 
continuing use of non-commercial fuels (firewood, animal and agri- 
cultural wastes) in developing countries is discussed. The provision 
of alternative energy sources (solar, wind, and biogas) to the poorest 
sections of the population is cited as a means of coping with the 
increasing energy demands of the growing populations. A method 
for replacing non-commercial fuels is outlined. (JGB) 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 46370, 46986, 48062, 48067, 
48092, 48171 


48741 (CONF-780622—38) Geographical data structures sup- 
porting regional analysis. Edwards, R.G.; Durfee, R.C. (Union Car- 
bide Corp., Oak Ridge, Tenn. (USA). Computer Sciences Div.). 
1978. Contract W-7405-ENG-26. 7p. Dep. NTIS, PC A02/MF AO1. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

In recent years the computer has become a valuable aid in 
solving regional environmental problems. Over a hundred different 
geographic information systems have been developed to digitize, 
store, analyze, and display spatially distributed data. One important 
aspect of these systems is the data structure (e.g. grids, polygons, 
segments) used to model the environment being studied. This paper 
presents eight common geographic data structures and their use in 
studies of coal resources, power plant siting, population distributions, 
LANDSAT imagery analysis, and landuse analysis. 


48742 Societal impacts of energy-related health effects and con- 
trol technology. Comar, C. (Electric Power Research Inst., Palo 
Alto, CA). Trans. Am. Nucl. Soc.; 28: 70(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 
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ASSESSMENT OF ENERGY TECHNOLOGIES 
REFER ALSO TO CITATION(S) 46384, 46986, 48088, 48660, 48827 


48743 (BNL—24016) ERDA’s oceanographic program for the 
mid-atlantic coastal region. Barvenik, F.W. (ed.). (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02-0016. 
137p. Dep. NTIS, PC A07/MF AO1. 

Workshop on mid-atlantic coastal oceanographic research, 
January 5—7, 1977. 

The Middle Atlantic Continental Shelf (MACS), surrounded 
by a region of high population density and energy use, may poten- 
tially be affected by the development of natural energy resources on 
the shelf itself or within the region and the location of energy 
facilities upon or adjacent to the shelf. A goal of the ERDA research 
program in this region is to optimize energy development while 
minimizing deleterious environmental effects. The aim of this meet- 
ing was to bring the ERDA-MACS region contractors together for 
mutual enlightenment on the ongoing research programs and to plan 
future actions in light of ERDA’s interests. This report grew out of 
the deliberations within the three workshop groups set up to accom- 
plish this latter goal. We first deal with the assessment of the 
principal stresses and how they may be transferred in the ecosystem 
or to man. Next, contractor capabilities and research facilities are 
summarized. This is followed by a statement on the potential for 
multi-group or multi-agency research coordination. The Appendix 
contains research summaries from the present contractors. 


48744 (DOE/EDP—0025) Environmental Development Plan 
(EDP). Summary and status of environmental development plans, FY 
1979. (Department of Energy, Washington, D.C. (USA)). Apr 1978. 
8lp. Dep. NTIS, PC A05/MF AO. 

This report provides an overview of the Department of 
Energy's Environmental Development Plan (EDP) system, devel- 
oped to ensure the identification and consideration of environmental 
concerns associated with energy technology development. Informa- 
tion contained in the FY 1977 EDP’s, prepared for 26 specific 
technologies, is summarized. This information includes the technol- 
ogy descriptions, potential environmental concerns, and selected 
research requirements. The evolving DOE EDP process also is 
described. 


48745 Accidents and unscheduled events related to non-nuclear 
energy systems. Clifford, P. (Mitre Corp., McLean, VA); Gage, S. 
Trans. Am. Nucl. Soc.; 28: 71(Jun 1978). 

1978) From ANS annual meeting; San Diego, CA, USA (18 Jun 


* See CONF-780622—. 


ENVIRONMENTAL IMPACT STATEMENTS 


48746 (DOE/EIS—0021(Vol.1)) Strategic petroleum reserve. 
Seaway group salt domes, Brazoria County, Texas. Final environmen- 
tal impact statement. (Department of Energy, Washington, D.C. 
(USA)). Jun 1978. 403p. Dep. NTIS, PC E10/MF E10. 

This Final EIS discusses the environmental impacts of devel- 
oping and operating a 100 million barrel crude oil storage facility at 
one or more of five candidate sites in the Seaway Group. The 
primary site for Strategic Petroleum Reserve (SPR) development in 
this group is an expansion of the existing Bryan Mound storage 
facilities by 100 million barrels. The other four candidates are new 
sites: the Nash salt dome in Fort Bend County, Texas, and the Allen, 
Damon Mound and West Columbia salt domes in Brazoria County, 
Texas. One of these four sites may be developed as an alternative, or 
in addition to the expansion of existing storage at Bryan Mound. 
This site specific EIS analyzes the environmental impacts which 
would occur during site preparation and operation of oil storage 
facilities at each of the five locations. The construction activities 
necessary to develop storage cavities, terminal facilities and pipelines 
required for the Seaway Group of SPR sites would result in topo- 
graphical modification of the site areas due to onsite fill, excavation 
and surface grading; degradation of water quality due to increased 
sediment load caused by resuspension during dredging and by ero- 
sion; degradation of air quality due to fugitive dust, vehicle emissions 
and paint vapors; and impacts to the aquatic and terrestrial flora and 
fauna resulting from construction activities. The most significant 
impacts of project operation would be the impacts on air quality due 
to hydrocarbon emissions associated with tanker loading and unload- 
ing; impacts on water quality due to brine disposal in the Gulf of 
Mexico and due to possible oil and brine spills; and impacts on flora 
and fauna resulting from such oil and brine spills. The extent of the 
impacts may vary depending on the lengths of pipelines constructed 
to connect with water supply, brine disposal, and oil distribution 
systems. 
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48747 (DOE/EIS—0021(Vol.2)) Strategic petroleum reserve. 
Seaway group salt domes, Brazoria County, Texas. Final environmen- 
tal impact statement, Volume 2. Appendices A and B. (Department of 
Energy, Washington, D.C. (USA)). Jun 1978. 357p. Dep. NTIS, PC 
E10/MF E10. 

Detailed descriptions are given of the development and oper- 
ation of the five proposed storage sites for the Strategic Petroleum 
Reserve in the Seaway Group salt domes in Texas. A second 
appendix gives an equally detailed description of the environment at 
these sites. (JSR) 


48748 (DOE/EIS—0021(Vol.3)) Strategic petroleum reserve. 
Seaway group salt domes, Brazoria County, Texas. Final environmen- 
tal impact statement. Volume 3. Appendices C thru K. (Department of 
Energy, Washington, D.C. (USA)). Jun 1978. 614p. Dep. NTIS, PC 
E10/MF E10. 

A detailed description is given of the environmental impacts 
of the proposed and alternative actions in the construction and 
operation of storage facilities for the Strategic Petroleum Reserve in 
the Seaway Group salt domes in Texas. In the other appendices the 
following topics are discussed: oil-in-brine model study, oil-in-brine 
spill risk analysis, cavern stability, Seaway Group diffuser site study, 
deep well injection of brine, hydrocarbon emissions and model to 
calculate ground-level concentrations, and oil temperatures during 
withdrawal. The comments received as a result of the draft EIS are 
compiled. (JSR) 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


48749 (CONF-780560—1) Preservation of mammalian germ 

plasm by freezing. Mazur, P. (Oak Ridge National Lab., Tenn. 

vee 4 1978. Contract W-7405-ENG-26. 21p. Dep. NTIS, PC A02/ 
AOl. 

From Symposium on animal models for contraceptive and 
fertility research; Washington, DC, USA (8 May 1978). 

Embryos of several mammalian species can be frozen to - 
196°C (or below) by procedures that result in the thawed embryos 
being indistinguishable from their unfrozen counterparts. The surviv- 
al often exceeds 90%, and in liquid nitrogen it should remain at that 
high level for centuries. Sublethal biochemical changes are also 
precluded at -196°C. No developmental abnormalities have been 
detected in mouse offspring derived from frozen-thawed embryos, 
and, since all the manipulations are carried out on the preimplanta- 
tion stages, none would be expecied. 


48750 Thermal energy exchange model and water loss of a barrel 
cactus, Ferocactus acanthodes. Lewis, D.A.; Nobel, P.S. (Univ. of 
California, Los Angeles). Plant Physiol; 60: No. 4, 609-616(Oct 
1977). 

The influences of various diurnal stomatal opening patterns, 
spines, and ribs on the stem surface temperature and water economy 
of a CAM succulent, the barrel cactus Ferocactus acanthodes, were 
examined using an energy budget model. To incorporate energy 
exchanges by shortwave and longwave irradiation, latent heat, con- 
duction, and convection as well as the heat storage in the massive 
stem, the plant was subdivided into over 100 internal and external 
regions in the model. This enabled the average surface temperature 
to be predicted within 1 C of the measured temperature for both 
winter and summer days. Reducing the stem water vapor conduc- 
tance from the values observed in the field to zero caused the 
average daily stem surface temperature to increase only 0.7 C for a 
winter day and 0.3 C for a summer day. Thus, latent heat loss does 
not substantially reduce stem temperature. Although the surface 
temperatures averaged 18 C warmer for the summer day than for the 
winter day for a plant 41 cm tall, the temperature dependence of 
stomatal opening caused the simulated nighttime water loss rates to 
be about the same for the 2 days. Spines moderated the amplitude of 
the diurnal temperature changes of the stem surface, since the daily 
variation was 17 C for the winter day and 25 C for the summer day 
with spines compared with 23 C and 41 C, respectively, in their 
simulated absence. Ribs reduced the daytime temperature rise by 
providing 54% more area for convective heat loss than for a smooth 
circumscribing surface. In a simulation where both spines and ribs 
were eliminated, the daytime average surface temperature rose by 5 
Cc. 


BEHAVIORAL BIOLOGY 


REFER ALSO TO CITATION(S) 46390, 48736, 48737, 48811, 
48883, 48929 
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48751 Locomotor activity in Chrysemys picta: response to asyn- 
chronous cycles of temperature and Graham, T.E.; 
Hutchison, V.H. (Univ. of Rhode Island, Kingston). Copeia; No. 2, 
364-367(5 May 1978). 

The effect of regularly shifted daily cycles of temperature and 
photoperiod was determined on the timing of activity in the emydid 
turtle, Chrysemys picta, an aquatic heliotherm. Light and tempera- 
ture cycles with a constant phase relationship were shifted out of 
phase by advancing the temperature cycle one hour each day and 
delaying the light cycle one hour each day. The resulting activity 
pattern was explained by the interaction of a light-sensitive oscillator 
and a temperature sensitive oscillator. It was suggested that the 
locomotor activity of Chrysemys is closely coupled to the biological 
clock. This coupling is adaptive in that it probably serves as an 
effective synchronizer of activity in nature. 


48752 Copulatory behavior of the coconut or robber crab Birgus 
latro (L.) (Decapoda anomura, paguridea, coenobitidae). Helfman, 
G.S. (Univ. of Georgia, Athens). Crustaceana (Leiden); 33: No. 2, 
198-202(Sep 1977). 

In the report, mating in Birgus is described and compared 
with discriptions of the copulatory behavior of other hermit crabs. 
Apparently in Birgus, mating is a relatively rare and short event 
with the time spent in pre-copulatory activities being reduced. There 
has also been an apparent reduction in the number of behavioral 
pattern used during courtship. Some of the differences in copulation 
of the coconut crab may be attributed to an overall adaptation of the 
species to terrestrial life. For example, the hard exoskeleton of the 
female could serve in part to reduce desiccation. A reduction in the 
frequency and duration of copulation could be related to the ex- 
tremely ——— intraspecific behavior of Birgus, the crab’s high 
potential or ae serious injuries, and the maintenance of an 
individual distance of approximately one meter. These behavioral 
traits are in marked contrast to the generalized gregariousness of 
most hermit crabs, including other members of the family Coenobiti- 
dae. 


48753 Parasitism and r- and K-selection. Esch, G.W.; Hazen, 
T.C.; Aho, J.M. (Wake Forest Univ., Winston-Salem, NC). pp 9-62 
of Regulation of parasite populations. New York; Academic Press, 
Inc. (1977). 

A review of the literature on host-parasite relationships and 
regulation of parasite | ae ceca is presented. Some topics discussed 
are as follows: host factors such as diet, age, sexual maturity, and 


behavior; inter- and intraspecific interactions; temperature effects; 
dispersion; mortality; and competition. (HLW) 


48754 (ORNL-tr—4617) Losses caused to gallinaceous birds by 
flying into wires. Hiltuen, E. Translated by S.D. Blalock Jr. from 
Suom. Riista; 8: 200-201(1953). vp. Dep. NTIS, PC A02/MF A0O1. 

Research on 225 verified accidents revealed great losses of 
game birds as a result of flying into electrical and telephone wires. 
Most accidents occurred during the months of September to Novem- 
ber and most occurred at twilight when visibility was poor. The 
greatest frequency of accidents occurred among large birds such as 
grouse since they cannot avoid wires as easily as small birds. (HLW) 


BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 48434, 48456, 48771, 48772, 
48779, 48781, 48782, 48807, 48813, 48814, 48884, 48910, 48912 


48755 (BNL—24247) Isolated photochemical reaction centers 
from bacteriochlorophyll b-containing organisms. Thornber, J.P.; 
Dutton, P.L.; Fajer, J.; Forman, A.; Holten, D.; Olson, J.M.; Parson, 
W.W.; Prince, R.C.; Tiede, D.M.; Windsor, M.W. (Brookhaven 
National Lab., Upton, N.Y. (USA); Pennsylvania Univ., Philadelphia 
(USA). Dept. of Biochemistry and Biophysics; Washington State 
Univ., Pullman (USA). Dept. of Chemistry; Washington Univ., 
Seattle (USA). Dept. of Biochemistry). 1977. Contract EY-76-C-02- 
0016. 16p. Dep. NTIS, PC A02/MF AO1. 

Optical, ESR, and pulsed laser spectroscopic examination of 
isolated bacteriochlorophyll containing reaction centers (RCs) dem- 
onstrates that their composition and their mechanism for charge 
separation are very similar in BChl a-containing RCs and BChl b. 
Comparison of the optical spectra of isolated RCs of the BChl b- 
containing bacteria, Rhodopseudomonas viridis and Thiocapsa pfen- 
nigii, with those of their intact cells shows that the PBh in the RC is 
not generated during the isolation procedure. 


48756 (UCLA—12-1151) Regulation of cyclic GMP, cyclic amp 
and lactate dehydrogenase by putative neutrotransmitters in the C6 rat 
glioma cell line. Bottenstein, J.E.; de Vellis, J. (California Univ., Los 
Angeles (USA). Lab. of Nuclear Medicine and Radiation Biology). 
phy Contract EY-76-C-03-0012. 16p. Dep. NTIS, PC A02/MF 


ERA VOL. 3, NO. 20 


In C6 cells norepinephrine and dopamine caused transient 
increases in cyclic GMP and cyclic AMP, as well as an induction of 
lactate dehydrogenase. All of these responses were blocked by 1- 
propranolol, suggesting mediation by a 8-receptor. Phentolamine 
potentiated the NE-increased cAMP levels by 5-fold when NE was 
used at suboptimal doses, suggesting the presence of a-adrenergic 
receptors in C6 cells. Carbamylcholine decreased the levels of both 
cyclic nucleotides, with hexamethonium partially reversing the 
effect on cyclic GMP. Dibutyryl-cyclic GMP or carbamylcholine 
reduced catecholamine-induced cyclic AMP levels. Serotonin in- 
creased cyclic GMP levels 60% and decreased cyclic AMP levels 
36%. Calcium- and magnesium-free media inhibited the norepineph- 
rine-induced levels of cyclic GMP and cyclic AMP respectively. 


48757 (UR/3490/LCP—7) Application of nanosecond fluores- 
cence spectroscopy to cytochrome c oxidase. Asher, I.M. (Rochester 
Univ., N.Y. (USA). Dept. of Radiation Biology and Biophysics). 
1977. Contract EY-76-C-02-3490. 351p. Dep. NTIS, MF AO1. 

Thesis. Portions of document are illegible. 

The techniques of nanosecond fluorescence spectroscopy, in 
conjunction with extrinsic fluorescent probes were applied to deter- 
gent solubilized cytochrome oxidase to study the conformational 
change which occurs upon reduction of the enzyme. A nanosecond 
fluorometer was constructed and a computer program was written 
to fit the data with either a single or double exponential decay using 
the method of moments. To improve the quality of the fit, particular- 
ly in the case of a double exponential decay, it was necessary to 
introduce a perturbation algorithm which corrected for an apparent 
time shift in the existing lamp intensity profile. The instrument and 
the program were evaluated using fluorescence standards of quinine 
bisulfate (QBS) and 1-anilino-8-naphthalene sulfonate (ANS). An 
additional evaluation was made by measuring the lifetime and aniso- 
tropy of the ANS fluorescence emission of ANS-apomyoglobin. 
Seven different probes, many of which are environmentally sensi- 
tive, were used to label cytochrome oxidase. They were either ionic 
or non-ionic and were either adsorbed or covalently bound to the 
enzyme. 


48758 Inability of vitamin A deficiency to alter benzo(a)pyrene 
metabolism in Syrian hamsters. Bornstein, W.A.; Lamden, M.P.; 
Chuang, A.H.L.; Gross, R.L.; Newberne, P.M.; Bresnick, E. (Univ. 
~ — Burlington). Cancer Res.; 38: No. 6, 1497-1501(Jun 
1 3 

Syrian golden hamsters were placed on a control or vitamin 
A-deficient diet. When their serum vitamin A content was signifi- 
cantly reduced, i.e., to less than 10% of controls, the hamsters were 
killed and lung aryl hydrocarbon hydroxylase activity and metabo- 
lism of benzo(a)pyrene were determined. The benzo(a)pyrene meta- 
bolite profile was similar with control and A-deficient systems, and 
only few quantitative differences were noted. Addition of 8-retinyl 
acetate to the in vitro incubations did not substantially affect 
benzo(a)pyrene metabolism. 


48759 Biochemical activation of aryl hydrocarbon hydroxylase 
activity, cellular distribution of polynuclear hydrocarbon metabolites, 
and DNA damage by polynuclear hydrocarbon products in human cells 
in vitro. Milo, G.E.; Blakeslee, J.; Yohn, D,S.; DiPaolo, J.A. (Ohio 
State Univ., Columbus). Cancer Res.; 38: No. 6, 1638-1644(Jun 1978). 
Carcinogenic polynuclear hydrocarbons 
dimethylbenzanthracene, 3-methylcholanthrene, 
benzo(a)pyrene] were added to human skin fibroblast cell cultures. 
Only benzo(a)pyrene at 10 yg/ml or above induced mixed-function 
hydroxylase activity, altered cell proliferation kinetics, and caused 
DNA damage as measured by altered grain count and bromodeox- 
yuridine incorporation. 3-Methylcholanthrene at concentrations as 
high as 15 pg/ml was ineffective. 7,12-Dimethylbenzanthracene at 6 
—_ or above induced mixed-function oxygenase and stimulated 
NA synthesis and cell proliferation, but at those concentrations 
little or no cytotoxicity or DNA damage was detected. The noncar- 
cinogenic analogs 6,8, 12-trimethylbenzanthracene, 5- 
fluorodimethylbenzanthracene, anthracene, and phenanthrene had 
no detectable effect on the human cells. It was concluded that 
benzo(a)pyrene can initiate all the biochemical events in human cells 
probably necessary to initiate transformation of human cells in vitro. 


48760 Bacteriochlorophyll-protein complexes from the light-har- 
vesting antenna of photosynthetic bacteria. Sauer, K.; Austin, L.A. 
(Univ. of California, Berkeley). Biochemistry; 17: No. 10, 2011- 
2019(16 May 1978). 

Detergent-solubilized bacteriochlorophyll—protein complex- 
es corresponding to the light-harvesting antenna are isolated from 
Rhodopseudomonas sphaeroides, strain 2.4.1 (wild-type) and R-2 
(carotenoidless) mutant, and from Rhodospirillum rubrum, wild- 
type. Detailed studies of the complex derived from the R-26 mutant 
indicate that it contains two bacteriochlorophyll (BChl) molecules 
and two copies of a peptide of 8.5 kdaltons, together with about 20 
percent phospholipid in a unit of about 22 kdaltons. Distinctive 
absorption and circular dichroism spectra indicate that this unit is 
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present in whole cell chromatophores derived from the bacteria, in 
large aggregates obtained by fractionation using Triton X-100 and as 
a monomeric unit in the presence of 0.5 percent sodium dodecyl 
sulfate. A similar component derived from the wild-type Rps. 
sphaeroides contains three BChl, two peptides of about 10 kdaltons, 
carotenoid, and phospholipid. The additional BCh! molecule appears 
to be associated with an absorption band at 800 nm that is present in 
addition to the 850-nm band seen in the R-26 mutant complex. A 
similar complex from Rds. rubrum was studied in less detail. The 
interactions of the BChl molecules within these complexes are 
interpreted in terms of intermediate exciton coupling. Additional 
weaker reactions between the complexes in aggregates or in the 
intracytoplasmic membranes of the bacteria are invoked to account 
for fluorescence depolarization and fluorescence yield observations. 
Excitation transfer within the light-harvesting antenna that leads to 
photochemical trapping in the reaction centers is probably a direct 
consequence of these interactions. 


48761 Defective and enhanced postreplication repair in classical 
and variant xeroderma pigmentosum cells treated with N-acetoxy-2- 
acetylaminofluorene. D'Ambrosio, S.M.; Setlow, R.B. (Brookhaven 
National Lab., Upton, NY). Cancer Res.; 38: No. 4, 1147-1153(Apr 
1978). 

Xeroderma pigmentosum (XP) cells proficient in the excision 
repair of pyrimidine dimers (XP variants) were also found to be 
proficient in the excision repair of N-2-acetoxyacetylaminofluorene 
(AAAF)-induced lesions in their DNA, as assayed by the photolysis 
of 5-bromodeoxyuridine incorporated during repair. However, the 
time in which the small segments of newly synthesized DNA, made 
immediately after treatment of cells with AAAF, were joined to- 
gether to form DNA of parental size by a process called postreplica- 
tion repair was long in the XP variant and classical cells. Although 
increasing doses of AAAF increased the time for making daughter 
DNA of parental size for variant and classical XP cells, AAAF did 
not appear to affect this process in normal human cells. Treatment of 
variant and classical XP cells with a relatively small dose (2.5 4M) 
of AAAF or 2.5 J/sq m of uv radiation several hr before a 2- to 3- 
fold-larger dose decreased the time for the pulse-labeled DNA to 
appear as parental size. 


48762 Effects of hyperthermia on the production and activity of 
primary and secondary cytolytic T-lymphocytes in vitro. Harris, J.W.; 
Meneses, J.J. (Univ. of California, San Francisco). Cancer Res.; 38: 
No. 4, 1120-1126(Apr 1978). 

The effects of hyperthermia (up to 43°) on the cytolytic 
activity (5'Cr release assay) and differentiation of primary and 
secondary cytolytic T-lymphocytes (CTL) in vitro were studied. 
Mixed-leukocyte cultures were established from splenic leukocytes 
of C57BL/6 mice and DBA/2 stimulator lymphocytes, and the CTL 
formed on Day 4 (primary) or on Day 21, 3 days after restimulation 
of the cultures with alloantigen (secondary), were assayed against 
P815 mastocytoma cells. Hyperthermia (43°) caused a marked de- 
crease in cytolytic activity, the response curves for primary and 
secondary CTL being characterized by an initial shoulder followed 
by an exponential curve with an increment of dose needed to reduce 
activity to 37% of a starting value of 4 or 2 min, respectively. Some 
of the damage was repaired when the cells were incubated at 20° or 
37° for several hr (peak = 4 hr), and neither suppression of protein 
synthesis nor damage to membrane lipids seemed to be the causative 
mechanism. Heat also affected the differentiation of precursor cells 
into CTL. In both short-term mixed leukocyte cultures stimulated 
with 2-mercaptoethanol and long-term mixed-leukocyte cultures 
stimulated with alloantigen, heating to 43° before stimulation caused 
a 2- to 3-fold increase in subsequent CTL formation with short 
heating times, followed by a severe decrease with longer heating 
times. The results demonstrate that both primary and secondary 
CTL, as well as the cells involved in their differentiation in this 
system, are quite sensitive to temperatures in the range that is 
proposed for use in tumor therapy. 


48763 Purification, partial characterization, and clinical evalua- 
tion of a pancreatic oncofetal antigen. Gelder, F.B.; Reese, C.J.; 
Moossa, A.R.; Hall, T.; Hunter, R. (Univ. of Chicago). Cancer Res.; 
38: No. 2, 313-324(Feb 1978). 

The paper describes purification and partial characterization 
of a putative pancreatic oncofetal antigen. Pancreatic oncofetal 
antigen is a glycoprotein with a molecular weight between 800,000 
and 900,000, which migrates in the a2- to B-region on electrophore- 
sis. It is found in fetal pancreas and pancreatic cancer tissue, but it is 
not found in normal adult pancreas. Highly purified material migrat- 
ed as a single band on polyacrylamide gel electrophoresis and 
immunized rabbits to produce monospecific antibody without ab- 
sorption. Pancreatic oncofetal antigen is clearly different from car- 
cinoembryonic antigen, other known tumor-associated antigens, 
acute-phase reactants, and normal serum proteins. In addition, a 
quantitative rocket immunoelectrophoresis assay sensitive enough to 
detect pancreatic oncofetal antigen in the serum of most patients was 
developed and used to monitor the purification of pancreatic oncofe- 
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tal antigen and to evaluate its clinical application. Assays for pancre- 
atic oncofetal antigen were carried out on three panels of sera. 
Results demonstrate that pancreatic oncofetal antigen is found in the 
sera of most individuals; however, by far the highest absolute levels 
and the highest frequency of elevated levels were found in sera of 
patients with carcinoma of the pancreas. Elevated levels of pancreat- 
ic oncofetal antigen were also observed in the serum of some patients 
with carcinoma of the lung, stomach, colon, biliary tract, and breast 
as well as in the serum of some pregnant women and other individ- 
uals with certain benign conditions. The spectrum of patients who 
have elevated levels of pancreatic oncofetal antigen in their serum is 
quite different from that found with carcinoembryonic antigen or 
other known tumor markers. Serial assays were performed on the 
sera of several patients with cancer of the pancreas; the results 
suggest that measurement of pancreatic oncofetal antigen may be 
valuable in monitoring the course of cancer of the pancreas. 


48764 Nonlinear dose-response relationship for the binding of the 
carcinogen benzo(a)pyrene to rat liver DNA in vivo. Lutz, W.K.; 
Viviani, A.; Schlatter, C. (Univ. of Zuerich, Schwerzenbach, Swit- 
zerland). Cancer Res.; 38: No. 3, 575-578(1978). 

With radioactive compounds of high specific activity, the 
binding of carcinogens to DNA can be measured with doses that are 
ineffective in long-term studies. The binding of tritiated 
benzo(a)pyrene to liver DNA of adult male rats has been determined 
50 hr after a single i.p. injection of doses between 40 pg/kg and 4 
mg/kg. The dose-response relationship is linear up to 1 mg/kg, 
shows a step towards 2 mg/kg, and gives a shallow linear slope 
above that value. The observed binding ranges from 1.7 to 180 
nmoles benzo(a)pyrene per mole DNA phosphate. The nonlinearity 
could be due to an induction of metabolizing enzymes. The microso- 
mal aryl hydrocarbon hydroxylase activity increases significantly 24 
hr after a single dose of 4 mg/kg and 48 hr after doses of 2 and 4 
mg/kg, but no induction is found with 1 mg/kg. The binding from 
an equimolar dose is 35 times lower than the one found on mouse 
skin DNA and 300 times lower than that of N,N-dimethylnitrosa- 
mine in rat liver. A good correlation exists to the respective tumor 
formation in long-term studies. 


48765 Transformations of the polyunsaturated fatty acids in the 
brain. Mead, J.F.; Dhopeshwarkar, G.A.; Elepano, M.G. (Univ. of 
California, Los Angeles). pp 313-328 of Function and biosynthesis of 
lipids. Bazan, N.G.; Brenner, R.R.; Giusto, N.M. (eds.). New York; 
Plenum Publishing Corp. (1977) 

The results of these studies have probably given us only hints 
of the very complex reactions concerned with fatty acid elongation 
in brain. On this basis we can conclude, with reservations, that the 
endogenous fatty acid pool is rapidly accessible to the elongation 
enzymes but that exogenous fatty acids do not readily equilibrate 
with it. Elongation is preceded by a common step in both micro- 
somes and mitochondria, probably acyl CoA synthesis. Although the 
mitochondria are eminently capable of elongation, the major produc- 
tion elongation products is probably in the endoplasmic reticulum in 
which the fatty acids are incorporated into the various lipids. Final- 
ly, it cannot be claimed that we are even yet in a position of 
understanding all the reactions contributing to the production of 
myelin in the developing brain, but at least a start has been made and 
the painstaking work from many laboratories must ultimately 
achieve a clear picture of this vital process. 


48766 Regulation of translation of stored mRNA of dicot seeds. 
Dure, L.S. III; Harris, B. (Univ. of Georgia, Athens). pp 279-291 of 
Biological reactive intermediates. Jallow, D.J.; Kocsis, J.J.; Snyder, 
R.; Vainio, H. (eds.). New York; Plenum Publishing Corp. (1977). 

We have attempted to measure the polyadenylation of preex- 
isting mRNA during early germination by three methods. The first 
of these methods is based simply on the fact that actinomycin has a 
much greater inhibitory effect on the incorporation of radioisotopes 
into mRNA than into poly(A). Algebraic computation based on the 
difference in inhibition of synthesis of the two moieties of 
mRNApoly(A) by actinomycin indicate that a little over one half of 
the RNA polyadenylated in early germination preexists in the dry 
seed (stored mRNA). The second method is based on the analysis of 
the distribution of isotopes between poly(A) and mRNA in uninhib- 
ited cotyledons. Once the average length of the poly(A) chains and 
the percent AMP contained in mRNA are determined, an apparent 
mRNA chain length can be computed from the distribution of 
isotopes by three different computations. Data indicate that only a 
third of the mRNA polyadenylated during early germination was 
made radioactive (newly synthesized). The third method is based on 
the isolation of amounts of mRNApoly(A) that are measurable 
spectrally. The amount of mRNApoly(A) found in actinomycin 
treated cotyledons indicate again that about one-third of the 
mRNApoly(A) found in 1 day germinated cotyledons is newly 
synthesized and the remaining two-thirds originate from stored 
mRNA. 
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48767 Selective inactivation of thrombin by peptides of arginine 
chloromethyl ketone. Kettner, C.; Shaw, E. (Brookhaven National 
Lab., Upton, NY). pp 129-143 of Chemistry and biology of throm- 
bin. Lundblad, R.L.; Fenton, J.W. II; Mann, K.G. (eds.). Ann Arbor, 
MI; Ann Arbor Science Publishers Inc. (1977). 

Tetra- and tripeptide arginine chloromethyl ketones contain- 
ing the amino acid sequence at the site cleaved by thrombin in its 
physiological substrates have been ay py in the expectation that 
effective as well as selective reagents for the inactivation of throm- 
bin could be obtained. Analogs of the sequences of the factor XIII 
and prothrombin cleavage sites, Val-Pro-Arg-CH2Cl and Ile-Pro- 
Arg-CH.Cl, respectively, inactivate thrombin by 50% in less than 25 
min. at a concentration of 7.5 x 10~°M; the analog of the sequence of 
the A(qa) chain of fibrinogen, Gly-Val-Arg-CH2Cl, was effective at a 
higher concentration, 2 x 10°°M. Typical of the selectivity for 
thrombin exhibited by the reagents with proline in the P2 position, 
Ile-Pro-Arg-CH2Cl reacts with plasma kallikrein, plasmin, urokinase, 
and factor Xa only at concentrations 20 to 300 fold higher than 
required for thrombin. Val-Pro-Arg-CH2zCl was markedly more re- 
active with thrombin than reagents corresponding to the sequences 
of the physiological substrates of the above proteases. 


48768 Electron transfer reactions of cytochrome c. Sutin, N. 
(Brookhaven National Lab., Upton, NY). pp 156-172 of Advances in 
chemistry series, No. 162. Bioinorganic chemistry. II. Raymond, 
K.N. (ed.). Washington, DC; American Chemical Society (1977). 

Crystallographic studies have shown that the heme group of 
cytochrome c lies in a crevice of the protein with an edge of the 
porphyrin ring located at the molecule surface. The cytochrome c 
self-exchange rate, as well as the rates of cytochrome c oxidation— 
reduction reactions with metal complexes and metalloproteins, are 
reviewed and interpreted in terms of a model in which electron 
transfer occurs through the exposed edge of the heme group. Com- 
parison of AH double dagger and AS double dagger for metal 
complex-metal complex, metal complex-metalloprotein, and metallo- 
protein—metalloprotein reactions indicates that the metalloprotein 
reactions feature significantly different activation parameters. The 
use of the Marcus equations and corrections to these due to work 
terms and non-adiabaticity are discussed. 


48769 Separation of ferritin labeled antibody from free antibody. 
Goldin, E.M.; Corry, P.M.; Granatek, C.H. (Univ. of Texas, Hous- 
ton). J. Immunol. Methods; 13: 299-303(1976). 

A procedure for the separation of ferritin—antibody conju- 
gates from free antibody has been developed using isokinetic sucrose 
density gradient sedimentation. The gradient (5% w/w sucrose at 
the top to about 35% at the tube bottom) provides optimal separa- 
tion of 7S free immunoglobulin from the ferritin (65S) and ferritin— 
antibody conjugate. Recovery of the conjugate band is simple and 
avoids problems of aggregation found by centrifugal pelleting and 
resuspension procedures. The method was tested by labeling human 
globulin and fractionating the gradient. Free antibody was detected 
at the top one-fifth of the gradient by immunodiffusion. Ferritin and 
the labeled antibody were found one-third to one-half of the way 
down the gradient. Immunoelectrophoresis was also used to demon- 
strate the separation of unconjugated ferritin and ferritin labeled 
antibody from free antibody. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 48762, 48764, 48815, 48833 


CYTOLOGY 
REFER ALSO TO CITATION(S) 48775, 48780, 48910 


48770 (CONF-770333—8) Lack of correlation between immuno- 
logic markers and cell surface ultrastructure in the leukemic phase of 
lymphoproliferative diseases. Golomb, H.M.; Simon, D. (Chicago 
Univ., Ill. (USA). Dept. of Medicine; Franklin McLean Memorial 
Research Inst., Chicago, Ill. (USA)). 1977. Contract EY-76-C-02- 
0069. 6p. Dep. NTIS, PC A02/MF AO1. 

From IITRI scanning electron microscopy symposium; Chi- 
cago, IL, USA (29 Mar 1977). 

In a prospective study of malignant cells from 13 patients 
with the leukemic phase of lymphoproliferative diseases, we wished 
to determine whether any correlation between the immunologic 
markers and the cell surface ultrastructure. Five patients had chronic 
lymphocytic leukemia, four had malignant lymphomas, poorly dif- 
ferentiated lymphocytic type, two had the Sezary syndrome, and 
one each had acute prolymphocytic leukemia and acute lymphocytic 
leukemia. Cell separation and isolation was done at room tempera- 
ture for all specimens. Immunologic markers tested for were surface 
immunoglobins, a B-cell property, and E-rosettes, a T-cell property. 
Three patients had T-cell diseases, 6 had B-cell diseases, and 4 were 
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classified as “null.” All but one patient had moderate to large 
numbers of microvilli on their mali: t cells. The single exception 
had a typical B-cell form of chronic lymphocytic leukemia. There 
appears to be no correlation between immunologic markers and cell 
surface ultrastructure; therefore, SEM appears not to be valuable in 
the diagnosis or classification of immunologic sub-types of certain 
lymphoproliferative diseases. 


48771 (UCID—81202) Flow cytoenzymology: a tool in the search 
for neoplastic markers. Dolbeare, F. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 31 May 1978. Contract W-7405- 
ENG-48. 13p. (CONF-780576—1). Dep. NTIS, PC A02/MF AOl. 

From Symposium on rae re markers of nelplasia basic and 
applied aspects; Leesburg, VA, USA (22 May 1978). 

The rapid determination of enzyme activity in single cells by 
flow microfluorometry (flow cytoenzymology) is described. Cells 
are routinely analyzed for 10 to 12 enzymes. When two populations 
differ in profile, e.g., normal and neoplastic cells, then a suitable 
fluorogenic substrate permits flow cytometric assay of the activity. 
Cells that differ in an enzyme or isozyme may be discriminated and 
sorted electronically for further analysis. The discrimination and 
sorting of transformed human lung fibroblast from nontransformed 
fibroblasts by an arylamidase activity demonstrates this technology. 
The sorted cell types were identified further by a second marker, the 
Regan isozyme of alkaline phosphatase. The application of flow 
cytoenzymology to the assay of neoplastic markers is discussed. 


48772 (UCLA—12-1150) Cellular interactions uncouple beta- 
adrenergic receptors from adenylate cyclase. Ciment, G.; de Vellis, J. 
(California Univ., Los Angeles (USA). Lab. of Nuclear Medicine 
and Radiation Biology). 1977. Contract EY-76-C-03-0012. 19p. Dep. 
NTIS, PC A02/MF AO1. 

C6 glioma cells and B104 neuroblastoma cells both possess 
adenylate cyclase activity, but only C6 cells have beta-adrenergic 
receptors. However, when cocultured with B104 cells, C6 cells 
show a marked decrease in their ability to accumulate cyclic AMP 
upon stimulation with beta-agonists. Since both beta-receptors and 
cholera toxin-stimulated adenylate cyclase activities are present in 
C6 cells of “C6/B104” cocultures, we conclude that the beta- 
receptor/adenylate cyclase transduction mechanism in cocultured 
C6 cells is uncoupled. 


48773 Effects of hyperthermia on survival and progression of 
Chinese hamster ovary cells. Sapareto, S.A.; Hopwood, L.E.; Dewey, 
W.C.; Raju, M.R.; Gray, J.W. (Colorado State Univ., Fort Collins). 
Cancer Res.; 38: No. 2, 393-400(Feb 1978). 

The survival of Chinese hamster ovary cells exposed to 
hyperthermic temperatures of 42.5 to 46.0° decreases exponentially 
as a function of duration of heat exposure in a manner quite similar 
to survival as a function of radiation dose. The data indicate that 
above 43°a 1° change in temperature requires a 2-fold change in time 
to achieve the same degree of killing, whereas below 43° the same 2- 
fold change in time requires only a 0.5° change in temperature for 
the same effect. An Arrhenius-type plot of the logarithm of the rate 
of killing as a function of reciprocal temperature exhibits linearity 
with a change in slope at 43°. This change in slope suggests either a 
change in the mechanism of cell killing below this temperature or a 
manifestation of thermal tolerance that is readily observed when the 
duration of heating exceeds 4 to 5 hr. Thermotolerance to 45.5%, as 
evidenced by a 3- to 4-fold increase in Do, is observed in synchro- 
nous G; cells exposed to heat 20 hr after an initial heat dose. This 
thermotolerance develops, although no progression of cells into S 
phase occurs during this period. In addition, thermotolerance devel- 
ops in both asynchronous and synchronous G; cells exposed to 
single heat doses between 41.5 and 42.5° for periods exceeding 4 to 5 
hr, i.e., survival decreases exponentially as a function of duration of 
heating up to 4 to 5 hr, after which survival decreases very little. At 
42.0 to 42.5°, survival is extremely sensitive to changes in tempera- 
ture, with as much as a 10-fold difference in survival for a 0.1° 
difference in temperature with heat exposures greater than 4 hr. Cell 
cycle delays are observed for cells continuously exposed to tempera- 
tures of 41.5°. Data indicate the importance of careful treatment 
design and precise temperature control if hyperthermia is to be used 
for cancer therapy. 


48774 Form and function of cnidarian spirocysts. III. Ultrastruc- 
ture of the thread and the function of spirocysts. Mariscal, R.N.; 
McLean, R.B.; Hand, C. (Florida State Univ., Tallahassee). Cell 
Tissue Res.; 178: 427-433(1977). 

Unlike most nematocysts, undischarged spirocyst threads bear 
hollow tubules rather than spines. The undischarged tubules are 
interconnected in hexagonal arrays and appear to be arranged in 
bundles along the length of the thread. Although the wall of the 
thread is folded in length and width, the tubules are not. Upon 
discharge and contact with sea water, the tubules solubilize and 
adhere to various substrates and prey. Traction between such objects 
and the everting thread causes the tubules to spin out into a web or 
meshwork of fine microfibrillae. Lack of contact of the everting 
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thread with objects results in the tubules forming small droplets of 
partially solubilized material, some of which appear to be arranged 
in a helical pattern around the thread. The web or meshwork formed 
by the solubilized tubules in contact with various substrates probably 
serves to increase significantly the surface area and adhesive proper- 
ties of the everted spirocyst thread. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 48815 


GENETICS 
REFER ALSO TO CITATION(S) 48910 


48775 (CONF-771248—1) Cell-mediated mutagenesis and cell 
transformation of mammalian cells by chemical carcinogens. Huber- 
man, E.; Langenbach, R. (Oak Ridge National Lab., Tenn. (USA)). 
oy Contract W-7405-ENG-26. 20p. Dep. NTIS, PC A02/MF 
AOl. 

From Meeting on methods or carcinogenesis tests at the 
cellular level and their evaluation for the assessment of occupational 
cancer hazards; Milan, Italy (4 Dec 1977). 

We have developed a cell-mediated mutagenesis assay in 
which cells with the appropriate markers for mutagenesis are co- 
cultivated with either lethally irradiated rodent embryonic cells that 
can metabolize carcinogenic hydrocarbons or with primary rat liver 
cells that can metabolize chemicals carcinogenic to the liver. During 
co-cultivation, the reactive metabolites of the procarcinogen appear 
to be transmitted to the mutable cells and induce mutations in them. 
Assays of this type make it possible to demonstrate a relationship 
between carcinogenic potency of the chemicals and their ability to 
induce mutations in mammalian cells. In addition, by simultaneously 
comparing the frequencies of transformation and mutation induced 
in normal diploid hamster cells by benzo(a)pyrene (BP) and one of 
its metabolites, it is possible to estimate the genetic target size for cell 
transformation in vitro. 


48776 (UR—3490-1345) Genetic control of yeast iso-1 and iso-2- 
cytochrome c after 15 years. Sherman, F.; Stewart, J.W. (Rochester 
Univ., N.Y. (USA). Dept. of Radiation Biology and Biophysics). 
1978. Contract EY-76-C-02-3490. 56p. (CONF-771247—1). Dep. 
NTIS, PC A04/MF AOl1. 

From Symposium on pure and applied biochemistry of yeast; 
Sao Paulo, Brazil (4 Dec 1977). 

The isolation of iso-1-cytochrome c mutants has been facilitat- 
ed by enrichment procedures for both forward and reverse muta- 
tions. A series of deletions are available, making it possible to 
conveniently map point mutants and to estimate their positions 
relative to the iso-l-cytochrome c sequence. The large number of 
mutants that have been characterized and the selection procedures 
permit an unprecedented degree of genetic manipulation of nucleo- 
tide sequences by recombination. The sequencing of a portion of the 
gene from frameshift mutants has made it feasible to directly analyze 
the mRNA of iso-1-cytochrome c with a synthetic nucleotide and to 
characterize DNA fragments containing the structural gene. This 
iso-cytochrome c system is being employed in numerous investiga- 
tions, including studies of mutagenic specificities, structure-function 
relationship, the action of suppressors, genetic recombination, initi- 
ation of translation, regulation and characterization of specific 
mRNAs and DNA fragments. In this paper we have summarized the 
salient features of the isocytochrome c system and presented some of 
the highlights from numerous studies. The types of mutants that 
affect the primary structures and the levels of iso-l-cytochrome c 
and iso-2-cytochrome c have been tabulated; some of these types of 
mutants have been uncovered for the first time with the iso-cytoch- 
rome c system. 


48777 Detection of mutagenic impurities in carcinogens and non- 
carcinogens by high-pressure liquid chromatography and the Salmonel- 
la/microsome test. Donahue, E.V.; McCann, J.; Ames, B.N. (Univ. 
of California, Berkeley). Cancer Res.; 38: No. 2, 431-438(Feb 1978). 

High-pressure liquid chromatography and the Salmonella/ 
microsome mutagenicity test was used to look for mutagenic impuri- 
ties in 11 carcinogens and noncarcinogens. Because of the million- 
fold range in mutagenic potency observed in the Salmonella test, 
even trace amounts of potent mutagenic impurities in a nonmuta- 
genic compound could be detected. The mutagenicity of 7-hydroxy- 
2-acetylaminofluorene, a noncarcinogen in the standard animal car- 
cinogenicity tests, is shown to be due to a small amount of impurity, 
which is probably the potent carcinogen 2-acetylaminofluorene. This 
is discussed in relation to the statistical limitations of animal carcino- 
genicity tests. We also discuss the role of mutagenic impurities in 
assessing the mutagenicity of environmental (and industrial) chemi- 
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cals with high-sensitivity mutagenicity assays, such as the Salmonel- 
la/microsome test. 


48778 Methods of obtaining epidemiological data for mutation 
risk estimation. Newcombe, H.B. (Atomic Energy of Canada Ltd., 
Chalk River, Ont.). pp 461-476 of Handbook of mutagenicity test 
procedures. Kilbey (ed.). Amsterdam; Elsevier/North-Holland Bio- 
medical Press (1977). 

There are many influences that are known to substantially 
affect human health and well-being. Whether the environmental 
mutagens constitute an important or a trivial public health problem, 
in this context, still needs to be demonstrated in some quantitative 
fashion. The present account has described methods which empha- 
size the demographic and epidemiological nature of some of the data 
needed to assess genetic risks. These procedures do not create the 
raw data. They are designed to manipulate any or all of the available 
information for a whole population, and to make more readily 
accessible what is contained in a diversity of files. The effort 
involved in this approach may seem large if genetic data are the only 
products. But the integrated health files may be used to study a 
multiplicity of problems including those associated not only with 
mutagenesis, but carcinogenesis and teratogenesis as well. It is in this 
context that the epidemiological approaches which have been de- 
scribed are most likely to be developed in the future. 


48779 Mutagenicity of hydrazine and some of its derivatives. 
Kimball, R.F. (Oak Ridge National Lab., TN). Mutat. Res.; 39: 111- 
126(1977). 

Hydrazine has a number of uses in industry as an antioxidant 
for boiler and cooling-tower water and as a source material for 
synthesizing a wide range of pharmaceuticals and plant growth 
inhibitors. Hydrazine can react with the pyrimidines in DNA to 
saturate the 5,6 double bond, especially of thymine; to form N‘- 
aminocytosine; and to open up the pyrimidine ring with consequent 
loss of pyrimidines from DNA. It can act either directly with DNA 
or through intermediate radical reactions including the formation of 
H2O2. Some of the substituted hydrazines can also react in much the 
same way; others, especially methyl derivatives, can act as alkylating 
agents to alkylate purines, primarily. H2O2 and the radical reactions 
are probably important for inactivating phage and transforming 
DNA treated in vitro. H2O: is probably not important for mutagene- 
sis in such systems, but it is likely that radical reactions are at low 
concentrations of hydrazine. At high concentrations direct reaction 
with the DNA probably predominates. Evidence suggests that both 
radical reactions and the direct amination of cytosine may be muta- 
genic for bacteria and phage treated within bacteria. Again, H2O2 
does not seem to be important. The mutations produced by hydra- 
zine are probably produced by direct mispairing at replication rather 
than by error-prone repair. It is not clear what the relative roles of 
the products of hydrazine action, N‘-aminocytosine and 5,6-dihy- 
drothymine, are in this process. Hydrazine produces mutations in 
higher plants and in Drosophila, but there are some unexpected 
features concerning time of detection and locus specificity that are 
not yet explained. The munations produced by hydrazine seem to be 
mainly or entirely single-locus changes. No dominant lethals are 
induced even though mutations are produced in bacteria in the host- 
mediated assay. No tests for chromosomal aberrations, other than 
those for dominant lethals, have been reported for this compound. 


48780 Serum alpha-antitrypsin in patients with lung cancer or 
abnormal sputum cytology. Harris, C.C.; Cohen, M.H.; Connor, R.; 
Primack, A.; Saccomanno, G.; Talamo, R.C. (National Insts. of 
Health, Bethesda, MD). Cancer; 38: No. 4, 1655-1657(Oct 1976). 

Scrum alpha;-antitrypsin Pi types and trypsin inhibitory ca- 
pacity (TIC) were measured in 72 patients with lung cancer and in 
196 patients with abnormal sputum cytology but no clinical evidence 
of lung cancer to determine if a genetic deficiency of alpha:- 
antitrypsin (AAT) predisposes to lung cancer. The distributions of Pi 
types in these two groups of patients and healthy adults are similar. 
Serum TIC and AAT concentrations are elevated in lung cancer 
patients. However, patients with abnormal sputum cytology and no 
clinical lung cancer have normal levels of serum TIC and AAT. A 
genetic deficiency of AAT probably does not produce a state of 
increased susceptibility to the carcinogenic effects of respiratory 
carcinogens such as tobacco smoke. 


METABOLISM 
REFER ALSO TO CITATION(S) 48733, 48889, 48898 


48781 (CONF-780638—2) Embryonic hemoglobins in a-thalasse- 
mia mice. Popp, R.A.; Bradshaw, B.S.; Hirsch, G.P. (Oak Ridge 
National Lab., Tenn. (USA)). 1978. Contract W-7405-ENG-26. 16p. 
Dep. NTIS, PC A02/MF AO1. 
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From Conference on cellular and molecular regulation of 
hemoglobin switching in man and animal models; Seattle, WA, USA 
(19 Jun 1978). 

Embryonic hemoglobins in heterozygous a-thalassemic and 
normal fetuses were compared to study the effects of the deficient a 
chain on the synthesis of hemoglobins in the nucleated embryonic 
erythrocytes derived from the fetal yolk sac. Visual inspection of 
embryonic hemoglobins following acrylamide gel electrophoresis 
suggested that less hemoglobin EII (azy2) was formed in a-thalasse- 
mic heterozygotes between 12'/2 and 14'/2 days of gestation. Quanti- 
tation of in vitro synthesis between 11'/2 and 13/2 days of gestation 
confirmed that EII was synthesized less rapidly in a-thalassemic 
fetuses. In contrast, the synthesis of EIII (a2z2) was higher in a- 
thalassemic than in normal fetuses at 12'/2 and 131/2 days of gesta- 
tion. Measurements of synthesis of individual chains in EI (x2y2) and 
EII showed that x-chain synthesis was normal and that a-chain 
synthesis was deficient in a-thalassemic fetuses at 11'/2 and 12'/2 
days of gestation. There is still no proof for close linkage of x- and a- 
chain genes in chromosome 11. Differences in the electrophoretic 
patterns of embryonic hemoglobins of a-thalassemic and normal 
fetuses can be explained by normal synthesis of x chains, deficient 
synthesis of a chains, and a higher affinity of z than y for the 
reduced amount of a chain present in the nucleated embryonic 
erythrocytes of a-thalassemic mice. 


48782 (UR—3490/LCP-9) Role of the membrane potential in 
active intestinal sugar transport. Carter-Su, C.A. (Rochester Univ., 
N.Y. (USA). Dept. of Radiation Biology and Biophysics). 1978. 
Contract EY-76-C-02-3490. 208p. Dep. NTIS, PC A10/MF AOl. 

Thesis. Portions of document are illegible. 

Results are reported from studies of the contribution of the 
membrane potential to active Na* - dependent monosaccharide trans- 
port was studied in both isolated brush border membrane vesicles 
and ATP-depleted isolated intestinal epithelial cells from chicken 
intestine. 


48783 Polarographic studies on the nature of cadmium in scallop, 
oyster, and lobster. Chou, C.L.; Uthe, J.F.; Zook, E.G. (Dept. of 
Fisheries and the Environment, Halifax, Nova Scotia). J. Fish. Res. 
Board Can.; 35: No. 4, 409-413(Apr 1978). 

Free and bound forms of cadmium were determined in raw 
shellfish by use of differential pulse polarography and atomic absorp- 
tion spectrophotometry. Free cadmium is defined by its polarogra- 


phic peak potential of -0.62 +- 0.02 V (saturated calomel electrode) 
in solvent washed ammonium sulfate extracts. Bound cadmium was 
determined by subtracting the free cadmium from the total cadmium 
present in the meat. Both scallop (various species) and American 
lobster (Homarus americanus) muscle tissues contain no free cadmi- 
um. Oyster (various species), on the other hand, had a considerable 
percentage (approximately 50%) of its total cadmium present as free 
cadmium, a phenomena as yet unexplained. The detection limit for 
free cadmium is approximately 0.05 yg/g raw tissue. 


48784 pH-induced changes in blood lead of lead-exposed rainbow 
trout (Salmo gairdneri). Hodson, P.V.; Blunt, B.R.; Spry, D.J. (Dept. 
of Fisheries and the Environment, Burlington, Ont.). J. Fish. Res. 
Board Can.; 35: No. 4, 437-445(Apr 1978). 

Blood of juvenile rainbow trout (Salmo gairdneri) exposed to 
lead in water showed increasing lead concentrations as pH of the test 
water decreased from 10.0 to 6.0. A decrease in pH by 1.0 unit from 
any reference pH resulted in an increase of blood lead by a factor of 
2.1. Since sublethal lead toxicity is related to uptake, these results 
suggest that toxicity increases as pH decreases. Control experiments 
indicated that reactions of lead with inorganic constituents of the test 
water were complete within 3 h and that blood lead was at eauilibri- 
um with water lead within 48 h. Therefore, at the time of blood 
sampling in the pH experiment, both lead complexation processes in 
the exposure system, plus lead uptake and release from the blood, 
were at equilibrium. 


48785 Influence of antimycin A and uncouplers on anaerobic 
photosynthesis in isolated chloroplasts. Slovacek, R.E.; Hind, G. 
(Brookhaven National Lab., Upton, NY). Plant Physiol.; 60: No. 4, 
538-542(Oct 1977). 

Anaerobiosis depresses the light- and bicarbonate-saturated 
rates of Oz evolution in intact spinach (Spinacia oleracea) chloro- 
plasts by as much as 3-fold from those observed under aerobic 
conditions. These lower rates are accelerated 2-fold or more by the 
addition of 1 ym antimycin A or by low concentrations of the 
uncouplers 0.3 mM NH,Cl or 0.25 ym carbonyl cyanide m- 
chlorophenylhydrazone. Oxaloacetate and glycerate 3-phosphate re- 
duction rates are also increased by antimycin A or an uncoupler 
under anaerobic conditions. At intermediate light intensities, the rate 
accelerations by either antimycin A or uncoupler are inversely 
proportional to the adenosine 5’-triphosphate demand of the reduc- 
tion process for the acceptors HCO;~, glycerate 3-phosphate, and 
oxaloacetate. The acceleration of bicarbonate-supported O2 evolu- 
tion may also be produced by adding an adenosine 5'-triphosphate 
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sink (ribose 5-phosphate) to anaerobic chloroplasts. The above re- 
sults suggest that a proton gradient back pressure resulting from 
antimycin A-sensitive cyclic electron flow is responsible for the 
depression of light-saturated photosynthesis under anaerobiosis. 


48786 Influence of pH upon the Warburg effect in isolated intact 
spinach chloroplasts. II. Interdependency of glycolate synthesis upon 
pH and calvin cycle intermediate concentration in the absence of 
carbon dioxide photoassimilation. Kow, Y.W.; Robinson, J.M.; Gibbs, 
M. (Brandeis Univ., Waltham, MA). Plant Physiol.; 60: No. 4, 492- 
495(Oct 1977). 

The light-dependent synthesis of glycolate derived from fruc- 
tose 1,6-diphosphate, ribose 5-phosphate, or glycerate 3-phosphate 
was studied in the intact spinach (Spinacia oleracea) chloroplasts in 
the absence of CO2. Glycolate yield increased with an elevation of 
O2, pH, and the concentration of the phosphorylated compound 
supplied. No pH optimum was observed as the pH was increased 
from 7.4 to 8.5. The average maximal rate of glycolate synthesis was 
50 pmoles per milligram chlorophyll per hour while the highest rate 
observed was 92 with 2.5 mM fructose 1,6-diphosphate in 100% On. 
The highest yields of glycolate synthesized from fructose 1,6-diphos- 
phate, ribose 5-phosphate, or glycerate 3-phosphate were 0.14, 1.24, 
and 0.30, respectively, on a molar basis. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 48897 


48787 (LA-UR—78-1416) Effect of ethanol on galactose toler- 
ance in man. Gregg, C.T.; Rudnick, J.; McInteer, B.B.; Whaley, 
T.W.; Shreeve, W.W. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1978. Contract W-7405-ENG-36. 20p. (CONF-780501—3). Dep. 
NTIS, PC A02/MF AO1. 

From 3. international conference on stable isotopes; Oak 
Brook, IL, USA (23 May 1978). 

Galactose-'*C was given to 18 subjects; *CO2 excretion in 
respiratory air was followed for 3 hours. Each subject was given 
galactose-'*C, (10 g/m”), then retested some days later with the 
same amount of labeled sugar and a low level (3.5 g/m?) of ethanol. 
On the basis of the CO: excretion curves in the presence and 
absence of ethanol, the subjects were divided into four groups (i.e., 
subjects considered as normal, probably normal, probable liver 
damage, and liver damage). Ethanol strongly inhibited galactose 
metabolism in normal subjects. This effect of ethanol progressively 
declined in the four groups until, in the last group (liver damage), 
ethanol had no further effect on the already severely depressed 
oxidation of galactose. Comparison of the galactose tolerance data 
with other clinical tests and with the results of a drinking history 
suggests that the ethanol-primed galactose tolerance test may give 
good discrimination between groups of people with varying degrees 
of liver damage short of frank cirrhosis, although alcohol-priming is 
not necessary to distinguish between normal and cirrhotic subjects. 


48788 Validation of the HTO-18 method for determination of 
CO, production of lizards (genus Sceloporus). Congdon, J.D. (Univ. 
of Michigan, Ann Arbor); King, W.W.; Nagy, K.A. Copeia; No. 2, 
360-362(5 May 1978). 

The accuracy of doubly-labeled water measurements of CO: 
production in lizards of the genus Sceloporus was assessed by 
comparison of CO, production rates determined simultaneously by 
labeled water and gas chromatography. Five lizards were weighed 
and given intraperitoneal injections of 55 wl of water containing 10 
microcuries of tritium as HTO and 50 atom % oxygen-18 as Hz **O 
Initial blood samples were taken from the infraorbital sinus ten hours 
later, and the lizards were placed in sealed metabolism chambers 
kept at 28 C. After 179 h the lizards were weighed and blood 
samples taken. Blood samples were microdistilled, assayed for tri- 
tium activity and for — content. Isotope measurements were 
used to calculate rates of CO: production. Gas samples were with- 
drawn from each chamber after 18, 63, 109, and 179 h and measured 
against 0.5 and 1.0% CO: standards with a Beckman GC-55 gas 
chromatograph fitted with silica gel 42-60 mesh column. These 
results were used to calculate rates of CO. production. Results 
supported the conclusion that the doubly-labeled water method 
accurately measured rates of CO2 production in Sceloporus lizards, 
and could therefore be a valuable technique in field studies of lizard 
energetics. 


48789 Tissue uptake, subcellar distribution, and metabolism of 
%CH3HgCl and CH;7°HgCl by rainbow trout, Salmo gairdneri. 
Olson, K.R.; Squibb, K.S.; Cousins, R.J. (Rutgers—The State Univ., 
New Brunswick, NJ). J. Fish. Res. Board Can.; 35: No. 4, 381- 
390(Apr 1978). 

Uptake, whole tissue, and subcellular distribution of methyl- 
mercury (MeHg) by rainbow trout, Salmo gairdneri, was studied 
during, and in three 2-wk intervals following, a single 24-h exposure 
to ‘*CHsHgCl and CHs”**HgCl. Gel permeation chromatography of 
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cytosol fractions was performed on select tissues. Gills contained 
approximately 10 times as much MeHg as any other tissue after 24-h 
exposure whereas concentrations were lowest for brain and skeletal 
muscle. In the 2-wk period following exposure, gill MeHg concen- 
trations decreased to levels comparable with most other tissues; 
methylmercury in most other tissues increased and then decreased 
during the subsequent 4-wk period. Methylmercury levels in brain, 
skeletal muscle, and gonad were highest at 6 wk. During the 6-wk 
interval following MeHg exposure, the percent of mercury as inor- 
ganic mercury (Hg**) increased in gill, kidney, and liver and to a 
lesser extent in all other tissues except skeletal muscle. Total MeHg 
was greatest in cytosol fractions and usually made up from 50 to 
80% of the total tissue mercury. 


48790 Distribution of inhaled mercury (*°°Hg) in various organs 
of mice and rats. Placidi, G.F.; Cassano, G.B.; Viola, P.L. (Univ. di 
Pisa, Italy). Acta Pharmacol. Toxicol., Suppl.; 41: No. 1, 160(1977). 

The distribution of (7°*Hg) mercury has been studied in mice 
and rats by means of macro- and micro-autoradiography. The whole 
body technique has confirmed previous studies on the metal distribu- 
tion. With micro-autoradiography it has been possible to demon- 
strate the distribution of *°*Hg at cellular level in different organs. In 
the brain, the highest concentration of radioactivity has been found 
in the cytoplasma of neurons in areas such as cerebellum, midbrain 
pons and medulla. The labelled metal has been detected in the 
kidney mainly in the cells of convoluted tubules. Lower radioactiv- 
ity has been observed in the liver and reticuloendothelial cells. In the 
lung, silver grains have been found in the alveolar cells and in the 
erythrocytes. 


MEDICINE 


REFER ALSO TO CITATION(S) 48399, 48434, 48758, 48759, 
48761, 48762, 48763, 48764, 48773, 48803, 48804, 48805, 48807, 
48820, 48821, 48913 


48791 Methods of assessing serial films of the pneumoconioses: a 
review. Liddell, F.D.K. (McGill Univ., Montreal); Morgan, W.K.C. 
J. Soc. Occup. Med.; 28: No. 1, 6-15(Jan 1978). 

This is a review of all known studies of methods of reading 
serial postero-anterior chest x-rays to obtain measures of change 
from one film to the next. Only those trials reported since 1965 are 
relevant: in 7 of them (involving some 17 readers and a total of 
nearly 4000 films) reading side-by-side in known chronological se- 
quence was compared with independent randomized reading. In 
side-by-side reading, disguise of temporal order has been attempted, 
and various methods of assessing change have been tried. Other 
relevant information is discussed. On the evidence from British and 
Canadian sources, side-by-side reading is the method of choice, 
although how to record change will depend on the objective. The 
American evidence indicates little difference between methods, but 
side-by-side reading is still preferred if only because of its relative 
simplicity. 


48792 Significance of unilateral diminished activity in renal scan- 
ning. Rao, K.G.; Sharpe, V.J. (Brandon General Hospital, Manito- 
ba). Can. J. Surg.; 20: No. 3, 245-248(May 1977). 

Renal scanning is an important diagnostic aid in assessing 
kidney function; the authors have attempted to correlate the results 
of renal scanning with the findings from intravenous pyelography 
and the final diagnosis. In non-mass lesions of the kidney the renal 
scan correlated well with the intravenous pyelogram and the final 
diagnosis. In mass lesions, a diminished uptake of isotope corre- 
sponding to the site of the lesion seen on the intravenous pyelogram 
was suggestive of a cyst; diminished uptake of isotope in the whole 
kidney including the mass lesion on the renal scan was suggestive of 
renal carcinoma. Review of the literature showed only one previous 
reference to such an observation. 


48793 Simultaneous determination of effective renal plasma flow 
and glomerular filtration rate using a double isotope technic, determi- 
nation of the filtration fraction. Mende, T.; Hennig, K.; Woller, P. 
(Aus der Nuklearmedizinischen Abteilung der Medizinischen Akade- 
mie Carl Gustav Carus, Dresden). Z. Gesamte Inn. Med. Ihre Grenz- 
geb.; 32: No. 3, 88-90(1 Feb 1977). (In German). 

A method for the simultaneous determination of the effective 
renal plasma flow and of the glomerular filtration rate with the help 
of 131 J-o-iodohippuric acid and 169 Yb-DTPA using a double 
isotopic technique is described. Apart from this the method serves 
for the establishment of the filtration fraction. 40 patients with 
different clinical pictures (glomerulonephritis, pyelonephritis, cystic 
kidneys, stenosis of the renal artery) were examined. The clearance 
values established by us were in the areas characteristic for the 
clinical pictures. Pathological conditions could be established which 
are not yet characterized by an increase of the fixa of the urine in the 
serum. By the determination of the filtration fraction differential- 
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diagnostically important insights are afforded. The examination is 
methodically simply to be performed and is of little stress for the 
patient. Therefore it seems to be suitable for the routine examination. 


48794 Photobiology in medicine. Regan, J.D. (Oak Ridge Na- 
tional Lab., TN). pp 387-390 of Research in photobiology. Castel- 
lani, A. (ed.}. New York; Plenum Publishing Corp. (1977). 

The use of photobiology in medicine is discussed with regard 
to uv-induced skin cancer and other diseases, and fluorescence 
diagnosis. The use of light in therapy is discussed with regard to 
hyperbilirubinemia and certain tumors. Psoralens and light are used 
to treat skin conditions and the laser is an accepted clinical tool. The 
use of light in preventive medicine is also considered. (HLW) 


48795 Purpura due to capillary and platelet disorders. Baldini, 
M.G.; Ikeda, Y. pp 533-550 of Current diagnosis 5. Conn, H.F.; 
Conn, R.B. (eds.). Philadelphia; W. B. Saunders Co. ({nd]). 

A review of purpura is presented under the following head- 
ings: vascular purpura; purpura of platelet disorders; the thrombocy- 
topenias; congenital qualitative platelet defects; and acquired qualita- 
tive platelet defects. Clinical manifestations, laboratory findings, and 
diagnostic techniques are discussed. (HLW) 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 48787, 48791, 48792, 48793 


48796 Sensitometry in diagnostic radiology, radiation therapy, 
and nuclear medicine. Haus, A.G.; Rossmann, K.; Vyborny, C.; 
Hoffer, P.B.; Doi, K. (Univ. of Chicago). J. Appl. Photogr. Eng.; 3: 
No. 3, 114-124(Sum 1977). 

The purpose of this paper is to present a tutorial discussion on 
the sensitometric methods employed for determining the characteris- 
tic curve of interest in diagnostic radiology, radiation therapy, and 
nuclear medicine. These methods are based on the way in which 
various recording systems are exposed in practice. In diagnostic 
radiology, an inverse-square sensitometer is used for measurements 
of the characteristic curves of conventional film and screen-film 
systems. In radiation therapy, a sensitometric technique can be used 
for the determination of the proper characteristic curve for a film 
which can be placed beneath the patient before radiation treatment 
and removed afterwards so that an image of the anatomy actually 
irradiated is obtained. In nuclear medicine, a sensitometric study 
served as a means of evaluating several radiographic films for 
imaging of the light output on an oscilloscope when the Anger 
camera is used. 


48797 Immunological detection of O°-methylguanine in alkylated 
DNA. Briscoe, W.T. (Scripps Clinic and Research Foundation, La 
Jolla, CA); Spizizen, J.; Tan, E.M. Biochemistry; 17: No. 10, 1896- 
1901(16 May 1978). 

Antibodies to O*%-methyldeoxyguanosine were produced in 
rabbits and utilized in a radioimmunoassay to detect this nucleoside 
at picomole levels. The specificity of the antibodies was demonstrat- 
ed by the use of nucleoside analogues as inhibitors in the radioim- 
munoassay. The antibodies cross-reacted with O*-methylguanosine, 
O*-methylguanine, and O*%-ethylguanosine. There was 10‘ to 10° 
times less sensitivity to inhibition by deoxyadenosine, deoxyguano- 
sine, and guanosine than by O*-methyldeoxyguanosine. The radioim- 
munoassay also detected O*%-methylguanine in DNA alkylated by 
agents known to produce O*-methylguanine, such as N’-methyl-N- 
nitrosourea. DNA alkylated with dimethyl sulfate, which does not 
produce O*-methylguanine in DNA, cross-reacted with the anti- 
bodies to a very limited extent. Such an assay system for modified 
nucleic acid components would be very useful in following the 
production, persistence, and repair of these lesions in a variety of 
cells and tissues treated with a broad spectrum of carcinogens and 
suspected carcinogens. 


MICROBIOLOGY 
REFER ALSO TO CITATION(S) 47015, 48257, 48760, 48777 


48798 (CONF-780561—1) Approach to the control of potential 
biological hazards through a peer review process. Bolton, N.E.; Gar- 
rett, A.S.; Lincoln, T.A.; Porter, W.E. (Oak Ridge National Lab., 
Tenn. (USA)). May 1978. Contract W-7405-ENG-26. 7p. Dep. 
NTIS, PC A02/MF AO1. 

From American industrial hygiene conference; Los Angeles, 
CA, USA (8 May 1978). 

Protection of personnel against hazardous biological agents 
during their use in research is discussed. The peer review process 
outlined in this paper has been in use at Oak Ridge National 
Laboratory for better than ten years. It has enjoyed excellent accept- 
ance among the research staff and has contributed significantly to 





4838 ENERGY RESEARCH ABSTRACTS 


collaborative and co-operative undertakings between the Health 
Division (medical and industrial hygiene groups) and research divi- 
sions, primarily the Biology Division. However, the ultimate proof 
of the value of any employee health or safety program is whether or 
not it accomplishes its intended purpose. The absence of laboratory- 
acquired infections among ORNL employees, we believe, speaks 
well to this point. 


48799 Alkali treatment and fermentation of straw for animal 
feed. Han, Y.W.; Yu, P.L.; Smith, S.K. (Oregon State Univ., Corval- 
lis). Biotechnol. Bioeng.; 20: No. 7, 1015-1026(Jul 1978). 

The feed value of annual ryegrass straw was improved by 
treatment with various concentrations of NaOH or NHs followed by 
fermentation of the treated straw with a mixed culture of Cellulo- 
monas sp. and Alcaligenes faecalis. Laboratory feeding trials with 
voles showed that NaOH or NHs treatment considerably increased 
the feed efficiency of straw, but apparently gave a poorly palatable 
product. Fermentation tended to decrease the in vitro rumen digest- 
ibility (IVRD) of alkali-treated straw. The fermentations were car- 
ried out aerobically on a semisolid straw matrix having 11 to 86 
percent moisture. Treatment by both NaOH and NHs increased the 
IVRD of straw. NHs also increased the nitrogen content in straw. 
The optimum condition for alkaline treatment of the straw was 4 to 6 
percent NaOH for 1 hr or with 3 percent NHs for four weeks at 
room temperature. A minimum of 63 percent moisture was needed 
for significant fermentation of the straw. The combined effects of 
NaOH treatment and fermentation more than doubled crude protein, 
doubled crude fat, and increased IVRD by 75 percent. The NHs plus 
fermentation treatment tripled crude protein, doubled crude fat, and 
increased IVRD by 60 percent. Acetic acid was the main volatile 
fatty acid in the fermented straw. 


48800 Fluorescence enhancement assay of cell fusion. Keller, 
P.M.; Person, S.; Snipes, W. (Pennsylvania State Univ., University 
Park). J. Cell Sci.; 1-12(1977). 

Two probes were synthesized which consist of fluorescent 
molecules conjugated to saturated hydrocarbon chains, 18 carbons 
long, to insure their localization into cellular membranes. There is an 
overlap between the emission spectrum of one probe (donor) and the 
absorption spectrum of the other probe (acceptor). By the use of 
appropriate wavelengths it is possible to specifically excite the donor 
probe and record the fluorescence of the acceptor probe. Two cell 
populations, each labelled with one of the probes, were infected with 
a virus that causes cell fusion, mixed in equal proportions, and the 
fluorescence of the acceptor probe measured as a function of time 
after infection. An increase in fluorescence was observed beginning 
at the time of onset of cell fusion indicating a mixing of the 
fluorescent membrane molecules. An investigation of the distance 
dependence indicated that the increase in fluorescence was mainly 
due to resonance energy transfer and not to photon emission and 
reabsorption. Resonance energy transfer requires that the 2 probes 
be close together and that there be an overlap of the emission 
spectrum of the donor probe and the absorption spectrum of the 
acceptor probe. The possible application of this assay to other types 
of membrane fusion is noted. 


MORPHOLOGY 


48801 Fine structure of the ephippium of Daphnia pulex (Crusta- 
cea: cladocera), Schultz, T.W. (Univ. of Tennessee, Oak Ridge). 
Trans. Am. Microsc. Soc.; 96: No. 3, 313-321(1977). 

The external surface of the ephippium of Daphnia pulex bears 
numerous, randomly distributed pits which are formed by the thick- 
ening of the brood chamber cuticle. The internal surface is covered 
by a thin amorphous sheet below which lies a polygonal matrix or 
lattice. In section, the wall of the ephippium is shown to be formed 
of several layers. The exterior is the thin epicuticle. The second or 
middle layer, the procuticle, is subdivided into an outer, thick 
laminated or banded region, a middle polygonal matrix of varying 
thickness, and an inner, thin, irregular lattice region. Innermost is an 
amorphous noncellular layer within which are observed bacteria-like 
particles. Comparisons are drawn with light microscope observa- 
tions of the ephippium of Daphnia magna. 


PATHOLOGY 


REFER ALSO TO CITATION(S) 48758, 48834, 48850, 48904, 
48905, 48912 


48802 (LA-UR—78-636) Thermal treatment technique for 
cancer-eye. Doss, J.D. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1978. Contract W-7405-ENG-36. Sp. (CONF-780241—1). Dep. 
NTIS, PC A02/MF AO1. 
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From Cancer-eye symposium; Las Cruces, NM, USA (22 Feb 
1978). 

In the treatment of bovine "cancer-eye”, heat localization is 
especially important when the tumor is located on the cornea and 
somewhat less critical for tumors on the lid. The device was devel- 
oped by LASL for this application. Electric current, at a frequency 
of approximately 2 MHZ flows through the tumor and between the 
two electrodes. A thermistor in the tip of one of the electrodes 
monitors temperature. When temperature exceeds about 48.5°C, a 
once-per-second beep is initiated to notify the operator that treat- 
ment has begun. After a brief overshoot, temperature is controlled at 
50°C near the probes but is higher (approximately 56 to 58°C) at the 
surface between the probes. The operator counts the “beeps” to 
determine treatment time. 


48803 Tumor induction in the trachea of hamsters with N-ni- 
troso-N-methylurea. Yarita, T.; Nettesheim, P.; Williams, M.L. 
(Univ. of Tennessee, Oak Ridge). Cancer Res.; 38: No. 6, 1667- 
1676(Jun 1978). 

Experiments were conducted to study the tumor response of 
hamster tracheas to N-nitroso-N-methylurea. Tracheas were exposed 
repeatedly with the use of a tracheal catheter. Ten to 30 exposures 
were given over a period of 5 to 20 weeks. The carcinoma incidence 
(including carcinoma in situ) was 0, 42, 67, 88, and 94% for 10, 15, 
20, 25, and 30 twice-weekly exposures, respectively. With 10 expo- 
sures 2 of 12 hamsters developed benign tracheal tumors. Mean 
tumor induction time decreased when frequency of exposure was 
increased from 50 weeks with 10 to 15 exposures to 28 weeks with 
25 to 30 exposures. The major histological types of invasive carcino- 
mas observed were epidermoid carcinomas (54%), anaplastic large- 
cell and small-cell carcinomas (26%), adenocarcinomas (13%), and 
combined epidermoid-adenocarcinomas (7%). Sacrifice studies re- 
vealed that with 10 to 20 twice-weekly exposures only metaplastic 
lesions with varying degrees of cellular atypia are present at the time 
of the last exposure. Neoplastic lesions develop during the subse- 
quent exposure-free interval. The data suggest that this tracheal 
tumor induction system may be well suited for studying problems 
related to development and progression of neoplastic disease. 


48804 Carcinogenicity and mutagenicity of benz(a)anthracene iols 
and diol-epoxides. Slaga, T.J.; Huberman, E.; Selkirk, J.K.; Harvey, 
R.G.; Bracken, W.M. (Oak Ridge National Lab., TN). Cancer Res.; 
38: No. 6, 1699-1704(Jun 1978). 

Benz(a)anthracene (BA) and its five possible trans-dihydro- 
diols were evaluated for determination of their skin tumor-initiating 
activity and their mutagenic activity in Chinese hamster V79 cells. 
In addition, the skin tumor-initiating abilities of five diol-epoxides of 
BA were tested. Results showed (+-)-trans-3,4-dihydroxy-3,4- 
dihydrobenz(a)anthracene (BA 3,4-dihydrodiol) to be approximately 
10 times more mutagenic than was BA and about 20 times more 
mutagenic than were the other possible dihydrodiols in the V79 cells 
cocultivated with irradiated hamster embryo cells. As a skin tumor 
initiator, BA 3,4-dihydrodiol was approximately 5 times more active 
than BA, whereas the other BA dihydrodiols were all less active 
tumor initiators. (+-)-trans-3a,48-Dihydroxy-la,2a-epoxy-1,2,3,4- 
tetrahydrobenz(a)anthracene was found to be approximately 20% 
more active as a tumor initiator than was BA 3,4-dihydrodiol, 
whereas the other diol-epoxides of BA were less active than BA 
itself. The results suggest that the bay-region diol-epoxide of BA 
may be the ultimate carcinogenic and mutagenic form of BA. 


48805 Demonstration of cellular and humoral immunity to trans- 
plantable carcinomas derived from the respiratory tract of rats. Ja- 
masbi, R.J.; Nettesheim, P.; Kennel, S.J. (Oak Ridge National Lab., 
TN). Cancer Res.; 38: No. 2, 261-267(Feb 1978). 

Previous studies with respiratory tract tumors in mice have 
suggested that such tumors are not immunogenic or are only weakly 
so. To determine whether this is a general characteristic of neopla- 
sias found in the airways of rodents, we investigated seven trans- 
plantable carcinomas in rats, six of which originated from tracheal 
epithelium and one of which originated from the distal lung. These 
carcinomas were all of the squamous type and were induced by three 
different carcinogenic polycyclic hydrocarbons. All of the tumors 
were shown to be immunogenic, capable of mobilizing cellular and 
humoral immune responses in isogenic hosts upon immunization. 
This was demonstrated by induction of transplantation resistance, by 
Winn’s neutralization test, and by the detection of antibodies in the 
sera of tumor-immune hosts by two independent methods (antibody- 
dependent cytotoxicity and antibody-binding test). The degree of 
immunogenicity varied among the tumor lines. The most metastatic 
tumor was clearly the least immunogenic. The relationship between 
carcinogenic insult and immunogenicity, as well as the possible 
nature of the tumor-associated antigens involved, is discussed. 


48806 Induction of testicular sarcomas in Fischer rats by intra- 
testicular injection of nickel subsulfide. Damjanov, I.; Sunderman, 
F.W. Jr.; Mitchell, J.M.; Allpass, P.R. (Univ. of Connecticut, Far- 
mington). Cancer Res.; 38: No. 2, 268-276(Feb 1978). 
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Nickel subsulfide (NisS2) was injected in various amounts into 
the testis of adult Fischer rats for the study of the acute and chronic 
effects of NisS2 on testicular cells. Rats given injections of 0.6 to 10 
mg of NisS2 developed an immediate inflammatory response at the 
site of injection, followed by a delayed, slowly evolving coagulation 
necrosis of seminiferous tubules and interstitial cells. The extent of 
testicular necrosis was dose dependent, but at doses of 5 or 10 mg of 
NisS2 the rats invariably developed subtotal destruction of the testis. 
The testis became atrophic, without regeneration of seminiferous 
tubules. No damage was seen in the other testis, and no systemic 
effects were noted. Malignant testicular neoplasms developed in 16 
of 19 rats within 20 months after an injection of 10 mg of NisSz. 
These neoplasms were classified by light and electron microscopy as 
fibrosarcomas, malignant fibrous histiocytomas, and rhabdomyosar- 
comas. None of the testicular neoplasms was derived from germ 
cells or genital cord cells. The occurrence of rhabdomyosarcomas in 
the testis, an organ normally devoid of striated muscle, suggests that 
NisS2 induces malignant transformation of undifferentiated, pluripo- 
tential mesenchymal cells. 


48807 Mutagenicity of heterocyclic nitrogen mustards (ICR com- 
pounds) in cultured mammalian cells. O'Neill, J.P.; Fuscoe, J.C.; Hsie, 
A.W. (Univ. of Tennessee, Oak Ridge). Cancer Res.; 38: No. 3, 506- 
509(1978). 

The mutagenicity of six heterocyclic nitrogen mustards (ICR 
compounds) has been determined in a cultured mammalian cell 
system by use of resistance to the purine analog 6-thioguanine to 
select for mutation induction at the hypoxanthine-guanine 
phosphoribosyltransferase locus in Chinese hamster ovary cells. The 
six compounds tested are ICR 191, 170, 292, 372, 191-OH, and 170- 
OH. The first four contain a single 2-chloroethyl group (nitrogen 
half-mustard) on the side chain and are mutagenic, with the tertiary 
amine types (170 and 292) 3 to 5 times more mutagenic than the 
secondary amine types (191 and 372). The remaining two com- 
pounas (191-OH and 170-OH) are not mutagenic, indicating that the 
2-chloroethyl group is needed for mutation induction. 


48808 Treatment of skin-invading capillarid nematode in a colony 
of South African clawed frogs (Xenopus laevis). Cosgrove, G.E.; 
Jared, D.W. (Oak Ridge National Lab., TN). Lab. Anim. Sci.; 27: 
No. 4, 526-527(Aug 1977). 

Pathological effects of a capillarid nematode on the skin of 
Xenopus are described. Eight frogs infested with the parasite were 
treated with thiabendazole in the aquarium water. Histological ex- 
aminations of the skin of these frogs showed that the parasites had 
been eliminated. No toxicity was observed as a result of the drug 
therapy. (HLW) 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 48787, 48833 


48809 DNA-dependent-DNA-polymerase: possible limiting influ- 
ence on cell reproduction during viral leukemogenesis. OK unewick, 
J.P.; Braunschweiger, P.G. (Allegheny General Hospital, Pitts- 
burgh). Experientia; 34: No. 1, 108-109(15 Jan 1978). 

Evidence is presented that during viral leuakemogenesis spleen 
cell nuclei show an increase in labelling index and mean grain count, 
that is not accompanied by any changes in the nuclear level of 
DNA-polymerase-a. It is suggested that polymerase production re- 
mains under the control of the normal cell mechanisms and the virus 
may affect cell proliferation by altering the primer-template levels. 


PHYSIOLOGICAL SYSTEMS 
REFER ALSO TO CITATION(S) 48756, 48888 


48810 (LA—7371-SR) Current status of immunologic studies in 
human lung cancer. Gross, R.L. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Jun 1978. Contract W-7405-ENG-36. 16p. Dep. NTIS, PC 
A02/MF AO1. 

Several aspects of the immunology of human malignancy are 
reviewed, with particular emphasis on relevant findings in lung 
cancer. The existence of tumor-specific cell-mediated immune re- 
sponses in patients with cancer has been demonstrated in numerous 
tumor types. Of more relevance in clinical situations is the associ- 
ation of generalized immunologic depression with malignancy. In 
the vast majority of cases, progressive declines in both tumor- 
specific and nonspecific immunologic parameters are observed with 
advancing disease. The approach to the immunologic evaluation of 
cancer patients and the potential usefulness of this approach to the 
diagnosis, prognosis, management, and assessment of therapeutic 
response are discussed. Evidence aimed at elucidating the mecha- 
nism of immunosuppression in malignancy, such as serum-blocking 
factors, immunoregulatory alpha globulins, and suppressor cells, is 
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presented. Finally, emphasis is placed on the various forms of 
immunotherapy, including both specific active methods such as 
tumor cell or tumor antigen vaccines and nonspecific active immun- 
otherapy involving agents like Bacillus Calmette-Guerin and leva- 
misole. Early results from clinical immunotherapeutic trials are 
discussed 


48811 (SAND—77-2132) Effect of impermeable clothing and 
respirator on work performance. Part I. Laboratory studies. Mossman, 
P.B.; Atterbom, H.A. (Sandia Labs., Albuquerque, N.Mex. (USA); 
New Mexico Univ., Albuquerque (USA)). Apr 1978. Contract EY- 
76-C-04-0789. 47p. Dep. NTIS, PC A03/MF AO. 

Work performance with impervious clothing and full-face 
respirator was investigated during maximal and submaximal (40 to 
60%) bicycle ergometer efforts. Such levels would be required of 
attack teams during an assault on security systems designed to 
mandate the use of vapor barrier clothing (VBC) and respirators. 
Five different exercise protocols were administered. Heart rate 
(HR), oxygen consumption (V/sub O2/), and skin and rectal tem- 
peratures (T/sub s/ and T/sub r/) were monitored. The impervious 
suits resulted in decreased work performance, aerobic metabolism, 
and tolerance time. Stress indices of HR and mean T/sub s/ were 
found to be correlated with these differences. The study demon- 
strates that a security system using a chemical deterrent places a 
physiological stress of considerable magnitude on an adversary 
group. Follow-on field studies have been conducted to relate the 
conclusions of these laboratory studies to field conditions. The 
results of the field studies will be reported in Part II. 


48812 (UR/3490/LCP—8) Accessibility and in situ deposition of 
gamma globulin onto solid rat tumors. O’Connor, S. (Rochester 
Univ., N.Y. (USA). Dept. of Radiation Biology and Biophysics). 
1977. Contract EY-76-C-02-3490. 174p. Dep. NTIS, PC A08/MF 
AOl. 

Thesis. 

The accessibility of circulating antibody to the extravascular 
space of solid tumors was studied. It is known that the capillary bed 
of normal tissue offers resistance the free movement of plasma 
proteins. Since solid tumors are vascularized by a host derived 
endothelium and since the majority of tumor cells lie outside the 
vasculature, circulating antibody must first pass from the plasma 
across the capillaries to the extravascular fluid of the tumor in order 
for it to combine with antigens on tumor cells. The rate of influx of 
normal rat IgG from the blood into the fluid surrounding the tumor 
cells and the rage of efflux of IgG from the tumor back to the blood 
were measured. Attempts to demonstrate that gamma globulin is 
present on the surface of the tumor cells as a result of antibodies 
sticking to tumor antigens were inconclusive. 


48813 Theory of equilibrium binding of symmetric bivalent hap- 
tens to cell surface antibody: application to histamine release from 
basophils. Dembo, M.; Goldstein, B. (Los Alamos Scientific Lab., 
NM). J. Immunol.; 121: No. 1, 345-353(Jul 1978). 

We present a theory of equilibrium binding of symmetric 
bivalent haptens to cell surface antibody in the presence or absence 
of monovalent hapten. Bivalent haptens can link together antibodies 
to form linear chains or rings on cell surfaces. We show how to 
calculate the amount of any complex of bound bivalent hapten, 
monovalent hapten, and antibody. We are particularly interested in 
the mole fraction of antibody involved in complexes made up of two 
or more antibodies, i.e., the fraction of antibody that is cross-linked 
(x/sub poly/). We treat the case when the antibody on the cell 
surface, which is specific for the hapten, is homogeneous. For this 
case we prove a number of general properties about x/sub poly/: (1) 
x/sub poly/ approaches zero at both high and low bivalent hapten 
concentration, (2) x/sub poly/ becomes a maximum when the bival- 
ent hapten concentration equals A/sub max/, where A/sub max/ = 
1/H + B/2. H is twice the equilibrium constant for the binding of a 
single hapten site to a single antibody side and B is the monovalent 
hapten concentration, (3) a plot of x/sub poly/ vs the log of the 
bivalent hapten cencentration is symmetric about the maximum 
value of x/sub poly/. We use these and other properties of x/sub 
poly/ in this paper to clarify the relationship between cross-link 
formation and histamine release. 


48814 Histamine release due bivalent penicilloyl haptens: control 
by the number of cross-linked IgE antibodies on the plasma 
membrane. Dembo, M.; Goldstein, B.; Sobotka, A.K.; Lichtenstein, 
L.M. (Los Alamos Scientific Lab., NM). J. Immunol.; 121: No. 1, 
354-358(Jul 1978). 

We describe the characteristics of in vitro histamine release 
from human basophils passively sensitized with serum from a penicil- 
lin-allergic individual. The histamine release is induced by a synthet- 
ic bivalent hapten, bis benzylpenicilloyl 1,6 diaminohexane (BPO). 
We present data on the effect of a monovalent hapten, benzylpenicil- 
loyl formyl-L-lysine (BPO):, on the histamine release. We also 
examine how histamine release depends on the concentration of 
serum used for passive sensitization, the source of cells used for 
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passive sensitization, and the time allowed for histamine release. We 
interpret these experiments in terms of a theory of equilibrium 
binding of bivalent haptens to cell surface antibody that is presented 
in the previous paper. The results are consistent with the idea that 
the amount of histamine release is controlled by the number of cross- 
linked IgE molecules on the cell surface. In particular, the histamine 
dose-response curve rises because cross-links rise, has a maximum 
because the cross-links are a maximum, and falls because the cross- 
links fall. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 48787, 48833 


48815 Glucocorticoid receptors and glucocorticoid-sensitive se- 
cretion of neutral proteinases in a macrophage line. Werb, Z.; Foley, 
R.; Munck, A. (Dartmouth Medical School, Hanover, NH). J. 
Immunol.; 121: No. 1, 115-121(Jul 1978). 

A continuous line of mouse macrophages (P388D1) has been 
shown to secrete elastase, collagenase, and plasminogen activator at 
activities comparable to those of macrophages elicited by an inflam- 
matory stimulus in vivo. At physiologic concentrations anti-inflam- 
matory glucocorticoids selectively and reversibly inhibited secretion 
of the three proteinases but did not inhibit secretion of lysozyme, a 
constitutive enzyme produced by the P388D1 cells. The secretion of 
the neutral proteinases was inhibited 50% by 2 to 10 nM dexametha- 
sone. Proliferation of the macrophages was also glucocorticoid 
sensitive. The P388D1 macrophages contained about 4000 saturable 
glucocorticoid-binding sites per cell. Concentrations of hormone 
saturating the high affinity receptor site (for dexamethasone the 
dissociation constant for steroid-receptor binding, K/sub d/, was 4 
nM) correlated well with concentrations inhibiting secretion of the 
proteinases. Only glucocorticoids and progesterone competed for 
binding to the specific receptors. Temperature-sensitive translocation 
of hormone-receptor complexes from cytoplasm to nucleus similar to 
that found with rat thymocytes was demonstrated. Thus, the interac- 
tion between glucocorticoids and the P388D1 cell line provides a 
model for the regulation of macrophage secretion of neutral protein- 
ases under normal and stress conditions. 


PUBLIC HEALTH 


48816 Metallic contamination of food during preparation and 
storage: development of methods and some preliminary results. Sam- 
sahl, K. (Gesellschaft fuer Strahlen-und Umweltforschung, mbH, 
Munich); Webster, P.O. Sci. Total Environ.; 8: No. 2, 165-177(Sep 
1977). 

A chemical procedure for studying trace metals leached from 
metallic cooking utensils and preserving cans used in the preparation 
and storage of food has been developed. The method consists in the 
destruction of the major part of organic matter with HNOs-vapour 
followed by a complete mineralization of residues with small 
amounts of HNO; in Teflon bombs at 150 to 160°C under a pressure 
of 3 to 12 kg/cm?, depending on the amount and composition of the 
samples. Subsequently, an ion-exchange step removes major compo- 
nents and concentrates the trace elements in a dilute HNOs-solution, 
suitable for analysis. The ion-exchange separation, which is per- 
formed with an automatic ion-exchange separator, is practically free 
from blank level problems, e.g., typically a mean of less than 2% of 
the sample levels of the elements being determined. Preliminary 
results show that large amounts of aluminium are released from 
vessels to the water during boiling at the same pH-range which 
exists for most drinking water in Sweden. 


AGRICULTURE AND FOOD TECHNOLOGY 


REFER ALSO TO CITATION(S) 47088, 48049, 48091, 48434, 
48695, 48816, 48850 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS ON BIOCHEMICALS 


IN VITRO 


48817 (UCLA—12-1156) Free radical damage of nucleic acids 
and their components. I. Direct absorption of energy. Meyers, L.S. Jr. 
(California Univ., Los Angeles (USA). Lab. of Nuclear Medicine 
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and Radiation Biology). 1978. Contract EY-76-C-03-0012. 33p. Dep. 
NTIS, PC A03/MF AO1. 

An attempt is made to summarize our present understanding 
of free radical formation and reactions when energy from ionizing 
radiations is deposited directly in nucleic acids. The scope of the 
discussion is limited to recent progress, with reference to older work 
only when needed for coherence. 


IN ANIMALS 
REFER ALSO TO CITATION(S) 48817 


48818 Autoradiographic changes in the kidney of the whole-body 
sublethally x-ray irradiated rat. Olinic, A.; Uray, Z. (Inst. of Oncolo- 
gy, Cluj Napoca, Romania). Rev. Roum Morphol., Embryol. Physiol., 
Morphol. Embryol.; 23: No. 1, 71-76(1977). 

203Hg-hydroxymersalyl uptake/gram of kidney (HU), renal 
autoradiographic and histologic aspect after 800 R x-ray whole-body 
rat irradiation was studied. Twenty-four to seventy-two hours after 
irradiation, HU increased, while tubular autoradiographic granular- 
ity decreased. Their return to the control levels occurred gradually 
within two weeks. The relations of these findings to the early 
circulatory and dystrophic changes, as well as to the subsequent 
postirradiation restoring renal process are discussed. 


48819 Interferon synthesis in mouse peritoneal cells damaged by 
x irradiation. Szolgay, E.; T’alas, M. (Hungarian Academy of Sci- 
ences, Budapest). Intervirology; 7: No. 6, 338-345(1976). 

NDV-induced interferon of peritoneal cells of irradiated (x- 
rays, 400 R) and control mice was investigated in vitro. Irradiation 
or treatment with hydroxyurea (10(-5) M) and mitomycin C (25 
microng/ml) did not change interferon synthesis in spite of an 80 to 
90% inhibition of 3H-thymidine incorporation. Increased doses of 
mitomycin C and treatment with actinomycin D and puromycin 
blocked interferon production. De novo interferon synthesis oc- 
curred in cells with damaged replicative activity of DNA caused by 
irradiation or by treatment with antimetabolites. 


RADIATION EFFECTS ON CELLS 
REFER ALSO TO CITATION(S) 48761 


48820 Skin tumor-initiating activities of the twelve isomeric 
phenols of benzo(a)pyrene. Slaga, T.J.; Bracken, W.M.; Dresner, S.; 
Levin, W.; Yagi, H.; Jerina, D.M.; Conney, A.H. (Oak Ridge Na- 
tional Lab., TN). Cancer Res.; 38: No. 3, 678-681(1978). 

The skin tumor-initiating activities of the 12 isomeric phenols 
of benzo(a)pyrene (BP) were determined in mice by use of a two- 
stage system of tumorigenesis. 11-Hydroxybenzo(a)pyrene was mod- 
erately active, whereas 2-hydroxybenzo(a)pyrene and BP were 
strong tumor initiators when applied topically to CD-1 mice and 
followed by twice-weekly applications of the promoter 12-O- 
tetradecanoylphorbol-13-acetate. 1-, 3-, 4-, 5-, 6-, 7-, 8-, 9-, 10-, and 
12-hydroxybenzo(a)pyrene had less than 5% of the tumor-initiating 
activity of BP when the data were expressed as papillomas per 
mouse. After 30 weeks of promotion, the number of papillomas per 
mouse was 8.4, 8.5, and 2.8, respectively, for the animals treated with 
BP, 2-hydroxybenzo(a)pyrene, and 11-hydroxybenzo(a)pyrene. A 5- 
week latency period before the appearance of the first tumor was 
observed after the application of either 2-hydroxybenzo(a)pyrene or 
BP, whereas a slightly longer latency period of 7 weeks was ob- 
served following application of 11-hydroxybenzo(a)pyrene. The time 
required for 50% of the animals to develop tumors was 13 weeks for 
animals treated with BP and 15 weeks for animals treated with 2- or 
11-hydroxybenzo(a)pyrene. 


48821 Differential inhibition of the rejoining of x-ray-induced 
DNA strand breaks in normal and transformed human fibroblasts 
treated with 1,3-bis(2-chloroethy]l)-1-nitrosourea in vitro. Erickson, 
L.C.; Bradley, M.O.; Kohn, K.W. (National Cancer Inst., Bethesda, 
MD). Cancer Res.; 38: No. 3, 672-677(1978). 

The effects of 1,3-bis(2-chloroethyl)-1-nitrosourea on the re- 
joining of x-ray-induced DNA strand breaks were examined in 
normal human fibroblasts (WI-38) and a simian virus 40-transformed 
derivative (VA-13) with the use of alkaline sucrose sedimentation. 
1,3-Bis(2-chloroethyl)-1-nitrosourea was capable of partially inhibit- 
ing repair of x-ray-produced DNA strand breaks in both cell ty 
when the drug was added to the culture medium immediately after 
x-irradiation. However, when _ 1,3-bis(2-chloroethyl)-1-nitrosourea 
exposure preceded x-ray by 1 hr, DNA repair was inhibited to a 
much greater extent than it was when 1,3-bis(2-chloroethyl)-1-nitro- 
sourea followed x-ray. The inhibition of DNA repair by 1,3-bis(2- 
chloroethyl)-1-nitrosourea appeared to be complete in the trans- 
formed VA-13 cells, while only partial inhibition of repair was 
observed in the normal WI-38 cells. 
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EXTERNAL SOURCE 
REFER ALSO TO CITATION(S) 48775 


RADIATION EFFECTS ON MICROORGANISMS 


BASIC STUDIES 


48822 Synergism between 365- and 254-nm radiations for inacti- 
vation of Escherichia coli. Webb, R.B. (Argonne National Lab., IL); 
Brown, M.S.; Tyrrell, R.M. Radiat. Res.; 74: No. 2, 298-311(May 
1978). 

The lethal interaction between radiations at 254 and 365 nm 
was studied in strains of Escherichia coli K12 that differ in repair 
capability. Increased sensitivity to 254-nm radiation was produced 
by a prior exposure to large fluences of 365-nm radiation for both 
stationary-phase and exponential-phase cells of strains K12 AB1157 
(wild type) and K12 AB1886 (excision deficient). Results presented 
support the hypothesis that damage by 365-nm radiation to recom- 
bination and excision repair is a major cause of synergism between 
365- and 254-nm radiations and a major factor in 365-nm inactivation 
of strains proficient in postrepiication and/or excision repair. The 
interaction between 365- and 254-nm radiations in the postreplication 
repair-deficient strain (K12 AB2463) was complex: The 254-nm 
sensitivity decreased at relatively low fluences of 365-nm radiation 
(< 8 x 105 J m~?), but increased relative to the minimum value at 

eater fluences. The decrease in 254-nm sensitivity after a low 

uence at 365 nm reflects the phenomenon of photoprotection, while 
the increase in 254-nm sensitivity at high 365-nm fluences supports 
the previous reports of 365-nm damage to the excision-repair system. 
The strong lethal synergism of 365- and 254-nm radiations was much 
greater in the radiation-resistant organism Micrococcus radiodurans 
than in E. colli. 


RADIATION EFFECTS ON PLANTS 


BASIC STUDIES 


48823 (BNL—24396) Effects on plants. Smith, H.H. (Brookha- 
ven National Lab., Upton, N.Y. (USA)). 1977. Contract EY-76-C-02- 
0016. 23p. Dep. NTIS, PC A02/MF AOl1. 

Results of experiments with plants on the effects of low-dose 
and low-dose rates of low LET radiation are reported. Experiments 
were conducted on the effects of x and gamma radiation on the 
production of yellow-green sectors in maize leaves, growth inhibi- 
tion in germinating seeds of barley, survival and bud production in 
Saintpaulia, tumor formation in Nicotiana, and pink mutations in 
Tradescantia stamen hair cells. (HLW) 


APPLICATIONS 


48824 Pigmentation and antibacterial activity of fast neutron- 
and x-ray induced strains of Monascus purpureus went. Wong, H.C.; 
Bau, Y.S. (Chinese Univ. of Hong Kong). Plant Physiol.; 60: No. 4, 
578-581(Oct 1977). 

Seven new strains of Monascus purpureus Went were induced 
by neutron and x-ray irradiation. The quantity and quality of pig- 
ments produced by these strains differed. Strains N4S and N11S 
produced twice as much pigment as normal, while another strain, 
N14S, was albino. An unknown orange pigment was found in young 
colonies of the N1IS strain. This orange pigment reacted with 
alcohols and malt extract medium to form red pigments. Strains 
N4S, N11S, X2P, and wild type inhibited the growth of certain 
bacteria, especially the Bacillus species. Strain N11S had more 
antibacterial activity than wild type. A major active compound was 
isolated with an ultraviolet absorption spectrum that was related to 
those of the red pigments found in this fungus. The active 
compound(s) was named monascidin. 


48825 Effects of gamma irradiation on onion sprouting. I. Influ- 
ence of dose rate and post-harvest period of treatment. Faroogi, W.A.; 
Donini, B. (CNEN, Rome). Riv. Sci. Tecnol. Alimenti Nutr. Um.; 6: 
No. 5-6, 301-303(1976). 

Onions of "Dorata di Parma” variety were exposed to 10 
krads of Co60 gamma irradiation in 5, 10, 20, 40, and 80 minutes in 
December, 1975 and then stored in the cold storage (10 +- 1 degree 
C, R.H. 65 to 70%) and at the room temperature (15 to 20 degrees C, 
R.H. 40 to 70%) for 3 months, to study the influence of dose-rate 
and post-harvest period of treatment. Average number of buds 
sprouted in each onion bulb under cold storage condition ranged 
from 2 to 3, while this number was found to increase to 3 to 4 under 
ambient storage conditions. Although no effect of either irradiation 
or dose rate was observed when onions were irradiated after the 
break of their dormancy, however, a significant slowing down effect 
of irradiation could be observed as far as the rate of growth of 
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sprouts was concerned. Weight loss was also reduced significantly in 
the irradiated onions as compared with controls. 


RADIATION EFFECTS ON ANIMALS 


MAN 
REFER ALSO TO CITATION(S) 46965, 47386, 48832 


48826 (SAND—78-0092) Model of public evacuation for at- 
mosphric radiological releases. Aldrich, D.C.; Blond, R.M.; Jones, 
R.B. (Sandia Labs., Albuquerque, N.Mex. (USA)). Jun 1978. Con- 
tract EY-76-C-04-0789. 26p. Dep. NTIS, PC A03/MF AO1. 

A model of public evacuation is developed for use in evaluat- 
ing the efficacy of evacuation as a protective measure in response to 
atmospheric releases of radioactive material. Differences between 
this model and the model of public evacuation previously developed 
for the Reactor Safety Study are described. Based on an analysis of 
available EPA evacuation data, ranges are suggested for the tempo- 
ral parameters in the new model. The relative importance of the 
model parameters is also discussed. 


48827 Dose commitments: how far into the future. Adam, J.; 
Rogers, V.C. Trans. Am. Nucl. Soc.; 28: 73-74(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48828 Analysis of multiple radiography overexposures. Brown, 
G.J.; Hanley, D.; Killion, B.; Martin, J.G.; Phelps, J.P. (Univ. of 
Lowell, MA). Trans. Am. Nucl. Soc.; 28: 96-97(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48829 Regulatory practice for the protection of radiation workers 
in U.S. nuclear power plants. Kreger, W.E. pp 659-662 of Proceed- 
ings of the 4. International congress of the International Radiation 
Protection Association. Vol. 2. Fontenay-aux-Roses, France; Associ- 
ation Internationale de Protection contre les Rayonnements (1977). 

From 4. congress of the International Radiation Protection 
Agency; Paris, France (24 Apr 1977). 

Occupational radiation exposure, in man-rem per year per 
reactor, as well as the number of nuclear power plant workers per 
reactor has been steadily rising. Routine and special maintenance 
activities on reactor coolant system components containing activated 
corrosion products have been the primary cause of these exposures. 
The U.S. Nuclear Regulatory Commission's efforts to reduce these 
exposures and the sources of radioactivity causing these exposures 
are discussed in detail. The NRC licensing review inspection, and 
enforcement activities and priorities for issuance of new regulations 
and regulatory guidance to protect radiation workers at nuclear 
power plants are presented. The major regulations for radiation 
protection are given in 10 CFR Part 20, Standards for Protection 
Against Radiation. However, in view of the upward trend in occu- 
pational radiation exposure, the USNRC staff has concentrated in 
recent years on implementing the concept that design and operation- 
al features at operating nuclear plants should assure that radiation 
exposures to individuals and worker groups be maintained as low as 
is reasonably achievable. The guidance which have been issued, that 
should provide for good radiation protection in all phases of nuclear 
power plant planning, design, equipment fabrication and operational 
philosophy, is discussed. 


48830 Review of the problems of safety control in x-ray diffrac- 
tion and spectrometry. Linsley, G.S. (National Radiological Protec- 
tion Board, Harwell (UK)). pp 511-514 of Proceedings of the 4. 
International congress of the International Radiation Protection As- 
sociation. Vol. 2. Fontenay-aux-Roses, France; Association Interna- 
tionale de Protection contre les Rayonnemenis (1977). 

From 4. congress of the International Radiation Protection 
Agency; Paris, France (24 Apr 1977). 

In the majority of situations where x rays are being used for 
the structural analysis of materials, the hazard which exists from the 
highly intense beams can be satisfactorily controlled by the use of 
mechanical and electrical interlocking devices between the x ray 
camera and the tube housing or by enclosing the whole assembly 
during the time that X-rays are being generated. The system of 
control is much less certain if it is impracticable to enclose the x-ray 
beam or during maintenance or alignment operations when it may be 
necessary to override some of the protective devices. Recent inci- 
dents resulting in near and actual overexposures have served to 
emphasize this uncertainty. Some of these will be described. Safety 
in these circumstances is very dependent on the actions of the 
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individual worker. The most effective approach to the problem must 
be in training, with the aim of making the worker thoroughly aware 
of the radiological hazards involved in certain operations and of the 
approved techniques for safe working. Consideration must also be 
given to the safety of persons not involved with x ray work. This 
can be best assured by effective administrative arrangements aimed 
at preventing inadvertent entry into areas where there is a potential 
x ray hazard. The approach to radiological safety through training 
and administrative control will be developed and illustrated by 
reference to examples of equipment in various laboratories. 


48831 Carcinogenic effects of radiation-introduction. Setlow, 
R.B. (Brookhaven National Lab., Upton, NY). pp 449-453 of Re- 
search in photobiology. Castellani, A. (ed.). New York; Plenum 
Publishing Corp. (1977). 

The weight of experimental evidence indicates that uv 
damage to DNA--probably pyrimidine dimers--is the best molecular 
candidate for the initiating damage that leads to skin cancer. As a 
result, we can take a superior guess that the carcinogenic action 
spectrum should be ae to the DNA action spectrum filtered 
through the upper layer of skin. The use of such an action spectrum 
is necessary to evaluate the effects of the change in uv striking the 
earth as a result of changes in stratospheric ozone. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 48722, 48817 


48832 (CONF-770639—(Summ.)) Neutron radiobiology. Sum- 
mary of a workshop. (Department of Energy, Washington, D.C. 
(USA). Div. of Biomedical and Environmental Research). 1978. 24p. 
Dep. NTIS, PC A02/MF AO1. 

From Workshop on correlation of neutron and charged parti- 
cle damage; Oak Ridge, TN, USA (8 Jun 1977). 

This report is a summary of a workshop held in June 1977 at 
Oak Ridge National Laboratory to evaluate the progress of research 
in the field of neutron radiobiology. The participants reviewed the 
results of current research and identified unresolved questions and 
areas of uncertainty. They then defined areas in which additional 
research should be undertaken, and, finally, they reviewed ways in 
which results from current and projected research could be applied 
to inform and influence regulatory decisions. 


48833 (CONF-780638—1) Effects of a radiation-induced a-tha- 
lassemia on the production of multiple forms of hemoglobins in fetal 
mice. Popp, R.A.; Bradshaw, B.S.; Hirsch, G.P. (Oak Ridge National 
Lab., Tenn. (USA)). 1978. Contract W-7405-ENG-26. 16p. Dep. 
NTIS, MF AO. 

From Conference on cellular and molecular regulation of 
hemoglobin switching in man and animal models; Seattle, WA, USA 
(19 Jun 1978). 

Portions of document are illegible. 

Embryonic hemoglobins in a-thalassemic heterozygotes and 
normal fetuses were compared to study the effects of the deficient a 
chain on the synthesis of hemoglobins in the nucleated embryonic 
erythrocytes derived from the fetal yolk sac. Acrylamide gel electro- 
phoresis showed that less hemoglobin Ell (azy2) was formed in a- 
thalassemic heterozygotes between 121/2 and 14'/2 days of gestation. 
Quantitation of in vitro synthesis between 111/2 and 13'/2 days of 
gestation also showed that Ell was synthesized less rapidly in a- 
thalassemic fetuses. In contrast, the synthesis of Elll (a2z2) was 
higher in a-thalassemic than in normal fetuses at 12/2 and 131/2 days 
of gestation. Measurements of the synthesis of individual chains in El 
(x2y2) and Ell showed that x chain synthesis was normal and that a 
chain synthesis was deficient in a-thalassemic fetuses at 11'/2 and 
12'/2 days of gestation. Thus, there is still no proof for close linkage 
of x- and a-chain genes in chromosome 11. Differences in the 
electrophoretic patterns of embryonic hemoglobins of a-thalassemic 
and normal fetuses can be explained by normal synthesis of x chains, 
deficient synthesis of a chains, and a higher affinity of z than y for 
the reduced amount of a chain present in the nucleated embryonic 
erythrocytes of a-thalassemic mice. 


48834 (COO—2401-68) Cellular proliferation and regeneration 
following tissue damage. Progress report. Harding, C.V. (Wayne 
State Univ., Detroit, Mich. (USA). Kresge Eye Inst.). 1977. Contract 
EY-76-S-02-2401. 55p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

Studies were conducted on the following research projects: 
effects of x radiation on rabbit lenses; DNA synthesis and mitosis in 
cultured lenses; serum dependency and actinomycin D sensitivity; 
changes in ultrastructure; injury-induced growth of vascular endo- 
thelium; corneal neovascularization following injury; and human 
cataractous lenses. (HLW) 


48835 Response of a rat rhabdomyosarcoma to neon- and helium- 
ion irradiation. Curtis, S.B.; Tenforde, T.S.; Parks, D.; Schilling, 
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W.A.; Lyman, J.T. (Univ. of California, Berkeley). Radiat. Res.; 74: 
No. 2, 274-288(May 1978). 

The response of a rhabdomyosarcoma tumor in an inbred 
strain of rat has been measured after irradiation by charged-particle 
beams of helium and neon ions. Tumor volume regression and 
regrowth and tumor cure were measured and compared with results 
from 220-kVp x irradiation. RBEs for 20-day radiation-induced 
growth delay (RBExo), for 50-day radiation-induced growth delay 
(RBEso), and for 50% tumor cure probability (RBE/sub TCD50/ 
180/) were measured in the plateau (high energy and spread-out 
Bragg-peak (low energy) ionization regions of both charged-particle 
beams. In the neon-ion peak region, RBE20, RBEso, and RBE/sub 
TCD50/180/ values (with standard deviations) of 2.9 -+ 0.7, 2.6 -+ 
0.5, and 3.1 -+ 0.6, respectively, were obtained. These high values 
reflect the effect of a high-LET contribution in the beam and 
possibly the presence of a significant hypoxic fraction in this tumor. 
In the neon plateau region, RBE2zo and RBEso values of 1.7 -+ 0.4 
and 1.8 -+ 0.3 were obtained. These values are significantly lower 
than those in the peak region and indicate a marked difference in 
beam quality between the peak and plateau regions of the beam. This 
characteristic may make the neon beam a candidate for possible use 
in the radiotherapy of human tumors. For the helium-ion Bragg- 
position, RBEz0, RBEso, and RBE/sub TCDS50/180/ values of 1.5 - 
+ 0.3, 1.4-+ 0.3, and 1.4 -+ 0.2, respectively, were obtained. These 
values indicate that there is a significant increase in biological 
effectiveness in the helium-ion spread-out peak region. For the 
helium-ion plateau region, RBEzo and RBEso values of 1.0 -+ 0.2 
and 1.1 -+ 0.2 indicate that this region can be considered a region of 
low-LET radiation. 


48836 Quantitative response of bone marrow colony-forming 
units (CFU-C and PFU-C) in weaning beagles exposed to acute whole- 
body y irradiation. Wilson, F.D.; Stitzel, K.A.; Klein, A.K.; Shifrine, 
M.; Graham, R.; Jones, M.; Bradley, E.; Rosenblatt, L.S. (Univ. of 
California, Davis). Radiat. Res.; 74: No. 2, 289-297(May 1978). 

Using a methylcellulose-supported bone marrow culture 
system, the dose-response relationships of suspended granulocyte- 
monocyte colonies (CFU-C) and adherent fibroblastic colonies 
(PFU-C) were investigated in 2- to 3-month-old beagles exposed to 
acute whole-body y irradiation. Groups of weanling beagles were 
exposed at a rate of 140 R/hr delivered from a Co y source 
achieving total exposures ranging from 0 to 586 R. Twenty-four 
hours following irradiation, bone marrow was collected, plated into 
methylcellulose, and after 1 week of incubation both colony types 
were quantitated. In addition, bone marrow cellularity determina- 
tions were made for a variety of bones using an °*Fe-labeling 
technique. The results show a Ds; for the linear part of the slope of 
70 R for CFU-C. Although within the limits of the experiment a Ds7 
could not be established for the fibroblastic populations, the results 
indicate a substantial degree of radioresistance for these elements 
supporting our previous studies on PFU-C, ap cg on mice, 
which suggested a Ds of approximately 400 R for the progenitors of 
these fibroblastic elements. 


RADIONUCLIDE EFFECTS - INTERNAL SOURCE 


MAN 
REFER ALSO TO CITATION(S) 48675, 48710, 48920 


48837 (SAND—78-1115) Comments on a paper entitled: Toxic- 
ity and carcinogenicity of plutonium-239. Stocum, W.E.; Pigg, C.J. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Jun 1978. Contract 
EY-76-C-04-0789. 1lp. Dep. NTIS, PC A02/MF AO1. 

Studies on carcinogenic effects of Pu-239 on animals have 
been reviewed often in the literature. A summary of these studies, 
which were done primarily with dogs or rats, shows that the 
inhalation of Pu-239 results in plutonium being retained in highest 
concentrations in bone, liver, lung, and lymph nodes. This may 
result in the induction of specific kinds of cancer, primarily lung and 
bone carcinomas, and to a lesser extent, bile duct tumors. These 
animal studies have been extremely useful in the analysis of the 
limited number of studies available on humans exposed to plutonium 
and in the prediction of plutonium cancer risk to man. One of the 
most significant and relevant studies on human exposures to Pu-239 
is that of the 1944-45 exposure at Los Alamos Scientific Laboratory. 
Twenty-five men associated with the Manhattan Project were identi- 
fied as having had significant plutonium exposures; total initial lung 
burden across the group was approximately 10 Ci. These individ- 
uals have been monitored clinically and in laboratory studies for the 
past 30 years. None of the individuals has shown cancer incidence 
and none shows medical findings attributable to internally deposited 
plutonium. There has been no recorded instance of cancer in man 
resulting from the internal deposition of any plutonium isotope in the 
more than three decades in which plutonium has been used. This 
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excellent record illustrates the effectiveness of control measures and 
safety standards imposed on the handling of radioactive materials. 
These facts lead to a high level of confidence that the transportation 
of radioactive materiais to and around the WIPP would not have a 
markedly different record. 


ANIMALS 
REFER ALSO TO CITATION(S) 48837 


48838 Radiation-induced pulmonary fibrosis: study of changes in 
collagen constituents in different lung regions of beagle dogs after 
inhalation of beta-emitting radionuclides. Pickrell, J.; Schnizlein, 
C.T.; Hahn, F.F.; Snipes, M.B.; Jones, R.K. (Inhalation Toxicology 
Research Inst., Albuquerque, NM). Radiat. Res.; 74: No. 2, 363- 
377(May 1978). 

Pulmonary collagen turnover (synthesis, degradation, and 
accumulation) was studied in 40 dogs injured by inhalation exposure 
to *Y (T/sub 1/2/eff 2.6 days, anti E = 0.9 MeV), *'Y (50 days, 
0.59 MeV), '*Ce (170 days, 1.29 MeV), or Sr (370 days, 1.13 
MeV) in fused aluminosilicate particles. Cerium-144 and Sr in 
fused particles produced more uniform patterns of pulmonary 
damage than did ®Y or *Y in fused particles. Fibrosis was more 
severe in the intermediate than in the peripheral or hilar regions of 
the lungs of dogs exposed to *Y in fused particles. That observation 
was consistent with the relatively greater radiation dose delivered to 
the peribronchiolar region during the early clearance of * Y. Colla- 
gen synthesis and degradation responses in the peripheral and hilar 
regions of animals exposed to *'Y and in the intermediate area of 
%Sr indicated the presence of previously formed scars. The degrada- 
tion responses of the intermediate region of older animals exposed to 
144Ce indicated the presence of an early stage of lung injury, that is, 
actively forming scars. The results in dogs support our earlier 
suggestion (based upon data in Syrian hamsters exposed to alpha and 
beta-gamma radiation) that the pathogenesis of pulmonary fibrosis 
after these single inhalations of radioactive aerosols may include (a) 
initial collagen degradation, followed by (b) increased synthesis and 
increased accumulation of collagen, and then (c) a return to a more 
normal rate of synthesis and possibly degradation, retaining, howev- 
er, significant fibrosis. High radiation dose rates (during early times) 
after exposure may be important in eliciting sustained pulmonary 
fibrosis; however, the fact that ®Sr, which had the lowest initial 
dose rate, produced scarring at approximately the same times (6 to 
16 months) as the other radionuclides indicates that total radiation 
dose is also imporant. 


NUCLIDE KINETICS AND TOXICOLOGY 


48839 Effects of PuO, particles deposited in the lung following 
intraperitoneal injection. Sanders, C.L. Jr. (Battelle Pacific North- 
west Labs., Richland, WA). Contract AT(45-1)-1830. Health Phys.; 
28: 84-86(Jan 1975). 

Female Sprague-Dawley, 65—80 day old rats were given a 
single intraperitoneal injection of either ***PuQ2, ***PuO. + benz- 
pyrene or *°PuO2 + asbestos. At autopsy, autoradiograms and 
histological sections were examined for Pu distribution and patho- 
logical changes. The studies indicate that a greater carcinogenic 
response in the lung may be expected when alpha emissions are 
spread more uniformly over the lung than when the alpha emissions 
are concentrated as, or on, particles. It was concluded that the lower 
carcinogenicity of PuOz particles sequestered in the alveolar septae 
following their intraperitoneal injection is probably due to their 
immobility and consequent irradiation of fewer epithelial cells in the 
lung than would be the case with inhaled PuOs particles. (MFB) 


MAN 
REFER ALSO TO CITATION(S) 46965, 47974, 48710 


ANIMALS 
REFER ALSO TO CITATION(S) 48682, 48838, 48906 


48840 Toxicity of **‘Am and **'Cm after administration at nine 
days of gestation in the rat. Sikov, M.R.; Mahlum, D.D. (Battelle 
Pacific Northwest Labs., Richland, WA). Radiat. Res.; 62: 
565(1975). 

10 wCi/kg body weight of plutonium has been found to be 
embryocidal, but not teratogenic, when administered to rats after 9 
days of gestation. Previous studies suggest that this effect was 
primarily due to nuclide incorporated in the fetal membranes and, to 
a lesser extent, in the placenta. Other transuranic elements are 
distributed similarly to plutonium although there are specific differ- 
ences. Americium-241 or curium-244 citrate, pH 4.0—4.5, were 
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intravenously injected into rats after 9 days of gestation to compare 
their prenatal toxicities with that of plutonium and to define their 
deposition in the fetoplacental unit (FPU) relative to other transur- 
anic elements. In rats killed after 20 days of gestation, it was found 
that neither nuclide increased the incidence of prenatal mortality or 
malformations, even at doses up to and including 60 wCi/kg. In rats 
killed at 1, 3 or 5 days postinjection, a marked avidity of the livers of 
the dams for 7**Am and 7**Cm was noted. This presumably led to a 
shortened half-time in blood and to lower concentrations in the FPU 
than was observed with most of the transuranic elements studied to 
date. It thus appears that **‘Am and ***Cm are less embryocidal 
than plutonium and that this is a result of lower concentrations in the 
placenta and fetal membranes. 


PLANTS 
REFER ALSO TO CITATION(S) 48676, 48682 


THERMAL EFFECTS 
REFER ALSO TO CITATION(S) 48751 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 48716, 48841 


PLANTS 


48841 Light-saturated photosynthesis by phytoplankton size frac- 
tions in the New York Bight, USA. Malone, T.C. (Lamont-Doherty 
Geological Observatory, Palisades, NY). Mar. Biol.; 42: No. 4, 281- 
292(1977). 

The relationships between netplankton and nanoplankton as- 
similation numbers, temperature, and major nutrient concentrations 
were studied and evaluated in the context of seasonal patterns in the 
biomass of these phytoplankton size fractions. Netplankton and 
nanoplankton blooms typically occur during late winter (2° to 8°C) 
and summer (18° to 24°C), respectively. Variations in nanoplankton 
and netplankton assimilation numbers were not statistically related to 
the development or collapse of specific blooms based on weekly 
sampling, but assimilation numbers were higher during the bloom 
periods than during transition periods of rapid temperature change 
(8° to 18°C). Differences in the assimilation numbers between size 
fractions could account for the dominance of the nanoplankton 
fraction during the summer bloom period but not for the dominance 
of netplankton during the winter bloom period. Nanoplankton and 
netplankton assimilation numbers were exponential functions of tem- 
perature between 8° and 24°C and 8° and 20°C, respectively. Below 
8°C the assimilation numbers of both fractions were higher than 
expected on the basis of temperature. Above 20°C netplankton 
assimilation numbers declined with temperature. Netplankton and 
nanoplankton assimilation numbers were occasionally correlated 
with dissolved inorganic nitrogen concentrations from less than 1.0 
to more than 15ug-at 1~*. Under these conditions, nanoplankton 
growth rates (calculated from assimilation number and 
carbon:chlorophyll) were higher and increased more rapidly with 
dissolved inorganic nitrogen than netplankton growth rates. 


INVERTEBRATES 


48842 Upper temperature tolerances of Tellina tenuis and T. 
fabula. Wilson, J.G. (The Univ., Glasgow). Mar. Biol.; 45: No. 2, 
123-128(1978). 

The upper lethal tolerances of Tellina tenuis da Costa and T. 
fabula Gmelin were studied under a variety of temperature regimes 
in which both short-term and long-term mortality were noted; these 
included steady temperatures, acclimation at a steady temperature 
then exposure to a steady temperature, and acclimation at gradually 
increasing temperatures. T. tenuis alone was also tested for variation 
in mortality rate according to the date of collection or to the size 
(i.e., age) of the mollusc. The results suggested that T. tenuis was 
consistently more tolerant than T. fabula, and that the difference in 
tolerance was around 5 C®. Both species readily acclimated to higher 
temperatures after steady temperature acclimation, but not under a 
regime of gradually increasing temperature. There was no significant 
variation in the mortality rate of T. tenuis with season or age. It is 
suggested that, since the difference in temperature tolerance is not 
reflected in their respective geographical distributions, there may be 
some other stage in their life cycle, e.g. the larvae, which is equally 
susceptible to temperature extremes. The difference in tolerance is, 
however, reflected in their respective littoral and sublittoral distribu- 
tions. 


48843 Influences of size, sex, and temperature on the toxicity of 
mercury to two species of crayfishes. Heit, M.; Fingerman, M. 
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(Tulane Univ., New Orleans). Bull. Environ. Contam. Toxicol.; 18: 
No. 5, 572-580(Nov 1977). 

The accumulation and toxicity of mercury chloride on cray- 
fish was found to be dependent on species, size, sex and most 
importantly, temperature. Toxicity appears to be less during colder 
periods than warmer due probably to lowered metabolism. These 
results indicate the need for caution when examining metal toxicity if 
temperature, size and sex are not held constant. 


48844 Adjustment of the components of energy balance in the 
gastropod Crepidula fornicata in response to thermal acclimation. 
Newell, R.C.; Kofoed, L.H. (Odense Univ., Denmark). Mar. Biol.; 
44: No. 3, 275-286(1977). 

Synchronous measurements were made of the routine rate of 
oxygen consumption and the clearance rate of Phaeodactylum tri- 
cornutum at different exposure temperatures by specimens of the 
suspension-feeding gastropod Crepidula fornicata which had been 
acclimated to temperatures between 10° and 25°C. The results show 
that the cost of activity (ul O2 consumed h~'/ml seawater cleared 
h~*) increases deunetinaly in individuals ex to short-term 
increases of temperature up to 30°C, especially in limpets acclimated 
to 10°C. The process of thermal acclimation, however, results in 
two compensatory adjustments in energy expenditure and uptake 
which profoundly affect the energetics of water transport. Firstly, 
the routine oxygen consumption shows lateral translation of the rate- 
ae curve which results in the maintenance of a relatively 
uniform energy expenditure despite an increase in acclimation tem- 
perature from 10° to 25°C. Secondly, because of the form of the 
rate-temperature curve for filtration by C. fornicata, lateral transla- 
tion in response to warm acclimation results in an increase in the 
maximal clearance rate. Lateral translation of the rate-temperature 
curves for feeding rates and for oxygen consumption in response to 
thermal acclimation may thus be linked to maintain a balance be- 
tween energy gain and expenditure. In this way, the greatly in- 
creased cost of activity which would occur with increase of tem- 
perature in the absence of acclimation is evaded. The minimal 
maintenance energy requirement, and hence the greatest scope for 
growth and reproduction, is then adjusted to coincide with tempera- 
tures prevailing in the environment. 


48845 Synergistic effects of lead, salinity and temperature on 
embryonic development of the mussel Mytilus galloprovincialis. Hrs- 
Brenko, M. (Rudjer Boskovic Inst., Rovinj, Yugoslavia); Claus, C.; 
Bubic, S. Mar. Biol.; 44: No. 2, 109-115(1977). 

Combined effects of lead, salinity and temperature on the 
embryonic development of the mussel Mytilus galloprovincialis 
LmK. were studied under laboratory conditions. The basic experi- 
mental design was a 4 x 6 factorial experiment using 4 lead concen- 
trations (100, 250, 500 and 1000 ppb Pb” ) and 6 salinity levels (from 
25 to 37.5% with 2.5% intervals). These factorial designs were 
carried out at three constant temperatures (15°, 17.5° and 20°C). The 
statistical analysis indicated that salinity changes have more effect on 
the embryonic development than temperature. Optimal development 
was observed at 34.8% and 15.6°C, which is in accordance with 
observations in the field. The effect of lead was minimal in optimal 
salinity and temperature conditions. The deleterious effect of lead on 
the embryonic development was especially conspicuous at 20°C. 
Since in nature spawning occurs at temperatures inferior to 20°C, 
lead will probably not drastically decrease the potential recruitment 
of mussel spat in the littoral populations of the northern Adriatic 
Sea, where the salinity of the water is relatively stable. Under 
experimental conditions, lead caused a delay or inhibition of the 
embryonic development with the occurrence of a large number of 
abnormal larvae. 


VERTEBRATES 


48846 Final thermal preferendum of fishes: shuttling behavior 
and acclimation overshoot. Reynolds, W.W. (Pennsylvania State 
oa Wilkes-Barre, PA). Hydrobiologia ; 57: No. 2, 123-124(21 Jan 
1978). 

The concept of final preferendum is reexamined in light of 
data concerning acclimation in a cyclic thermal regime. Because of 
‘shuttling behavior’ to temperatures above and below the mean 
preferendum, and because of faster acclimation ‘upward’ than ‘down- 
ward’, which result in acclimation to a temperature exceeding the 
mean of the cycle, a fish may finally gravitate to a preferendum 
which does not equal acclimation temperature. It is suggested that a 
distinction be made between the ‘crossover-point’ preferendum, 
where preference and acclimation are equal, and the ‘ultimate’ 
preferendum to which a fish will ultimately gravitate. 


48847 Effect of temperature on activity and social behavior of the 
adult tautog Tautoga onitis under laboratory conditions. Olla, B.L.; 
Studholme, A.L.; Bejda, A.J.; Samet, C.; Martin, A.D. (Dept. of 
Commerce, Highlands, NJ). Mar. Biol.; 45: No. 4, 369-378(1978). 

Experiments were conducted on the effects of high, sublethal 
temperature on activity, social behavior, and feeding in the adult 
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tautog Tautoga onitis held under controlled laboratory conditions. 
Norms of these behaviors were established during acclimation to 
temperatures at which these fish are ocmmonly found. During 
acclimation, the fish were active and feeding throughout the day. A 
dominance hierarchy, based primarily on size, was established for 
each group, with subordinate fish being displaced from all areas of 
the aquarium. Under elevated temperature, changes in established 
norms of these behaviors were observed, with activity, feeding, 
aggression, and the spacing between fish showing a decrease. Fol- 
lowing return to pre-rise temperatures, although aggression re- 
mained reduced, activity, interfish distance, and feeding approached 
levels established during acclimation. A comparison of these results 
with previous ones on young tautog is made and the significance of 
the findings is discussed. 


48848 Viability of embryos of the winter flounder Pseudopleuron- 
ectes americanus exposed to combinations of cadmium and salinity at 
selected temperatures. Voyer, R.A.; Wentworth, C.E. Jr.; Barry, 
E.P.; Hennekey, R.J. (Environmental Protection Agency, Narragan- 
sett, RI). Mar. Biol.; 44: No. 2, 117-124(1977). 

Developing eggs of the winter flounder Pseudopleuronectes 
americanus (Walbaum) were exposed to 9 cobinations of cadmium 
and salinity at 5° and 10°C. Overall mean times to 50% hatch ranged 
from 7.7 days at 10°C to 17.9 days at 5°C. Mean percentages of total 
hatches ranged from 50 to 100% for all treatment combinations. 
Response-surface analyses indicate percentages of viable hatches 
were generally lowest at 10°/oo S and highest in the 25 to 30°/o0 S 
range. Regression analyses of viable hatch data show that at both 
temperatures cadmium significantly influenced viable hatch in all 
experiments. Viable hatch was also significantly influenced by the 
linear and quadratic effect of salinity in both tests at 5°C and in 2 of 
3 tests at 10°C. The interaction between cadmium and salinity also 
significantly affected viable hatch at 10°C. 


CHEMICALS METABOLISM AND TOXICITY 
REFER ALSO TO CITATION(S) 48659, 48743, 48797 


CELLS 
REFER ALSO TO CITATION(S) 46371 


48849 Relative sensitivty to lead of a naked green flagellate, 
Dunaliella tertiolecta. Stewart, J. (Univ. of California, LaJolla, CA). 
Water, Air, Soil Pollut.; 8: No. 2, 243-247(Jun 1977). 

Cells of Dunaliella spp., unicellular marine green algae, differ 
from most other plant cells in lacking a cell wall. The responses of 
D. tertiolecta Butcher (DUN clone) (WHO I) when grown in a 
synthetic sea-water medium with Pb added were similar to those of 
other algae previously tested, thus disproving the idea that the 
presence of a cell wall might ‘protect’ cells. The Marine Algal Assay 
Procedure published by the National Environmental Research 
Center at Corvallis, Oregon, was used as an assay for the effects of 
Pb on this organism, with the intent of supporting attempts to 
standardize studies of this sort. 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 46371, 46539, 48716 


48850 (CONF-780573—1) Effects of rainfall acidification on 
plant pathogens. Shriner, D.S.; Cowling, E.B. (Oak Ridge National 
Lab., Tenn. (USA)). 1978. Contract W-7405-ENG-26. 8p. Dep. 
NTIS, PC A02/MF AO1. 

From NATO institute on acid rain effects; Toronto, Canada 
(22 May 1978). 

Wind-blown rain, rain splash, and films of free moisture play 
important roles in the epidemiology of many plant diseases. The 
chemical nature of the aqueous microenvironment at the infection 
court is a potentially significant factor in the successful dissemina- 
tion, establishment, and survival of plant pathogenic microcrgan- 
isms. Acidic rainfall has a potential for influencing not only the 
pathogen, but also the host organism, and the host-pathogen com- 
plex. Although host-pathogen interactions add a degree of complex- 
ity to the study of abiotic environmental stress of plants, it is our 
hope, through the use of a combination of general concepts, theoreti- 
cal postulations, and experimental data, to describe the potential role 
that rainfall acidity may play in the often subtle balance between 
populations of plants and populations of plant pathogens. The direct 
effects of acidic precipitation on vegetation are becoming increasing- 
ly better understood. The indirect consequences of both acute and 
chronic exposure of vegetation to acidic precipitation are very 
complex, however. Their effect is variable in time, and involves a 
variety of potential interactions which are only partially understood. 
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48851 Toxicity of a mixture of metals on freshwater algae. 
Wong, P.T.S.; Chau, Y.K.; Luxon, P.L. (Dept. of Fisheries and the 
Environment, Burlington, Ont.). J. Fish. Res. Board Can.; 35: No. 4, 
479-481(Apr 1978). 

Recommended levels of a number of metals for Great Lakes 
Water Quality Objectives were found to be very toxic to freshwater 
algae when these metals were present simultaneously in lake water 
and culture medium. The metals were introduced as inorganic salts: 
sodium arsenate, cadmium nitrate, potassium dichromate, copper 
sulfate, ferrous sulfate, lead nitrate, mercury chloride, nickel sulfate, 
sodium selenite, and zinc chloride. Individual metals at the recom- 
mended concentrations were not toxic to the algae, but when the 
metals were added together in a commonly used growth medium, 
the solution became very toxic to the algae. The diatom tested was 
more sensitive to metal toxicity than the blue-green and green algae. 


48852 Photoreactivity of aqueous anionic NO~/sub x/ with hy- 
drocarbons. III. Sunlight-induced reduction of nitrite. Pertriconi, 
G.L.; Papee, H.M. (National Research Council of Italy, Rome). 
Water, Air, Soil Pollut.; 8: No. 2, 225-234(Jun 1977). 

Overall kinetic models previously obtained of ammonium 
formation by photoreduction of aqueous nitrites containing suspend- 
ed hydrocarbons are applied to evaluate yields of ammonium, with 
time and on a daily basis, under sunshine illumination. Concentra- 
tions of ammonium produced under sunlight, at an unpolluted moun- 
tain site 1040 m above sea level, are found to be of the same orders 
of magnitude as those obtained in the laboratory using artificial UV 
but the same apparatus and experimental conditions as well as N- 
heptane, benzene and terpin hydrate. 


48853 Photoreactivity of aqueous anionic NO/sub x/~ with hy- 
drocarbons. II. Aromatic and aliphatic compounds in nitrite. Petriconi, 
G.L.; Papee, H.M. (National Research Council of Italy, Rome). 
Water, Air, Soil Pollut.; 8: No. 2, 217-224(Jun 1977). 

Research on ammonium formation, by photoreduction under 
UV radiation of aqueous nitrite with suspended heptane, is extended 
to benzene and terpin hydrate. Radiation intensities similar to those 
found in nature are used this time with the purpose of determining, 
under laboratory conditions, overall rates of those processes. The 
photolysis is carried out in a versatile apparatus and the results 
obtained are regarded as introductory towards investigations to be 
carried out under conditions of sunlight illumination. While the 
formation of ammonium in the nitrite-heptane system is found to 
follow the pattern previously outlined, thus confirming our earlier 
work, the reaction with both compounds which contain either 
double bonds or OH groups follows a simpler route which involves 
much larger yields of ammonium, and an attack of photoformed 
transients onto those reactive sites. 


48854 Distribution of particulate metals, chlorophyll and seston 
in the Baltic Sea. Weigel, H.P. (Biologische Anstalt, Helgoland, 
Ger.). Mar. Biol.; 44: No. 3, 217-222(1977). 

During the end of the phytoplankton spring bloom, about 100 
water samples were taken at 23 stations in the Baltic Sea. The 
samples were analyzed for particulate Cu, Fe, Zn, Cd, and Pb by 
atomic absorption as well as for chlorophyll and seston. Further 
subsamples were counted with an inverted microscope, and phyto- 
plankton carbon content was calculated. The hydrographical-bio- 
logical state of the Baltic Sea during spring is described. Two 
different water masses could be differentiated and these were sepa- 
rated by the halocline. The concentrations of particulate metals are 
in accordance with those published by other authors. No significant 
differences could be calculated between mean values of particulate 
metal concentrations in the two water bodies. Correlations between 
particulate metal concentrations and chlorophyll, seston, phyto- 
plankton carbon and cell-count were calculated for both photic layer 
and deeper waters. Significant correlations were found only in the 
photic layer. The importance of standing crop for metal accumula- 
tion in seston is discussed. 


PLANTS 
REFER ALSO TO CITATION(S) 48664, 48696, 48849, 48850, 48851 


48855 (CONF-780636—3) Air pollution effects on forest growth 
and succession: applications of a mathematical model. McLaughlin, 
S.B.; West, D.C.; Shugart, H.H.; Shriner, D.S. (Oak Ridge National 
Lab., Tenn. (USA)). 1978. Contract W-7405-ENG-26. 17p. Dep. 
NTIS, PC A02/MF AO1. 

From 71. Air Pollution Control Association meeting; Hous- 
ton, TX, USA (25 Jun 1978). 

The information presented in this paper is directed towards 
plant scientists interested in determining the effects of air pollution 
stress on forest ecosystems. A mathematical model (FORET) de- 
signed to examine the successional dynamics of eastern deciduous 
forests has been used to study the long-term interactions of air 
pollution stress and forest community dynamics. Differential levels 
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of growth reduction (0%, 10%, and 20%) were applied to trees in 
three sensitivity classes to simulate changes in biomass of both 
individual trees and of the forest stand. Results indicate that the 
response of individual trees in a forest stand may differ markedly 
from results predicted on the basis of responses determined in the 
absence of plant competition. Some species may show growth en- 
hancement in spite of pollutant stress since they may gain a competi- 
tive advantage as a result of greater impacts on other species with 
which they interact in the successional process. Other species may 
experience much greater than anticipated impacts due to reduced 
competitive potential. We suggest that simulation models can pro- 
vide a useful function in integrating the results of past research and 
by permitting projections thereof to extend our understanding of 
both the nature and extent of air pollution impacts on forest ecosys- 
tems. 


48856 Measurement of ozone injury by determination of leaf 
chlorophyll concentration. Knudson, L.L.; Tibbitts, T.W.; Edwards, 
G.E. (Univ. of Wisconsin, Madison). Plant Physiol.; 60: No. 4, 606- 
608(Oct 1977). 

A simple, rapid procedure is described for evaluating ozone 
injury to leaves of Phaseolus vulgaris L. cv. Pinto. Leaf chlorophyll 
is extracted with ethanol and analyzed spectrophotometrically; the 
concentration is expressed on the basis of leaf dry weight. The 
percent chlorophyll reduction of ozone-injured leaves was highly 
correlated with the percent visible necrosis and chlorosis (r = 0.96). 
The variability in injury estimates with chlorophyll analysis was 
slightly less than with visual evaluation. An evaluation of chloro- 
phyll a and b concentrations separately showed that the chlorophyll 
a/b ratio decreased with increasing amounts of injury. Chlorophyll 
determinations made for leaves harvested at intervals after an ozone 
treatment indicated that maximum chlorophyll reduction had oc- 
curred by 4 days. This procedure for measuring ozone injury should 
be useful in eliminating the human bias associated with visible 
estimates of injury. 


48857 Cytotoxic response of nicotiana protoplasts to metal ions: a 
survey of the chemical elements. Siegel, S.M. (Univ. of Hawaii, 
Honolulu). Water, Air, Soil Pollut.; 5: No. 3, 293-304(Aug 1977). 
The cytotoxicity of more than 50 elements was surveyed 
using suspensions of Nicotiana tabacum (xanthi) protoplasts. Fifty- 
two elements were tested as cations and a few elements were 
compared in cationic and anionic forms. Results were based princi- 
pally upon direct protoplast disruption after 24 h exposures, but a 
few comparative tests were made using seed germination as an index 
of phytotoxicity. Response parameters were concentrations required 
for 10% and 50% mortality in the case of protoplasts (LD10, LDso) 
and corresponding inhibitions in the case of seeds (IDi0, IDso). The 
most toxic cations were Co, Ni, Cu, Hg and Tl (LD < 1 pM), 
followed by Ag and Cd. These elements were also the most inhibi- 
tory in germination tests. Cationic forms were generally more toxic 
than anionic species of the same element, although exceptions includ- 
ed Bi, Mn and Cr. Protoplast sensitivity diminished with age (and 
wall elaboration) and seeds were generally more resistant than 
protoplasts or cells. These cytotoxic and phytotoxic responses were 
considered in terms of common periodic relations and physical- 
chemical properties including electronic structure, ion parameters 
(charge-size relations) and coordination. It was concluded that al- 
though relationships do exist between toxicity and positions and 
properties of these elements they are specific and complex. 


48858 Analysis and control of volatile hydrocarbon concentra- 
tions (E.G. benzene) during oil bioassays. Atkinson, L.P.; Dunstan, 
W.M.; Natoli, J.G. (Skidaway Inst. of Oceanography, Savannah, 
GA). Water, Air, Soil Pollut.; 8: No. 2, 235-242(Jun 1977). 

It is well known that volatile hydrocarbons such as benzene, 
toluene, and xylene, which are abundant in many refined oils, affect 
phytoplankton growth. However, experiments to determine these 
effects in many cases have been improperly designed resulting in 
questionable conclusions. Experiments presented in this paper indi- 
cate that ambient benzene concentrations reported in the published 
literature may be lower than stated by an order of 10 to 100. By 
continuous monitoring the benzene concentration decrease was ob- 
served and it was possible to determine whether the loss was due to 
degassing because of loose closures or biological uptake. Unless tight 
closures are used benzene is quickly lost to the atmosphere (exponen- 
tial decay rate approximately equal to 1.2 d~'). Experiments demon- 
strated that benzene is quickly lost from cotton stoppered bioassay 
flasks that are typically used. Rubber stoppered flasks with little 
gaseous headspace showed minimum benzene loss. Biological uptake 
of benzene can be demonstrated when closures are secure and the 
effect of certain concentrations on growth can be correctly inter- 
preted. Benzene concentrations above 10 to 20 ppM significantly 
reduce the growth rate of Skeletonema sp. The benzene concentra- 
tion decreased quickly in 10 to 20 ppM benzene solutions implying 
metabolic uptake. These experiments indicate that proper closures 
and analysis of the volatile pollutant concentration during bioassay 
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experiments increase the likelihood of correct interpretation and may 
yield additional insights into the causation factors. 


48859 Heavy metals in the lichen Caloplaca aurantia from urban, 
suburban and rural regions in Israel (a comparative study). Garty, J.; 
Galun, M.; Fuchs, C.; Zisapel, N. (Tel-Aviv Univ., Israel). Water, 
Air, Soil Pollut.; 8: No. 2, 171-188(Jun 1977). 

The content of eight heavy metals: Mn, Zn, Fe, Pb, Ni, Cu, 
Cr and Cd in the lichen Caloplaca aurantia growing on roof-tiles in 
urban, suburban and rural settlements in Israel has been evaluated. 
The data obtained and their statistical analysis indicated the follow- 
ing: (1) The content of all the above listed metals was generally 
higher in the lichen growing in ‘town’ than in ‘village’ areas; among 
these metals Ni and Zn were found most suitable for the distinction 
between ‘town’ and ‘village’ settlements. (2) Comparisons of the 
coefficient of variation of metal content values in ‘town’ versus 
‘village’ furnished indications on the dispersion capacity of the metal 
particles. (3) Correlation analysis among the metals in ‘town’ and 
‘village’ resulted in suggestive information on the emission sources. 
(4) Leaching tests indicated the tenacity of metal retainment and 
incorporation efficiency into the lichen tissue. Lichen species like C. 
aurantia, which grow both in ‘clean’ and metal contaminated areas 
are suggested as comparative monitors and for assessing periodical 
changes in metal output and concentrations. 


48860 Varietal response to lead by lettuce. John, M.K. (Environ- 
ment Canada, Ottawa). Water, Air, Soil Pollut.; 8: No. 2, 133-144(Jun 
1977). 

Nine lettuce varieties were hydroponically grown at six sub- 
strate Pb concentrations to 50 ppM in substrate. Top and root tissue 
Pb concentration, amounts assimilated, and translocation to edible 
tissue were dependent on the variety as well as substrate lead and 
exposure duration. Even though Pb in substrate was in a precipitated 
form, lettuce plants could assimilate and translocate Pb. Differential 
response of varieties with similar morphology indicated genetical 
regulated physiological mechanisms of Pb assimilation and transloca- 
tion. This evidence suggests varietal selection could minimize human 
and animal dietary intake of Pb via food plants. While early growth 
of some varieties was stimulated by low concentrations of Pb, and 
high solution concentrations suppressed growth of several varieties, 
genetic variation also included non-significant response of growth. 


48861 Field studies of pine, spruce, and aspen periodically sub- 
jected to sulfur gas emissions. Legge, A.H. (Univ. of Calgary, Alber- 
ta); Jaques, D.R.; Amundson, R.G.; Walker, R.B. Water, Air, Soil 
Pollut.; 8: No. 1, 105-129(May 1977). 

Field studies of photosynthesis in Pinus contorta/Pinus bank- 
siana (lodgepole pine/jack pine) hybrids, Picea glauca (white 
spruce), and Populus tremuloides (aspen) subjected to SO2 and H2S 
from a nearby natural gas processing plant were initiated near 
Whitecourt, Alberta, Canada during the summer of 1974. Net assimi- 
lation rates, transpiration rates, and leaf resistances were calculated 
and water deficits were monitored. Photosynthetic rates measured 
were in a low range for the conifers studied. The low maximum 
photosynthetic rate determined for aspen is thought to be attributa- 
ble to the onset of autumn. Chemical analyses for SO,-sulfur using 
the methylene blue colorimetric method of Johnson and Nishita 
(1952) showed levels of 300 to 700 ppM, with the older foliage 
showing slightly higher values. Visible chronic SO2 symptoms had a 
pronounced sun, or upward, orientation. Ambient SOs, HS, and 
total S were measured. Concentration was found to be variable for 
SO: and generally below 0.05 ppM. A concentration gradient of SO. 
was found to exist in the lodgepole pine/jack pine stand with the 
SO. values above the canopy generally higher than below the 
canopy. This condition was occasionally reversed. The plant canopy 
is considered to act as a barrier to downward diffusion of the S 
emissions in the first case and also a barrier to upward diffusion of S 
emissions present due to advection in the stand in the second case. 
The vegetative environment surrounding the Windfall Gas Plant is 
definitely affected by S gas emissions but the extent remains to be 
determined. 


48862 Effects of acids on forest trees as measured by titration in 
vitro, inheritance of buffering capacity in Picea abies. Scholz, F.; 
Reck, S. (Institut fuer Forstgenetik und Fortspflanzenzuechtung, 
ee Ger.). Water, Air, Soil Pollut.; 8: No. 1, 41-45(May 
1 ’ 

The effect of acid precipitation on vegetation is the result of 
an interaction between acid and plant. The metabolism of plants is 
dependent on optimal pH-values, which are maintained by regula- 
tion. There are differences in the effectiveness of regulation under 
such exogenous influences as acidic precipitation. These differences 
can be related to the resistance of plants to acidic precipitation, Such 
differences were measured as buffering capacity of homogenized 
leaves during titration with acid. There are significant differences in 
buffering capacity between clones in Pinus spp. and Picea abies. A 
highly significant variance in buffering capacity also was found 
among families of P. abies. Calculations of genetical parameters 
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show that the phenotypical variance of buffering capacity is gov- 
erned mainly by genetical factors. 


48863 Impacts of acid precipitation on coniferous forest ecosys- 
tem. Abrahamsen, G.; Horntvedt, R.; Tveite, B. Water, Air, Soil 
Pollut.; 8: No. 1, 57-73(May 1977). 

This paper summarizes the results from c rrent studies in 
Norway. One main approach is the application of artificial acid 
“rain” and of lime to field plots and lysimeters. Application during 
two growth seasons of 50 mm mo“! of “rain water” of pH 3 to a 
podzol soil increased the acidity of the humus and decreased the base 
saturation. The reduction in base saturation was mainly due to 
leaching of Ca and Mg. Laborabory experiments revealed that 
decomposition of pine needles was not affected by any acid “rain” 
treatment of the field plots. Liming slightly retarded the decomposi- 
tion. No nitrification occurred in unlimed soils (pH 4.4 to 4.1). 
Liming increased nitrification. The soil enchytraeid (Oligochaeta) 
fauna was not much affected by the acidification. Germination of 
spruce seeds in acidified mineral soil was negatively affected when 
soil pH was 4.0 or lower. Seedling establishment was even more 
sensitive to increasing soil acidity. Analysis of throughfall and stem- 
flow water in southernmost Norway reveals that the total deposition 
of H2SO, beneath spruce and pine is approximately two times the 
deposition in open terrain. A large part of this increase is probably 
due to dry deposition. Increased acidity of the rain seems to increase 
the leaching of cations from the tree crowns. Tree-ring analysis of 
spruce (Picea abies (L.) Karst.) and pine (Pinus sylvestris L.) has 
been based on comparisons between regions differently stressed by 
acid precipitation and also between sites presumed to differ in 
sensitivity to acidification. No effect that can be related to acid 
precipitation has yet been detected on diameter growth. 


48864 Effect of acid precipitation on tree growth in eastern North 
America. Cogbill, C.V. (Cornell Univ., Ithaca, NY). Water, Air, Soil 
Pollut.; 8: No. 1, 89-93(May 1977). 

Detailed study of the history of forest tree growth by tree- 
ring analysis is used to assess the effect of acid precipitation. The 
pattern and historical trends of acid precipitation deposition are 
compared with growth trends from mature forest stands in New 
Hampshire and Tennessee. No clear indication of a regional, syn- 
chronized decrease in tree growth was found. The residual variation 
of relative tree growth responses, after removal of variation due to 
weather, shows no recent time-dependent trend. Due to the un- 
known initiation date of acid precipitation and to the large variation 
of tree growth estimates, a correlation of forest growth and acid 
precipitation in eastern North America cannot be established at the 
present time. 


48865 Snow as an accumulator of air pollutants. Brown, R.T. 
(Michigan Technological Univ., Houghton). Water, Air, Soil Pollut.; 
8: No. 1, 35-39(May 1977). 

Using simple analytical techniques, the amounts of air pollut- 
ants accumulated in winter snow were determined and the results 
correlated with lichen survival on trees. Pollutants measured were 
particulate matter, sulfate, and chloride. An inverse relationship was 
found between amounts of each of these pollutants and the abun- 
dance of various lichens. 


48866 Effects of acid rain on nitrogen fixation in western Wash- 
ington coniferous forests. Denison, R.; Caldwell, B.; Bormann, B.; 
Eldred, L.; Swanberg, C.; Anderson, S. (Evergreen State Coll., 
Olympia, WA). Water, Air, Soil Pollut.; 8: No. 1, 21-34(May 1977). 

We investigated both the current status of Noe fixation in 
western Washington forests and the potential effects of acid rain on 
this vital process. Even the low concentrations of SO: presently 
found in the Northwest are thought to have an adverse effect on Ne 
fixation by limiting the distribution of the epiphytic Noe-fixing lichen, 
Lobaria pulmonaria, which is found mainly in deciduous forests. A 
close relative, L. oregana, was found to be the major Nz fixer in old- 
growth coniferous forests. It fixes less Nz following exposure to 
H2SO, of pH 4 or less. A more serious threat to Ne fixation than acid 
rain is the practice of deliberately suppressing red alder to keep it 
from competing with Douglas fir. Also, L. oregana is a late succes- 
sional species and does not develop in forests where short cutting 
cycles are practiced. 


48867 Cuticular features as indicators of environmental pollution. 
Sharma, G.K. (Univ. of Tennessee, Martin). Water, Air, Soil Pollut.; 
8: No. 1, 15-19(May 1977). 

Several leaf cuticular features such as stomatal frequency, 
stomatal size, trichome length, type, and frequency, and subsidiary 
cell complex respond to environmental pollution in different ways 
and hence can be used as indicators of environmental pollution in an 
area. Several modifications in cuticular features under polluted envi- 
ronments seem to indicate ecotypic or survival significance for the 
plant species under investigation. 
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48868 Acidity of tree bark as a bioindicator of forest pollution in 
southern Poland. Grodzinska, K. (Polish Academy of Sciences, 
Cracow, Poland). Water, Air, Soil Pollut.; 8: No. 1, 3-7(May 1977). 

pH values and buffering capacity were determined for bark 
samples of five deciduous trees (oak, alder, hornbeam, ash, linden), 
one shrub (hazel) and one coniferous tree (scots pine) in the Cracow 
Industrial Region (southern Poland) and, for comparison, in the 
Bialowieza Forest (northeastern Poland). The correlation was found 
between acidification of tree bark and air pollution by SO: in these 
areas. All trees showed the least acidic reaction in the control area 
(Bialowieza Forest), more acidic in Niepolomice Forest and the most 
acidic in the center of Cracow. The buffering capacity of the bark 
against alkali increased with increasing air pollution. The seasonal 
fluctuations of pH values and buffering capacity were found. Tree 
bark is recommended as a sensitive and simple indicator of air 
pollution. 


48869 Distribution of lead in Sphagnum fuscum profiles in Fin- 
land. Pakarinen, P.; Tolonen, K. (Univ. of Helsinki). Oikos; 28: No. 1, 
69-73(1977). 

Peat and moss material for this study was derived from ten 
mires. The green portion of Sphagnum fuscum (Schimp.) Klinggr. 
usually had lower contents of lead than dead moss of few years’ age. 
This observation suggests that the moss is not actively taking up lead 
from the organic substrate. In peat profiles studied, a distinct enrich- 
ment horizon of lead was found at a depth of 20 to 50 cm which fact 
demonstrates that some leaching from surface moss has taken place. 
However, the rate of leaching seems to be low, because the regional 
pattern of lead in Sphagnum remains clear. In dead Sphagnum 
fuscum covered by a thin layer of Mylia anomala (Hook.) Gray, two 
maxima of lead were present: one at surface 0-2 cm and the second 
deeper in peat. 


48870 Unusual mercury accumulation in Lichen flora of montene- 
gro. Seigel, B.Z.; Siegel, S.M. (Univ. of Hawaii, Honolulu). Water, 
Air, Soil Pollut.; §: No. 3, 335-337(Apr 1976). 

Specimens of Cladonia, Collema and other lichens collected 
near Kotor, Montenegro were found to be far higher in Hg content 
than samples of the same genera from Alaska, Greenland, Hawaii, 
Iceland and other locations. In contrast, Rhacomitrium and other 
moss genera from the same collection site yielded Hg contents 
similar to those found elsewhere. 


INVERTEBRATES 
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48871 Population dynamics of Daphnia galeata mendotae as 
modified by chronic cadmium stress. Marshall, J.S. (Argonne Nation- 
al Lab., IL). J. Fish. Res. Board Can.; 35: No. 4, 461-469(Apr 1978). 

Forty populations of Daphnia galeata mendotae were main- 
tained for 22 wk (or until they became extinct) in a medium 
consisting of filtered Lake Michigan water to which Chlamydo- 
monas reinhardi and different concentrations of a mixture of labelled 
(?°°Cd) plus stable CdCl. were added 24 h before use. The medium 
was changed daily Monday through Fridays. Weekly determinations 
were made of total numbers, average individual dry weight, mean 
brood size, egg-female ratio, aborted eggs and embryos, and average 
whole-body '°Cd content. Chronic cadmium stress reduced the 
populations’ average numbers and biomass, while it increased the 
populations’ turnover rates, temporal variability, probability of ex- 
tinction, and proportion of ovigerous females. For individuals there 
was increased prenatal mortality, reduced life expectancy, increased 
average weight, and increased brood size. Due to compensatory 
increases in the proportion of ovigerous females and mean brood 
size, the cadmium sensitivity of population attributes was consider- 
ably less than that of the most sensitive individual attribute, prenatal 
mortality. A linear relationship between population carrying capac- 
ity (relative mean numbers) and added cadmium concentration indi- 
cated that the effective concentration for a 50% reduction of carry- 
ing capacity (EC50) is 7.7 wg Cd/L and that for a 1% reduction 
(EC1) is 0.15 wg Cd/l. An increase of 0.15 yg Cd/L in Lake 
Michigan itself, barring synergistic interaction with other factors in 
the lake, would probably not have a detectable effect on the popula- 
tion dynamics of D. galeata mendotae. 


48872 Emergence of the midge Chironomus tentans when exposed 
to heavy metal contaminated sediment. Wentsel, R.; McIntosh, A.; 
McCafferty, W.P. (Purdue Univ., Lafayette, IN). Hydrobiologia ; 57: 
No. 3, 195-196(15 Feb 1978). 

The experiment tested the effects of heavy metal contaminat- 
ed sediment on emergence of chironomids. The number of adults 
emerging from test chambers containing an uncontaminated sedi- 
ment and ones with sediment containing 1030 ppM cadmium (Cd), 
17,300 ppM zinc (Zn), and 1640 ppM chromium (Cr) were observed 
for 14 days. It was found that emergence was reduced by over three 
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times and delayed for two days in the heavy metal contaminated 
sediment. 


48873 Metal survey of the marine clam Pitar morrhuana collect- 
ed near a Rhode Island (USA) electroplating plant. Eisler, R.; Barry, 
M.M.; Lapan, R.L. Jr.; Telek, G.; Davey, E.W.; Soper, A.E. (Envi- 
ronmental Protection Agency, Narragansett, RI). Mar. Biol.; 45: No. 
4, 311-317(1978). 

Benthic fauna were collected from 17 stations in mid-Narra- 
gansett Bay, Rhode Island, during September 1973 from the vicinity 
of the recently-closed Quonset Point electroplating facility. Despite 
repeated sampling, most of the 14 species of molluscs taken, includ- 
ing the widgeon clam Pitar morrhuana, were absent from stations in 
the immediate vicinity of plant outfalls. In general, P. morrhuana 
captured near outfall sites exhibited high moisture content and 
elevated body burdens of silver, cadmium, cobalt, chromium, 
copper, iron, manganese, nickel, lead, and zinc compared to clams of 
similar size from more distant stations. Observed changes in metal 
concentrations and moisture content of P. morrhuana were probably 
attributable to plant operations during the preceding 30 years. 


48874 Detoxication of metals by marine bivalves: an ultrastruc- 
tural study of the compartmentation of copper and zinc in the oyster 
ostrea edulis. George, S.G.; Pirie, B.J.S.; Cheyne, A.R.; Coombs, 
T.L.; Grant, P.T. (Inst. of Marine Biochemistry, Aberdeen, Scot- 
land). Mar. Biol.; 45: No. 2, 147-156(1978). 

An investigation of the mechanisms of detoxication of copper 
and zinc by the oyster Ostrea edulis (L) has been carried out using 
naturally occurring “green-sick’’ (contamination by copper) and 
unpolluted oysters. Electron microprobe X-ray analysis of tissues in 
the electron microscope gives direct evidence for the structural 
compartmentation of copper and zinc in separate, specific, granular 
amoebocytes. The metals are immobilized in membrane-limited vesi- 
cles as different chemical compounds, copper being associated with 
sulphur and zinc with phosphorus. Chemical analyses of serum and 
tissues of normal and "green-sick” oysters indicate that (a) Cu and 
Zn are accumulated independently, (b) the Cu and Zn in the serum, 
while higher than in the surrounding sea water, are maintained at a 
10-fold smaller level than the tissues, (c) toxicity is reduced by active 
uptake from the serum into granular amoebocytes, where it is further 
reduced by compartmentation in membrane-limited vesicles. It is 
calculated that the individual cell types may contain as much as 
13,000 ppm Cu and 25,000 ppm Zn. 


48875 Sublethal effects of oil on mollusc species from the Baltic 
Sea. Linden, O. (IVL Baltic Sea Lab., Studsvik, Sweden). Water, 
Air, Soil Pollut.; 5: No. 3, 305-313(Aug 1977). 

Sublethal effects of Iranian crude oil were studied using 
molluscs from the brackish Baltic Sea (salinity: 6 to 7% S). In blue 
mussels (Mytilus edulis) low concentrations caused a reduction in 
byssal attachment. The sensitivity of the mussels appeared to in- 
crease with increasing size. The burrowing behavior of the bivalve 
Macoma baltica was found to be affected at oil concentrations of 70 
pg 1”? as measured by a spectrophotometer. Also small individuals 
appeared less sensitive to the oil than large ones. The effect of oil on 
the crawling rate of the snail Theodoxus fluviatilis was studied. Low 
concentrations apparently increased the rate of crawling initially (0 
to 45 min) while at the end of exposure time (45 to 120 min) the 
activity decreased. At higher concentrations the crawling rate was 
very low throughout the experimental period and stress symptoms 
like complete immobilization occurred. 


48876 Persistence of chronically accumulated hydrocarbons in 
the hard shell clam Mercenaria mercenaria. Boehm, P.D.; Quinn, J.G. 
(Univ. of Rhode Island, Kingston). Mar. Biol; 44: No. 3, 227- 
233(1977). 

Hard shell clams, Mercenaria mercenaria, from the chronical- 
ly polluted environment of the Providence River, USA, were trans- 
ferred to a clean laboratory system located in lower Narragansett 
Bay, Rhode Island. The hydrocarbon contents of these transplanted 
clams were monitored for 120 days after transfer. After this period 
only slight depuration had occurred. A 41.9 pg g wet oe oe - 
average initial hydrocarbon burden decreased to 29.3 g' 
decrease that became statistically significant (P < 0.1) only after i20 
days. At most, only 30% of the clams’ hydrocarbons were lost. 
These findings indicate that the duration of the exposure period and 
the chemical nature of the source hydrocarbons are both instrumen- 
tal in determining the persistence of these compounds in filter- 
feeding bivalves. Chronically accumulated petroleum hydrocarbons 
are strongly retained by the organisms and are only very slowly 
depurated. 


48877 Effect of size upon metal content of shellfish. Boyden, 
C.R. (Imperial Coll. of Science and Tech., London). J. Mar. "Biol. 
Assoc. U.K.; 57: No. 3, 675- -714(1977). 

The influence of body size upon whole tissue metal content 
has been examined for eight elements in a variety of marine and 
estuarine molluscs. Generally, plotting element content against body 
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weight on a double logarithmic basis produces straight line relation- 
ships. The calculated regression slopes for 131 lines fall into two 
main categories: those around 0.77 and those close to 1.00. In the 
former cases (e.g. zinc in Mytilus edulis) element concentrations are 
greatest in the smallest individuals; in the second (e.g. cadmium in 
M. edulis) concentrations are independent of size. In a few cases (e.g. 
cadmium in the limpet Patella vulgata) highest concentrations are 
recorded in the largest individuals. In geographically separate popu- 
lations of a species from “clean” environments, the regression slopes 
relating element content to body size are consistent for each element. 
Comparison between populations from “clean” and “contaminated” 
environments indicates that the regression slopes may be either 
constant, e.g. zinc (and probably cadmium) in Ostrea edulis, cadmi- 
um and zinc in M. edulis, or variable, e.g. cadmium and zinc in P. 
vulgata, with increase of slopes in metal elevated environments. 
Curves on double logarithmic plots were obtained relating copper 
content to body size in the oysters Crassostrea gigas and O. edulis 
and the mussel M. edulis introduced to a “contaminated” environ- 
ment. Large individuals of these species require longer than 5 
months to equilibrate to exceptionally high environmental concen- 
trations of copper. (The same is true for zinc in c. gigas.) In the 
single case of cadmium in the scallop Pecten maximus an upward 
directed curve was obtained relating cadmium content to body size, 
resulting in exceptionally high cadmium concentrations in large 
scallops. Steeper slopes, and almost twice as much variability, was 
recorded when using wet weight data compared with dry weight. 


48878 Seasonal and laboratory variations in the health of grass 
shrimp Palaemonetes pugio: dodecyl sodium sulfate bioassay. Tatem, 
H.E. (Waterways Experiment Station, Vicksburg, MS); Anderson, 
J.W.; Neff, J.M. Bull. Environ. Contam. Toxicol.; 16: No. 3, 368- 
375(Sep 1976). 

The reported study involved numerous static toxicity tests 
with DSS (synthetic anionic detergent of the linear alkylate sulphon- 
ate type) on groups of grass shrimp, primarily Palaemonetes pugio 
(Holthius), collected from June 1972 through April 1974 from the 
same area of Galveston Bay, Texas. An attempt was made to 
determine the seasonal variation in the resistance of these crusta- 
ceans to DSS and the response of the organisms to DSS after time in 
the laboratory. The data indicate that grass shrimp tolerated substan- 
tial concentrations of DSS in comparison to marine fish and crusta- 
ceans. Grass shrimp are most tolerant to DDS during spring and 
summer and least tolerant during the winter months. The data 
demonstrated that organism health declined with increasing time in 
the laboratory. Although the grass shrimp exhibited 100% survival 
and behaved in a normal fashion during a holding period of months 
they were less resistant to DSS after being held only two weeks. The 
results suggest that the best procedures to follow regarding toxicity 
testing of aquatic organisms would be to begin experiments as soon 
as possible after collection. Ideally, the testing would be performed 
under temperature and salinity parameters similar to field conditions 
so that acclimation times could be as short as possible. 


48879 Accumulation and distribution of selenium in mussel and 
shrimp tissues. Fowler, S.W.; Benayoun, G. Bull. Environ. Contam. 
Toxicol.; 16: No. 3, 339-346(Sep 1976). 

The tissue distribution of selenium in mussels and shrimp was 
examined and the bioaccumulation kinetics in the various tissues was 
elucidated with the aid of radio selenium. Mussels (Mytilus gallopro- 
vincialis) and shrimp (Lysmata seticaudata) collected near the 
Monaco port, were apportioned into several groups. One group of 
mussels and shrimp was maintained in sea water containing 0.8 wCi/ 
liter high specific activity Se-75. Three to four individuals were 
dissected and their tissues monitored for Se-75 content periodically. 
Another group of shrimp, maintained in flowing sea water, were fed 
ad libitum mussels that had previously accumulated Se-75 from sea 
water for several days. Shrimp were periodically dissected to follow 
tissue accumulation of ingested selenium. The highest concentrations 
of selenium were found in the exoskeleton, presumably due, in part, 
to the relatively large amount of isotope sorbed to its outer surface. 
Molts, cast by shrimp at various times throughout uptake, contained 
from 60 to 90% of the total Se-75 body burden. Direct uptake of 
water led to initially small fractions in internal tissues such as muscle 
and viscera compared to the relatively large fraction associated with 
the exoskeleton. With time percentages in internal tissues gradually 
increased relative to that in the exoskeleton. When Se-75 was accu- 
mulated through the food chain an opposite trend was noted with 
the Se-75 fraction in exoskeleton slowly increasing and that in 
viscera decreasing during the course of the experiment. All tissues 
examined readily accumulated the isotope and, in general, did not 
appear to have reached a steady state concentration after 63 days. 
The highest Se-75 concentrations were found in the visceral mass 
with lesser amounts in gills, muscle and mantle, in that order. 


48880 +o ao effects of heavy metals on Juvenile Bay scal- 
s, in short-term exposures. Nelson, D.A.; 
Calabrese, A.; iamea B.A.; Macinnes, J.R.; Wenzloff, D.R. (Na- 
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tional Marine Fisheries Service, Milford, CT). Bull Environ. 
Contam. Toxicol.; 16: No. 3, 275-282(Sep 1976). 

The intent of the study was to determine the acute effect of 
four heavy metals-arsenic, cadmium, mercury and silver-on survival 
of juvenile bay scallops, A. irradians, after 96 hours of exposure, as 
well as tissue uptake of these metals. Changes in oxygen consump- 
tion rates were also determined in scallops exposed to the estimated 
LC; and LCys values of silver and cadmium as determined from the 
acute toxicity studies above. Of the metals tested, silver and mercury 
were the most toxic, i.e., silver was 95% toxic at 0.086 ppM and 
mercury at 0.150 ppM, while the LCso values were 0.033 ppM for 
silver and 0.089 ppM for mercury. Cadmium was relatively toxic; 
95% mortality occurred at 2.33 ppM and 50% at 1.48 ppM. Arsenic 
was relatively non-toxic; concentrations of 5.41 and 3.49 ppM were 
required for 95% and 50% mortality, respectively. Results indicate 
that scallops exposed to the LCs (0.94 ppM) and LC, (1.23 ppM) 
levels of cadmium for 96 hours exhibited significantly higher (P < 
0.05) oxygen consumption rates than the controls. Scallops exposed 
to silver at the LCs; (0.022 ppM) level respired at a significantly 
higher rate (P < 0.05) than the controls, but those at the LC; (0.014 
ppM) level respired at a slightly lower rate. All metals tested were 
accumulated in significant amounts; silver, mercury and arsenic 
demonstrated an increase in uptake up to those concentrations that 
caused high mortality in 24 to 48 hours, then decreased. 
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48881 (GA—7366-MS) Preliminary toxicological study of Silas- 
tic 386 foam elastomer: catalyst. Smith, D.M.; Drake, G.A.; London, 
J.E.; Thomas, R.G. (Los Alamos Scientific Lab., N.Mex. (USA)). 
Jun 1978. Contract W-7405-ENG-36. 4p. Dep. NTIS, PC A02/MF 
AOl. 

The acute oral LD*°s9 values in mice and rats for cured 
Silastic 386 (95 parts foam elastomer plus 5 parts catalyst) were 
greater than 5 g/kg. According to classical guidelines, the mixture 
would be considered slightly toxic or practically nontoxic in both 
species. Skin application studies in the rabbit demonstrated the 
mixture to be mildly irritating. Eye irritation studies, also in the 
rabbit, showed the cured Silastic 386 to be a mild but transitory 
irritant. The sensitization study in the guinea pig did not demonstrate 
the mixture to be a sensitizer. 


48882 (LA—7365-MS) Preliminary toxicological study of Silas- 
tic 386 foam elastomer. Smith, D.M.; London, J.E.; Drake, G.A.; 
Thomas, R.G. (Los Alamos Scientific Lab., N.Mex. (USA)). Jun 
1978. Contract W-7405-ENG-36. 4p. Dep. NTIS, PC A02/MF AO1. 

The acute oral LD*°so values for Silastic 386 foam elastomer 
for rats and mice were greater than 5 g/kg. According to classical 
guidelines, the compound would be considered slightly toxic or 
practically nontoxic in both species. Skin application studies in the 
rabbit with Silastic 386 foam elastomer demonstrated it to be mildly 
irritating when administered cutaneously. This compound was a 
very mild but transitory irritant in rabbit eye application studies. The 
sensitization study in the guinea pig did not show the compound to 
be deleterious in this regard. 


48883 Changes in the predator—prey behavior of fathead min- 
nows (Pimephales promelas) and largemouth bass (Micropterus sal- 
moides) caused by cadmium. Sullivan, J.F.; Atchison, G.J.; Kolar, 
D.J.; McIntosh, A.W. (Purdue Univ., Lafayette, IN). J. Fish. Res. 
Board Can.; 35: No. 4, 446-451(Apr 1978). 

Increased prey vulnerability was demonstrated for fathead 
minnows (Pimephales promelas) undergoing acute (24-h) and suba- 
cute (21-d) sublethal cadmium exposure prior to interacting with 
largemouth bass (Micropterus salmoides). The lowest acute and 
subacute cadmium concentrations that increased prey vulnerability 
were 0.375 and 0.025 mg Cd/L, respectively, with the latter well 
below the maximum acceptable toxicant concentration for fathead 
minnows. Prey exposed to cadmium displayed altered behavior 
patterns, including abnormal schooling behavior. 


48884 Influence of sex hormones on free erythrocyte protopor- 
phyrin response to lead in rats. Buchet, J.P.; Roels, H.; Lauwerys, R. 


(Univ. of Louvain, Brussels). Toxicology; 9: No. 
1978). 

Following oral administration of lead a difference in free 
erythrocyte protoporphyrin (FEP) increase was found between 
adult male, adult female and suckling rats: young animals are more 
susceptible than adult female rats which in turn exhibit a greater 
FEP increase than adult male animals. This observation parallels that 
made previously in humans. Possible difference in iron metabolism 
does not appear to explain the sex-linked difference in FEP response 
to lead. Sex hormones mainly progesterone, seem to play a role but 
their interaction with lead on the FEP response is restricted to 
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female rats and apparently is not mediated through changes in delta- 
aminolevulinic acid synthetase activity. 


48885 Chelation in metal intoxication. VI. Influence of PAS and 
CDTA on the excretion of manganese in rabbits given MnO2. Tandon, 
S.K. (Industrial Toxicology Research Centre, Lucknow, India). 
Toxicology; 9: No. 4, 379-385(Apr 1978). 

The success of p-aminosalicylic acid (PAS) and 1,2-cyclohex- 
ylene dinitrilotetraacetic acid (CDTA) in the mobilization of manga- 
nese from some vital organs and their subcellular fractions of manga- 
nese-intoxicated rats, led to the two compounds being further inves- 
tigated individually and in combination for their efficacy in influenc- 
ing excretion of manganese in rabbits given MnOz. These chelating 
agents led to a higher excretion of manganese through feces than 
urine. Whereas CDTA was able to enhance the excretion of manga- 
nese significantly through both routes, PAS could do so through 
feces only. However, the combination did not improve upon the 
effect of the individual compounds. 


48886 Effects of milk diet on gastrointestinal absorption of cad- 
mium in adult mice. Engstroem, B.; Nordberg, G. (Karolinska Inst., 
Stockholm). Toxicology; 9: No. 3, 195-203(Mar 1978). 

Effects of milk diet on absorption of cadmium were investi- 
gated in a 6-week study. Forty adult male mice were divided into 
groups of 10 and treated with different foodstuffs (I: mouse pellets 
and deionized water; II: mouse pellets and water containing cadmi- 
um chloride; III: milk only; IV: milk containing cadmium chloride). 
The intake of cadmium and milk was regulated during the experi- 
ment to make sure that the animal groups received the same amounts 
of cadmium and milk respectively. After 2 weeks the mice were 
exposed to a single oral dose via stomach tube of °°CdCh, the fate 
of which was followed by whole body counting. A markedly higher 
whole body retention of CdCl was observed in animals given 
milk diet compared to other groups. Total cadmium concentrations 
in different organs measured by atomic absorption spectrophoto- 
metry were twice as high in milk-fed mice compared to mice fed on 
Rss mouse pellets. 


48887 Tumorigenicity studies with diol-epoxides of 
benzo(a)pyrene which indicate that (-+-)-trans-78,8a-dihydorxy- 
9a,10a-epoxy-7,8,9,10-tetrahydrobenzo(a)pyrene is an ultimate car- 
cinogen in newborn mice. Kapitulnik, J.; Wislocki, P.G.; Levin, W.; 
Yagi, H.; Jerina, D.M.; Conney, A.H. (Hoffmann-La Roche Inc., 
Nutley, NJ). Cancer Res.; 38: No. 2, 354-358(Feb 1978). 

The tumorigenic activities of benzo(a)pyrene (BP), (+-)- 
trans-78,8a-dihydroxy-9£8, 108-epoxy-7,8,9, 10- 
tetrahydrobenzo(a)pyrene (diol-epoxide 1), (+-)-trans-78,8a-dihy- 
droxy-9a, 10a-epoxy-7,8,9,10-tetrahydrobenzo(a)pyrene (diol-epox- 
ide 2), (+-)-trans-7,8,-dihydroxy-7,8-dihydrobenzo(a)pyrene (BP 7,8- 
dihydrodiol), and the tetraols derived from the hydrolysis of diol- 
epoxide 2 were evaluated in newborn mice. The mice were given 
injections sequentially of 4,8, and 16 nmoles of each compound on 
the first, eighth, and fifteenth days of life, and the animals were 
killed when they were 28 weeks old. Diol-epoxide 1 was highly toxic 
in newborn mice, and most of the animals treated with this com- 
pound died before weaning. Diol-epoxide 2 and BP 7,8-dihydrodiol 
were, respectively, about 40- and 15-fold more active than BP in 
causing pulmonary adenomas. Vehicle-treated control animals had 
an average of 0.13 lung adenoma/mouse, whereas animals treated 
with BP, BP 7,8-dihydrodiol, or diol-epoxide 2 had, respectively, 
0.24, 1.77, and 4.42 pulmonary adenomas/mouse. Diol-epoxide 1 and 
the tetraols derived from diol-epoxide 2 did not induce pulmonary 
adenomas. The inactivity of diol-epoxide 1 under the conditions of 
our study should be interpreted with caution because of the high 
toxicity of this compound. The results of our study provide evidence 
that BP 7,8-dihydrodiol is a proximate carcinogenic metabolite and 
that diol-epoxide 2 is an ultimate carcinogenic metabolite of BP in 
the newborn mouse. 


48888 Accumulation of 2-um latex particles in mouse Peyer's 
patches during chronic latex feeding. LeFevre, M.E.; Vanderhoff, 
J.W.; Laissue, J.A.; Joel, D.D. (Brookhaven National Lab., Upton, 
NY). Experientia; 34: No. 1, 120-122(15 Jan 1978). 

2-ym latex particles accumulated in macrophages in intestinal 
Peyer's patches of mice given latex suspensions as drinking fluid for 
2 months. The number of particles accumulating was a direct (but 
nonlinear) function of the number ingested. Some of the latex 
particles were still present in Peyer's patches 6 weeks after the 
cessation of latex feeding. 


48889 Time dependent cadmium uptake by fathead minnows (Pi- 
mephales promelas) during field and laboratory exposure. Sullivan, 
J.F.; Murphy, B.R.; Atchison, G.J.; McIntosh, A.W. (Purdue Univ., 
Lafayette, IN). Hydrobiologia ; 57: No. 1, 65-68(8 Jan 1978). 

Fathead minnows (Pimephales promelas) exposed to 2.5 ppb 
cadmium in an industrially contaminated lake accumulated whole 
body burdens of 3.19 ppM Cd in 12 hours, while minnows exposed 
to 48 ppb Cd in a continuous flow laboratory system did not reach 
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comparable levels until the eighth day of exposure. Significant whole 
body accumulation of Cd (approximately 9 ppM) peaked within 17- 
20 days of exposure in the laboratory. 


48890 Locomotor activity of the bluegill Lepomis macrochirus: 
hyperactivity induced by sublethal concentrations of cadmium, chromi- 
um, and zinc. Ellgaard, E.G.; Tusa, J.E.; Malizia, A.A. Jr. (Tulane 
Univ., New Orleans). J. Fish Biol; 12: No. 1, 19-23(Jan 1978). 

A quantitative description of the effects of sublethal concen- 
trations of cadmium, chromium and zinc on the swimming activities 
of the bluegill is presented. Locomotor activities of fish in 0.1 and 
0.25 mg 1”! cadmium are respectively 1.5 and 7.8 times the activities 
of control fish. Fish in 0.5 mg 1~' cadmium, a concentration killing 
30% in two weeks, were less active than controls. Fish in 0.05, 2.4 
and 24.0 mg 1”! chromium were respectively 1.2, 3.6 and 6.5 times as 
active as controls. Fish in 0.1 and 5.0 mg 1”? zinc were respectively 
1.3 and 3.8 times as active as controls. Thus metals effect hyperac- 
tive locomotor responses by the bluegill in a concentration-depend- 
ent relationship. 


48891 Fish cough response: a method for evaluating quality of 
treated complex effluents. Carlson, R.W.; Drummond, R.A. (Envi- 
ronmental Protection Agency, Duluth). Water Res.; 12: No. 1, 1- 
6(1978). 

Bluegill sunfish (Lepomis macrochirus) showed increases in 
cough frequency commensurate with effluent concentration when 
exposed for 24 h to different industrial and municipal effluents. 
Effluents known to be toxic caused steadily increasing cough rates in 
the fish as effluent concentration approached acutely toxic levels. 
Bluegills exposed to three different samples of effluent, collected 
from the same source over an 8-month period, showed decreased 
levels of cough rate as the effluent improved in quality. Cough 
frequency is a rapid and sensitive physiological characteristic for 
evaluating the quality of industrial and municipal effluents and 
variation in quality of same-source effluents before discharge into 
receiving waters. 


48892 Distribution and excretion of the mercury chelating agent 
sodium 2,3-dimercaptopropane-1-sulfonate in the rat. Gabard, B. 
(Kernforschungszentrum Karlsruhe, Ger.). Arch. Toxikol.; 39: No. 4, 
289-298(1978). 

The distribution and excretion of sodium 2,3-dimercapto-1,3 
‘*C-propane-1-sulfonate as dependent on time has been studied in the 
rat. The highest concentration is found in the kidneys, the lowest in 
the brain. The excretion is very rapid (T'/2 = 19 min) and follows a 
monoexponential curve during the first hour after administration. 
This holds for plasma and most of the organs too. The apparent 
distribution volume of the radioactivity is equivalent to the volume 
of the extracellular water. After oral administration, 30 to 40% is 
absorbed from the gut. The results lead to the conclusion that a 
fraction of the drug is weakly bound to plasma- and membrane- 
proteins. They are discussed with respect to the treatment of heavy 
metal poisoning. 


48893 Zinc and cadmium in the Pacific hake Merluccius produc- 
tus off the western U.S. coast. Cutshall, N.H.; Naidu, J.R.; Pearcy, 
W.G. (Oregon State Univ., Corvallis). Mar. Biol.; 44: No. 3, 195- 
201(1977). 

Concentrations of zinc and cadmium in muscle tissue or 
whole Pacific hake, Merluccius productus (Ayres), increase with 
increasing total wet weight, especially for smaller fish. These trends 
appear to be related to the euphausiid diet of hake. Except for the 
isolated population in Puget Sound, no relationship between zinc or 
cadmium concentration and collection site is apparent. 


48894 Benzo(a)pyrene monooxygenase induction in marine fish: 
molecular response to oil pollution. Kurelec, B. (Rudjer Boskovic 
Inst., Zagreb); Britvic, S.; Rijavec, M.; Mueller, W.E.G.; Zahn, R.K. 
Mar. Biol.; 44: No. 3, 211-216(1977). 

Induction of benzo(a)pyrene monooxygenase (BPMO) activi- 
ty occurred in Blennius pavo, a species with a restricted territorial 
range, in response to exposure to a Diesel 2 oil. A response delay of 
14 days was found at a concentration of 170 ppb and of 3 days when 
the water was saturated with Diesel 2 oil. When induced fish were 
transferred to clean water, elevated BPMO activity was maintained 
at a high level for at least a month. A benthic protochordate, 
Microcosmos sulcatus, showed no increase in BPMO activity when 
exposed to these concentrations even after 30 days of exposure. Field 
observations revealed a great variation in the BPMO activity from 
B. pavo caught at different sites. Fish from contaminated sites had 
significantly elevated levels of BPMO activity. Sardine schools 
caught at different sites had different, low levels of BPMO activities. 
However, specimens from the same school had closely similar levels 
of enzyme activity. An oil pollution incident (New Year 1977 oil 
spill in Northern Adriatic Sea) caused an increase in the BPMO 
activity in the livers of Blenniideae, reaching a peak on the 23rd day 
(representing an 8.5-fold increase in the background level), followed 
by a decrease in activity until a new background level, 3 times that 
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of the original background level, was reached on the 45th day. This 
new background level is constant (through May—5 months after the 
incident). Measurement of BPMO activity in the livers of nonmi- 
grant fish could serve as a useful biochemical parameter for monitor- 
ing and evaluation of acute or long-term oil pollution at a given site. 


48895 Increase of Cd and the Cd:Zn ratio in the high molecular 
weight protein pool from apparently normal liver of tumor-bearing 
flounders (Parophrys vetulus). Brown, D.A. (Univ. of British Colum- 
bia, Vancouver). Mar. Biol.; 44: No. 3, 203-209(1977). 

It is evident from previous studies that heavy metal levels are 
changed in tumor-bearing organisms relative to nontumor-bearing 
organisms, particularly in apparently normal liver tissue. This study 
considered the possible role of metallothioneins in binding excess 
Cd, Cu or Zn in the liver of tumor-bearing flounders (Parophrys 
vetulus). Cadmium and zinc were not increased significantly on the 
metallothionein peak, but were increased 3.3- and 2.4-fold, respec- 
tively, on the high molecular weight protein peak. In addition, the 
Cd : Zn ratio was increased by 40% on the high molecular weight 
protein peak. Results are discussed in terms of competition of Cd and 
Zn for Zn-requiring enzymes involved in nucleic acid metabolism. 
Possible reasons for excess Cd occurring on the high molecular 
weight protein peak rather than on the metallothionein peak are 
discussed. Copper levels did not change. 


48896 Effect of copper on the eggs and larvae of plaice and 
herring. Blaxter, J.H.S. (Dunstaffnage Marine Research Lab., Oban, 
Scotland). J. Mar. Biol. Assoc. U.K.; 57: No. 3, 849-858(1977). 

Newly-hatched larvae of plaice (Pleuronectes platessa L.) 
showed a high mortality in 1000 g/l and older larvae in 300 pg/] 
copper. Newly-hatched larvae of herring (Clupea harengus L.) also 
showed high mortality in 1000 g/l. The eggs of herring were much 
more sensitive, mortality being high even in 30 yg/l. Sub-lethal 
effects of copper on feeding of plaice were evident at about 1000 
pg;l in young feeding larvae but as low as 90 ug/l in older feeding 
larvae. Feeding by yolk-sac plaice was totally inhibited by as little as 
90 ug/l copper. Growth and differentiation were retarded in feeding 
plaice larvae at 90 to 300 ywg/l copper. The activity of herring 
larvae, as shown by a laboratory-scale vertical migration, was im- 
paired in 300 ug/l copper. 


48897 Autoradiography of nickel chloride and nickel carbony! in 
mice. Oskarsson, A.; Tjaelve, H. (Univ. of Uppsala). Acta Pharmacol. 
Toxicol., Suppl.; 41: No. 1, 158(1977). 

The distribution of nickel-63-labelled chloride (NiCl) and 
nickel-63 and carbon-14-labelled nickel carbonyl/Ni(CO),/has been 
studied by whole-body autoradiography in mice. The former com- 
pound is watersoluble and non-carcinogenic, the latter volatile, fat- 
soluble and a suspected lung-carcinogen. In mice given ®NiClh 
(intravenous injection) there was a high initial radioactivity in the 
connective tissues and cartilage. A high radioactivity was also seen 
in the kidney, reflecting the main excretory pathway. At later 
survival intervals the distribution pictures were characterized by a 
retention of radioactivity in the lungs. Studies in other species have 
indicated that the lungs are generally rich in nickel, but nothing is 
known about the mechanism of the nickel-binding or about the 
possible biological implications of this finding. In mice given 
88Ni(CO), (intravenously or by inhalation) a high radioactivity was 
present in the lung parenchyma at all survival intervals. A consider- 
able radioactivity was also seen in the brain, the adrenal cortex, the 
adipose-tissues, the heart, the diaphragm and the kidneys. In the 
animals given Ni('*CO),, the radioactivity was restricted mainly to 
the blood. Thus it appears from the autoradiographic study that 
nickel carbonyl is decomposed in vivo. The accumulation of nickel 
in the lungs may take place during the passage of nickel carbonyl 
through the alveolar wall, while the accumulation of nickel in tissues 
such as the brain and the adrenal cortex may take place during a 
period of high initial concentration of the unchanged fat-soluble 
compound in tissue with a high fat-content. The high level of '*C- 
radioactivity in the blood is probably due to the binding to hemoglo- 
bin of CO which has been split off from the nickel carbonyl. 


48898 Embryonic localization of chemicals of teratogenic impor- 
tance. Dencker, L. (Univ. of Uppsala). Acta Pharmacol. Toxicol., 
Suppl.; 41: No. 1, 164(1977). 

The aim of the investigations has been to study the following 
factors: (1) The placental passage of drugs at different stages of 
pregnancy. (2) The accumulation of teratogens in embryonic and 
placental structures, possibly to reveal their sites of action. (3) The 
accumulation of nutrients in embryonic structures which may ex- 
plain the types of malformation occurring under deficiency condi- 
tions. The substances so far investigated in rodents have shown wide 
variations in localization. Teratogenic heavy metals (e.g. Cd*) are 
accumulated in only one of the embryonic germ layers, the endo- 
derm (intestinal epithelium) at early gestation, and in the placental 
structures. The embryonic accumulation occurs only up to a certain 
stage of development—before the vitelline duct closes. The essential 
metal zinc on the other hand is accumulated in various tissues. Many 
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organic substances are accumulated in the developing brain. Some 
substances, which are found in the fetus at jate gestation, do not pass 
the placental structures in the early stages. This can be explained by 
the different characteristics on two rodent placentas: the visceral 
yolk sac, which functions alone at early gestation, and the chorioal- 
lantoic working only at the later stages. 


48899 Characterization of a photoproduct of  7,12- 
dimethylbenz[aJanthracene and its effects on chick-embryo cells in 
culture. Warshawsky, D.; Kerns, E.; Bissell, M.J.; Calvin, M. (Law- 
rence Berkeley Lab., CA). Biochem. J.; 164: 481-486(1977). 

A common impurity of 7,12-dimethylbenz[aJanthracene was 
more effective than 7,12-dimethylbenz[aJanthracene in inducing 
morphological alterations, and in causing an increase in glucose 
uptake, DNA synthesis and cell number in chick-embryo fibroblasts. 
Gradual morphological transformation follows the increase in DNA 
synthesis after 2 days when either primary or secondary cultures are 
treated with 3 yg of the compound/ml. The compound, isolated 
from 7,12-dimethylbenz[aJanthracene by alumina column chromato- 
graphy, was characterized by t.l.c., mass spectroscopy, carbon- 
hydrogen analysis, u.v. and nuclear-magnetic-resonance spectros- 
copy and thermal decomposition. It was the photo-oxidation product 
of 7,12-dimethylbenz[aJanthracene, 7,12-epidioxy-7,12- 
dimethylbenz[aJanthracene. It is suggested that some of the biologi- 
cal effects observed after treatment of cultures with 7,12- 
dimethylbenz[aJanthracene may be due in part to the presence of the 
photo-oxidation product. 


48900 Effect of stimulants, depressants, and protein synthesis 
inhibition on retention. Flood, J.F. (Univ. of California, Los Ange- 
les); Jarvik, M.E.; Bennett, E.L.; Orme, A.E.; Rosenzweig, M.R. 
Behav. Biol.; 20: 168-183(1977). 

This study tested the hypothesis that the level of arousal is an 
important determinant of memory trace formation. The amnesia was 
caused in mice by inhibition of cerebral protein synthesis with 
anisomycin. The level of arousal was modified by the use of excitant 
and depressant drugs. Post-training administration of a stimulant (d- 
amphetamine, strychnine, or picrotoxin) counteracts the amnesic 
effects of protein synthesis inhibition, so that amnesia does not occur 
unless the duration of inhibition is lengthened. Stimulants show a 
time dependency, since they are less effective when administered at 
longer intervals after training. Depressants enhance the amnesia 
resulting from protein synthesis inhibition. Biochemical experiments 
showed that depressants alone had only slight effects on the rate of 
protein synthesis. In combination with anisomycin, the depressant 
did not markedly prolong the duration or increase the degree of 
inhibition. Stimulants, either by themselves or in combination with 
the inhibitors, had little or no effect on protein synthesis. The results 
are all consistent with the hypothesis that the level of arousal 
following acquisition plays an important role in determining the 
length of time over which the biosynthetic phase of memory forma- 
tion will last. 


48901 Experimental evaluation of the clearance of 3,4- 
benzo(a)pyrene in association with talc from hamster lungs. Pelfrene, 
A.F. (Univ. of Nebraska, Omaha). Am. Ind. Hyg. Assoc. J.; 37: No. 
10, 706-710(Dec 1976). 

B(a)P was administered intratracheally either alone or in 
association with 3 mg or 9 mg of talc, to Syrian golden hamsters. 
The clearance rate of the polycyclic hydrocarbon from the lungs 
was measured at regular intervals. It was found that talc was an 
effective factor in depressing the clearance of carcinogen from the 
lung tissue. 


48902 Toxicity of metal mixtures to chick embryos. Birge, W.J.; 
Roberts, O.W.; Black, J.A. (Univ. of Kentucky, Lexington). Bull. 
Environ. Contam. Toxicol.; 16: No. 3, 314-318(Sep 1976). 

The toxic effects of mercury/selenium and certain other metal 
mixtures on the chick embryo are examined to determine whether 
antagonistic, additive or synergistic interactions occur. White Plym- 
outh Rock chicken eggs were treated by yolk injection with cadmi- 
um chloride, mercuric chloride, zinc chloride and sodium selenate. 
Test aliquots were injected prior to incubation using the needle track 
procedure. Using a sample size of 200, percent survival was deter- 
mined as hatchability of experimental eggs/controls. Metal mixtures 
used included mercury/cadmium, mercury/selenium, mercury/zinc, 
cadmium/selenium, and cadmium/zinc. Except for mercury/seleni- 
um, all other metal mixtures gave actual values that were within 5% 
of those for additive toxic effects. Actual hatchability frequencies for 
test concentrations of mercury/selenium indicated a moderate 
degree of synergism. Results indicate that the strong mercury/ 
selenium synergism which affects embryonic development in the 
carp does not apply for the chick embryo; that most two-way 
combinations of cadmium, mercury, selenium and zinc exert purely 
additive effects on chick hatchability; and that these metal mixtures 
give no discernible antagonistic interactions which affect survival of 
chick embryos. (MFB) 
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Toxicity of metals to chick embryos. Birge, W.J.; Roberts, 
.W. (Univ. of Kentucky, Lexington). Bull. Environ. Contam. Toxi- 
col.; 16: No. 3, 319-324(Sep 1976). 

A comparative index to the embryopathic effects of a number 
of metals which may appear as trace contaminants in avian food 
sources is given. Chicken eggs (White Plymouth Rock strain) were 
treated by yolk injection with sodium arsenite, sodium selenate and 
chloride salts of cadmium, lead, mercury, methyl mercury and zinc 
immediately prior to incubation. Eggs were positioned horizontally 
for 24 hr before injection, allowing the embryonic blastodisc to 
orient away from the point of needle entry. The test aliquot was 
deposited in a needle track extending through the diameter of each 
egg yolk, thus facilitating the uniform distribution of the toxicant. 
Percent survival was determined as hatchability in experimental 
populations/hatchability of controls. Survival rates at a concentra- 
tion of 0.001 ppM were 64-66% for selenium, arsenic and cadmium 
at the same concentration, survival rates were 74-83 percent for lead, 
methyl mercury, inorganic mercury, and zinc. All metals produced 
appreciable percentages of teratogenic survivors when administered 
at or above their TLso concentrations. The greatest percentages of 
defective survivors were always at the highest test concentrations 
which permitted survival, ranging from 0.5 ppM for selenium and 
arsenic to 10.0 ppM for mercury and zinc. (MFB) 


48904 (UCRL-Trans—4583) Effect of uranium intoxication on 
the course of autoimmune allergic orchitis in rats. Malenchanka, A.F.; 
Barkun, N.A. Translated from Vestsi Akad. Navuk BSSR, Ser. Biyal. 
Navuk; No. 2, 96-101(1976). 10p. Dep. NTIS, PC A02/MF AO1. 

Rats were given uranyl nitrate subcutaneously for 5 days for 
acute intoxication; for chronic intoxication rats received uranium in 
drinking water over a period of 4 months. Following induction of 
autoimmune allergic orchitis, the titer of autoantibodies and the level 
of ceruloplasmin in blood serum were determined. The testicular 
tissues were studied microscopically. Results are tabulated and the 
significance of the results is discussed. (HLW) 


48905 Embryotoxicity of the calcium and zinc salts of 
diethylenetriaminepentaacetic acid (DTPA) in Wistar rats. Sikov, 
M.R.; Smith, V.H.; Mahlum, D.D. (Battelle Pacific Northwest 
Labs., Richland, WA). Teratology; 11: 34A(1975). 

Injection of Ca-DTPA, used for removal of most internally 
deposited radioactive actinide and lanthanide elements, increases Zn 
excretion. Since zinc deficiency is teratogenic, such treatments might 
be expected to affect prenatal development. Daily intraperitoneal 
injections of Ca- or Zn-DTPA were given to rats on days 8 through 
12 of gestation at dose lvels ranging from 1 to 64 times the usual 
intravenous dose to humans (1HD-64HD, HD = 28.7 umol/kg). 
Upon examination after 20 days of gestation, it was found that 8HD 
Ca-DTPA was not lethal but 16HD produced 80% prenatal mortal- 
ity, with most deaths occurring at about 9—10 days of gestation, and 
decreased the weight of the survivors. Even 64HD Zn-DTPA had 
no effect on mortality or weight. A few major malformations were 
found with both salts but were not clearly attributable to a specific 
treatment. The incidence of hydronephrosis and renal honeycomb- 
ing, however, were markedly increased by exposure to higher doses 
of both the Zn and Ca salts. Administration of either salt resulted in 
a darkening of many viscera, including the kidney, liver and heart; 
histologically, this was found to be produced by a granular golden 
pigment. Taken together, these results indicate that while both the 
Zn and Ca salts of DTPA have some embryotoxic actions, only the 
Ca salt was embryocidal. By analogy with the studies of Swenerton 
and Hurley (Science 173: 62, 197) with the homolog, EDTA, it is 
speculated that the embryocidal effect of Ca-DTPA is attributable to 
a Zn deficiency. 


48906 Toxicity of inhaled Ca-DTPA in the beagle dog. Smith, 
V.H.; Ragan, H.A.; Lund, J.E.; Hackett, P.L.; Willard, D.H. (Bat- 
telle-Northwest, Richland, WA). Health Phys.; 29: 920-921(1975). 

As part of a continuing effort to test the safety and usefulness 
of the inhalation route for treatment of incorporated radionuclides 
by the administration of Ca-DTPA (calcium trisodium 
diethylenetriaminepenta acetate), beagle dogs were administered aer- 
osols of Ca-DTPA and followed for toxic effects. Sixteen dogs were 
anesthetized and then inhaled, via tracheal catheters, aerosols of Ca- 
DTPA. The daily dose was about 60 ymol/kg body weight, twice 
the intravenous human dose, delivered in a 30-minute exposure on 5 
consecutive days. As controls, 8 dogs inhaled aerosols generated 
from 0.9% NaCl solution. Detailed pathological examinations were 
made at serial sacrifices 1, 4, 8, and 14 weeks after the last treatment. 
Any changes in the various clinical chemistry parameters studied 
were minor and usually also noted in the control values. Mean 
lymphocyte values of the DTPA-exposed dogs were lower than 
those of control dogs during the 5-day exposure period and the 
inverse was true for the neutrophil values, but other hematologic 
parameters did not differ significantly. In 3 or 4 treated dogs 
sacrificed 1 week following the last aerosol exposure, enlargement of 
the submucosal lymphoid follicles in the pyloric region of the 
stomach was observed, but was not found at longer intervals follow- 
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ing administration. Other pathological findings did not appear relat- 
ed to the Ca-DTPA treatment. Under the conditions of the experi- 
ment, the inhalation of Ca-DTPA aerosols was well tolerated and 
elicited no consequential pathological response in the dogs up to 41/2 
months following administration. 


MAN 


REFER ALSO TO CITATION(S) 46538, 46543, 47386, 48787, 
48920, 49338 


48907 (CONF-780305—18) Health considerations relative to the 
use of solvents in the chemistry laboratory. Porter, W.E.; Ketchen, 
E.E.; Bolton, N.E. (Oak Ridge National Lab., Tenn. (USA)). 1978. 
Contract W-7405-ENG-26. 12p. Dep. NTIS, PC A02/MF AOl. 

From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

Organic solvents can be safely used in the research laboratory 
if a few simple principles of good practice are followed. The hazards 
from flammability, explosion, incompatible reactions, and decompo- 
sition of laboratory solvents are probably greater than health hazards 
per se, but this paper will address only those hazards which may 
cause impairment to the health of laboratory workers. In the main, 
simple, straightforward practices and methods are discussed for 
controlling exposure to toxic solvents. The major obstacle in achiev- 
ing good control is neither inadequate control systems nor the lack 
of knowledge by laboratory workers, but rather the failure to follow 
safe practices, of which they are already familiar. There seems to be 
an almost universal tendency among laboratory workers to become 
complacent and to minimize the health hazards of common solvents. 
This is especially true in cases where the solvents in question have 
been used routinely for years. The feeling seems to be that the 
absence of apparent health effects to date guarantees that there will 
be none in the future. In reality, chronic damage may already have 
occurred or there may be a long period of latency before overt 
health effects are manifested. 


48908 (ORNL/EIS—80) Reviews of the environmental effects of 
pollutants. III. Chromium. Towill, L.E.; Shriner, C.R.; Drury, J.S.; 
Hammons, A.S.; Holleman, J.W. (Oak Ridge National Lab., Tenn. 
(USA)). May 1978. Contract W-7405-ENG-26. 303p. (EPA—600/1- 
78-023). Dep. NTIS, PC A14/MF AO1. 

This study is a comprehensive, multidisciplinary review of the 
health and environmental effects of chromium and specific chromi- 
um compounds. Approximately 500 references are cited. Chromium 
is abundant in the earth's crust and is widely dispersed in the 
environment. It is used extensively in refractory materials and 
chemicals, as a plating to produce hard and smooth surfaces, to 
prevent corrosion, and in manufacturing stainless and alloy steels. 
Major atmospheric emissions of chromium arise from metal produc- 
ing industries, coal-fired plants, municipal incinerators, and cooling 
towers. Major releases to water are chiefly from the electroplating 
metal-finishing, textile, and tanning industries. Harmful effects to 
man or animals seldom result from chromium in ambient air or 
public drinking water. Reported chromium toxicity occurs mainly 
from occupational exposure. Trivalent compounds are not highly 
toxic, but excessive exposure to dusts or mists of hexavalent chromi- 
um compounds produces dermatitis, skin lesions, and ulceration and 
perforation of the nasal septum, as well as liver and kidney damage. 
With long-term exposure to haxavalent chromium compounds, inci- 
dence of human lung cancer increases. No data suggest that these 
compounds are mutagenic or teratogenic risks. Trace levels of 
chromium are essential to mammalian life. Irreversible metabolic 
damage may result from long-standing chromium deficiency. As a 
result of the refinement of many foods, diets in the United States are 
often low in chromium; organs of Americans usually contain less 
chromium than corresponding organs of people from other nations. 
Except in the lungs, tissue chromium content decreases progressive- 
ly with age, which suggests that intake of the biologically active 
chromium in the United States is marginal. 


48909 (SAND—78-1082) Product identification file. Gray, C.E. 
(ed.). (Sandia Labs., Albuquerque, N.Mex. (USA)). Jun 1978. Con- 
tract EY-76-C-04-0789. 89p. Dep. NTIS, PC AOS/MF AOI. 

This product identification file was compiled as an aid to the 
industrial hygienist who may encounter the products listed in sur- 
veys for and studies of occupational health hazards. It is pointed out 
that the chemical composition of a product may vary from year to 
year and some components may be added or deleted without an 
indication on the label. Some of the data in this file may not be 
complete depending on the analysis requested. For example, a sol- 
vent may be the only component for which the product was ana- 
lyzed. The file is arranged by listing the chemical manufacturer, 
followed by the trade name. In cases where no manufacturer is 
known, the trade name appears in alphabetical order. The log 
number and the chemist who analyzed the product are listed for 
reference. 





ENERGY RESEARCH ABSTRACTS 


48910 (TID—28479) Health effects of combustion-generated 
soot and polycyclic aromatic hydrocarbons. Task III. Thilly, W.G. 
(Massachusetts Inst. of Tech., Cambridge (USA). Energy Lab.). 25 
Jan 1978. Contract EE-77-S-02-4267. 52p. Dep. NTIS, PC A04/MF 
AOl. 

The Genetic Toxicology Group has made specific progress 
under support of the Department of Energy which we believe 
deserves particular notice by our reviewers; We have found a 
diploid human lymphoblast line, HH4, which forms colonies when 
plated in soft agar without a feeder layer of human fibroblasts. The 
use of this cell line reduced the time of a mutation assay from 
twenty-eight to sixteen days. We have synthesized several potential 
fluorescent substrates for the enzyme HGPRT as a means to provide 
a fluorescent marker system for HGPRT-negative cells. Our studies 
have not found a feasible solution by this approach. We have tested 
the mutagenic potential of several defined soot samples against 
Salmonella typhimurium using our recently developed forward mu- 
tation assay at the xgprt locus. We have quantitatively assayed the 
mutagenic potential of sixty-two pure polycyclic aromatic hydrocar- 
bon components of soot. We have demonstrated that dimethylsulfox- 
ide extracts of crude soot may be studied directly in human cell 
assays in which post-mitochondrial supernatants derived from rat 
livers are used as the drug-metabolizing system. We have found that, 
on a weight basis, the dimethysulfoxide soot extract is as potent in 
causing human cell mutation as benzo (a) pyrene. Using a model 
mutagen, methylnitrosourea, we have found that while dose fracion- 
ation reduces the toxicity of chemical treatment, the reduction of 
mutagenic effects is much less pronounced. This finding indicates 
that simple cumulative models of mutation caused by long-term low- 
dose exposure of humans to environmental chemials may eventually 
be found to be accurate. Studies of means to freeze and store post- 
mitochondrial supernatants for mutation assay have indicated that 
high salt effects during freezing result in loss of certain drug- 
metabolizing activities. 


48911 Trace-metal concentrations in normal human liver: meth- 
ods to cope with marked variability. Perry, H.M. Jr.; Perry, E.F.; 
Hixon, B.B. (Washington Univ., St. Louis). Sci. Total Environ.; 9: 
No. 2, 125-134(Mar 1978). 

Concentrations of trace elements in human tissues characteris- 
tically vary widely, and the distributions of most concentrations are 
skewed to the right. Examination of some of the factors which 
contribute to the marked variability and skewness of the concentra- 
tions revealed that: (1) distributions of concentrations are satisfacto- 
rily normal (Gaussian) after logarithmic transformation, (2) ash 
weight is the best frame of reference in which to report results, (3) 
the distributions of metal concentrations are not further normalized 
by adjustments which assume that tissue lipid or collagen contains a 
fixed fraction of the metal found in the parenchyma, and (4) the 
choice of sample site within the liver is of minimal significance. 


48912 aY-antitryspin in cadmium toxicity: an evaluation of its 
suggested role. Bernard, A.; Roels, H.; Buchet, J.P.; Lauwerys, R.; 
Masson, P. (Univ. of Louvain, Brussels). Toxicology; 9: No. 3, 249- 
253(Mar 1978). 

Chowdhury and Louria [1] reported that cadmium could 
reduce in vitro the concentration and the trypsin inhibitory capacity 
of plasma a,-antitrypsin. They suggested that this could explain the 
emphysema observed in some workers exposed to cadmium. Using 
the same experimental approach as these authors, we could not 
reproduce their observations. Furthermore, in vivo results obtained 
on workers excessively exposed to cadmium during more than 20 
years and exhibiting obvious signs of chronic cadmium intoxication 
did not reveal a decrease in the concentration and the activity of 
plasma a,-antitrypsin. 


48913 Health care of people at work. Workers exposed to lead. I. 
Inorganic lead. Waldron, H.A. (Medical School, Birmingham, Eng.). 
J. Soc. Occup. Med.; 28: No. 1, 27-32(Jan 1978). 

The risks associated with exposure to inorganic lead and the 
means by which these risks can be minimized are outlined. Lead is 
used to make a variety of metal products, the grids and oxides in 
storage batteries, pigments, chemicals, and also for lead plating. In 
the United States about 70% of the total lead consumption is related 
to transportation. Uptake of inorganic lead is by ingestion and 
inhalation. About 90% of the total body burden of lead is contained 
within the skeletal tissues. Lead is excreted in the kidney, in sweat, 
and in milk. Toxic effects are directed against the blood, the nervous 
system, and the kidney. Symptoms of lead poisoning are abdominal 
pain, constipation, vomiting, asthenia, paresthesia, psychological 
symptoms, and diarrhea. Physical and biological monitoring can 
serve to protect workers. Diagnosis of lead poisoning is not easy. 
Treatment involves removal from exposure and/or treatment with a 
chelating agent. 


48914 Blood mercury concentration in an urban population. 
Gowdy, J.M. (Food and Drug Administration, Washington, DC); 
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Yates, R.; Demers, F.X.; Woodward, S.C. Sci. Total Environ.; 8: No. 
3, 247-251(Nov 1977). 

Mercury concentrations in whole blood of 210 patients ad- 
mitted to two urban hospitals ranged from 0 to 298 ppb with a mean 
of 14.2 ppb. When corrected by omission of nine values over 50 ppb 
the mean was 8.1 ppb. Although mean values for men were slightly 
higher than those for women, this difference was not significant. 
Results of a 12-test blood chemistry screening profile were available 
for 186 subjects, but no correlation between mercury concentrations 
in blood and those chemistry measurements could be detected. 
Simultaneous determinations of mercury in whole blood and plasma 
were performed for 65 subjects; the mean for plasma was 5.0 ppb, 
somewhat below the mean of 6.3 ppb for whole blood in the same 
group. Other surveys have shown corrected values of 13.3 and 6.7 
ppb for normal populations. These values are very much higher than 
current estimates of 0 to 2 ppb for normals. Levels are higher in 
urban residents than in rural probably because of increased exposure 
to combined industrial and environmental sources. The mean level 
appears to be 8 ppb with a range of 0 to 30 ppb. 


48915 Selected case histories and epidemiologic examples of 
human mercury poisoning. Gerstner, H.B.; Huff, J.E. (Oak Ridge 
National Lab., TN). Clin. Toxicol.; 11: No. 2, 131-150(1977). 

Clinical aspects of mercury poisoning are described for ele- 
mental mercury, inorganic mercury compounds, and organic mer- 
cury compounds. Critical targets of poisoning by elemental mercury 
are the lungs and the central nervous system. A case of acute 
pulmonary injury and a case of chronic brain injury are described. 
The effects of inorganic mercury compounds are chiefly injuries to 
the alimentary canal and kidneys. Two cases of acute intoxication 
from these compounds are described. An epidemiologic study on 
Africans suffering from the nephrotic syndrome showed that amino- 
mercuric chloride was the causative agent. Organic mercury com- 
pounds are discussed with regard to the following: individual cases 
of the methylmercury syndrome in adults; individual cases of prena- 
tal methylmercury intoxication; epidemic outbreaks of methylmer- 
cury poisoning; epidemiology of methylmercury poisoning through 
dressed seed grain; and epidemic outbreaks of poisonings by organo- 
mercurials other than methylmercury. (HLW) 


48916 Epidemiological research. Study of the long term effects of 
how concentration of gases on the respiratory system in iron mines in 
Lorraine. Pham, Q.T.; Beigbeder, R. Bull. Tech. Mines Fer Fr.; No. 4, 
145-161(1976). 

The objective of the study was to determine whether chronic 
exposure, in iron mines, to low concentrations of noxious gases 
(carbon monoxide, nitrogen oxide, sulphur dioxide) and especially 
nitrogen oxides, the concentration of which varies according to the 
working place, could lead to chronic respiratory system diseases. 
The procedures, methods and techniques of the research are de- 
scribed: investigation of respiratory functions and measures of the 
working environment. The results are given together with a discus- 
sion on the sampling of the environmental conditions. The clinical 
results are compared with analysis of the environment and factors 
which could explain the respiratory conditions of the subjects are 
discussed. 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 48798, 48907 


48917 (NP—23218) Biological effects of high voltage power lines. 
Young, L.B. (Environmental Action Foundation, Washington, D.C. 
(USA)). 1975. 48p. Environmental Action Foundation, Washington, 
DC. 


Report to the United States Environmental Protection 
Agency. 

Data on the environmental effects of extremely high voltage 
electric power transmission lines are reviewed. It is pointed out that 
the most extensive studies of health effects from exposure to alternat- 
ing electrostatic fields of powerline frequency have been conducted 
in Russia, from which it was concluded that long-term exposure to 
fields that exist under 500 kv and 750 kv lines cause significant 
biological effect. Difficulties encountered in extrapolation of data 
from Russian measurements and the causes of these difficulties are 
discussed. Correction factors for conversion of Russian measure- 
ments to equivalent US measurements are given. 


48918 (UCID—17773) Quantitative review of human susceptibil- 
ity to magnetic fields. Schiff, A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Mar 1978. Contract W-7405-ENG-48. 
33p. Dep. NTIS, PC A03/MF AOI. 

Research into the effects of magnetic fields on humans and 
animals is sparse. Much of it lacks quantification of exposure time to 
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the fields by the subjects. The importance of some parameters has 
not yet been ascertained, such as the distinction between uniform 
and gradient fields. Also, orientation between subjects and the 
magnetic fields is seldom reported. The information available sug- 
gests avoiding exposure to several types of magnetic fields: alternat- 
ing-current fields in the body-function frequencies at any magnetic 
intensity (0.3 to 10 Hz and 18 to 30 Hz); all frequencies for extended 
periods at intensities above 20 mT (200 gauss) (T = tesla); and all 
frequencies greater than 10 Hz at levels above 0.1 mT (1 gauss) for 
people with cardiac pacemakers. 


48919 Theoretical approach to the effects of extremely low fre- 
quency electromagnetic fields on Physarum polycephalum. Wayland, 
J.R. (Sandia Labs., Albuquerque, NM). Radiat. Res.; 74: No. 2, 207- 
216(May 1978). 

Absolute reaction rate theory is applied to explain the in- 
creased time between successive synchronous mitotic nuclear divi- 
sions in the slime mold Physarum polycephalum when exposed to 
extremely low-frequency electromagnetic fields. By comparing the 
normal (control) mitotic cycle to the lengthened mitotic cycle of 
exposed P. polycephalum, the change in the activation energy is 
established. This activation energy is in the range of enzyme-cata- 
lyzed reactions. The influence of changing frequency on the transi- 
tion period from normal to lengthened mitotic cycle is considered to 
complete the model. Suggestions are made for further experimenta- 
tion. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 48907 


48920 (CONF-780561—3) Need for occupational physician: in- 
dustrial hygienist interaction in biohazards control. Lincoln, T.A. 
(Oak Ridge National Lab., Tenn. (USA)). 1978. Contract W-7405- 
ENG-26. 10p. Dep. NTIS, PC A02/MF AO1. 

From American industrial hygiene conference; Los Angeles, 
CA, USA (8 May 1978). 

Industrial hygienists have knowledge of sampling techniques, 
aerosol physics, ventilation, filtration as well as personnel protective 
devices and clothing which provide them with needed skills. They 
are dedicated to health protection and do not have a personal 
interest in the success of a particular experiment or analysis. They 
are familiar with training techniques and may sometimes be more 
effective in teaching technicians and animal handlers than the M.D., 
D.V.M. or Ph.D. professional. They have a familiarity with a broad 
range of health hazards, from carcinogens and toxic chemicals to 
potentially explosive mixtures, and can monitor and advise on a wide 
range of laboratory safety problems. 


48921 (SAND—78-0615C) Practical applications of MORT con- 
cepts. Davidson, J.E. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
1978. Contract EY-76-C-04-0789. 37p. (CONF-780617—1). Dep. 
NTIS, MF A0O1. 

From Professional conference; Washington, DC, USA (19 
Jun 1978). 

Useful concepts from the Management Oversight and Risk 
Tree (MORT) integrated and planned for inclusion into the safety 
program of a major research laboratory are discussed. Programs 
involving infusion of the MORT concepts start with a safety orienta- 
tion for new and experienced supervisors, a safety inspection guide 
for first-line supervisors, and modification to other safety docu- 
ments/programs as the Industrial Safety Manual. Discussion of new 
programs in development and upgrading of existing programs cover 
(but are not limited to) areas such as design, information systems, 
accident investigation and analysis, and hazard analysis and risk 
assessment. Impact and influences of MORT on the administrative 
and management system are included in the discussion. 


48922 Regulation of food and drugs including risk concepts. 
Kleks, A.I. (Food and Drug Administration, Los Angeles). Trans. 
Am. Nucl. Soc.; 28: 517-518(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


48923 Risk assessment and regulation in civil aviation. Skully, 
R.P. (Federal Aviation Administration, Washington, DC). Trans. 
Am. Nucl. Soc.; 28: 519(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 
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48924 Regulatory developments in occupational health and safety 
in Great Britain. Dunster, H.J. (United Kingdom Health and Safety 
Exec., London). Trans. Am. Nucl. Soc.; 28: 519-520(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


GEOSCIENCES 


GEOLOGY AND HYDROLOGY 


REFER ALSO TO CITATION(S) 46586, 46592, 46596, 46617, 
46718, 46901, 46941, 48738 


48925 (LBL—7027, pp 91) Role of parameter identifications in 
the design and analysis of pumping tests. Neuman, S.P. (Univ. of 
Arizona, Tucson). Mar 1977. 

From Invitational well-testing symposium; Berkeley, CA, 
USA (19 Oct 1977). 


In Invitational well-testing symposium proceedings. 


48926 (LBL—7027, pp 175-180) Well-testing practice and analy- 
sis in fissured aquifers. Gringarten, A.C. (Bureau de Recherches 
Geologiques et Minieres, Orleans, France). Mar 1977. 

From Invitational well-testing symposium; Berkeley, CA, 
USA (19 Oct 1977). 

In Invitational well-testing symposium proceedings. 


48927 (ORO—5201-3) Geochemistry, petrology, and basin analy- 
sis. Quarterly report. Maynard, J.B.; Potter, P.E.; Pryor, W.A. 
(Cincinnati Univ., Ohio (USA)). 25 Apr 1978. Contract EY-76-C-05- 
5201. 29p. Dep. NTIS, PC A03/MF AO1. 

Progress was made in all three areas this quarter--geochemis- 
try, petrology, and basin analysis. In geochemistry the isotope work 
is well-established as is elemental analysis. Both are useful in applica- 
tion of data from other sources to the shales sequence, as shown. The 
V/Ni is proceeding well, and should be complete by July. The 
phenolic aldehyde work is not yet started because of equipment 
supply problems. In petrology some important progress was made in 
internal surface area studies of the shale in the Cumberland Thrust. 
Thin section petrography of outcrop samples from the Virginia side 
of the thrust is nearly complete. In basin analysis, the basic stratigra- 
phic work of the project is nearly complete, with perhaps some 
problems remaining in the lower part of the section. All contractors 
are encouraged to produce the isopach maps, etc. of each unit as 
soon as possible. Representatives from Cincinnati have attended 
several meetings this quarter helping to coordinate these activities. 
The paleocurrent study of the basin is very nearly complete, needing 
some final work along the western side. 


48928 (Y/OWI/SUB—4082/4) Numerical simulation of brine 
invasion of fresh water aquifers. Romoser, W.; Knapp, R.M. (Texas 
Univ., Austin (USA). Dept. of Petroleum Engineering). Jan 1977. 
Contract W-7405-ENG-26. 129p. Dep. NTIS, PC A0O7/MF AOI1. 

Portions of document are illegible. 

A method by which a multi-dimensional immiscible reservoir 
simulator can be made to calculate miscible displacement was used 
to simulate the brine invasion of a fresh water aquifer. It was found 
that this method was not suitable for this type of calculation due to 
the comparative size of numerical and physical dispersion. Follow- 
ing this work, a miscible reservoir simulator was developed that 
describes incompressible liquid-liquid displacement in a heteroge- 
neous porous medium. This model contains the option of running 
either an areal displacement or a cross-sectional displacement includ- 
ing the effects of gravity segregation. This model was applied to 
experimental data and the results are shown to be satisfactory. The 
model was then extended to a field system and again the results are 
favorable. 


48929 ALICE system for digitizing map data. Shelman, C.B. 
(Argonne National Lab., IL). Trans. Am. Nucl. Soc.; 28: 271-272(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 
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GEOPHYSICS 
REFER ALSO TO CITATION(S) 46597 


48930 (USGS—474-260) Complete Bouguer gravity map of the 
Nevada part of the Goldfield and Mariposa 2° sheets. Healey, D.L.; 
Wahl, R.R.; Currey, F.E. (Geological Survey, Denver, Colo. 
(USA)). Jun 1978. Contract EY-76-A-08-0474. 20p. Dep. NTIS, PC 
A02/MF AOl. 

The complete Bouguer gravity map of the Nevada part of the 
Goldfield and Mariposa 2° sheets results from a compilation of 
gravity data from several sources. The majority of these data were 
obtained by field crews from the U.S. Geological Survey; however, 
some data from the U.S. Department of Defense, Defense Mapping 
Agency, are scattered over the map. East of long 117°15’, most of 
the gravity stations were obtained as part of the gravity survey of 
the Nevada Test Site and adjacent areas. In the vicinity of Yucca 
Flat (southeast corner of map), the gravity stations are too numerous 
to show. The purpose of this map is to make gravity data 
available to the public. 


48931 (LA-tr—78-25) Complementary radiochronological study 
of the Francevillian series and its environment. Bonhomme, M.; 
Leclerc, J.; Weber, F. (Centre National de la Recherche Scientifi- 
que, 67 - Strasbourg (France). Centre de Sedimentologie et Geochi- 
mie de la Surface; Compagnie Miniere de l’'Ogooue, Moanda 
(Gabon)). 1978. Translation of IAEA-TC—119/6. (CONF-771222— 
9). 7p. Dep. NTIS, PC A02/MF AO1. 

From IAEA symposium on natural fission reactors; Paris, 
France (19 Dec 1977). 

The use of the K-Ar method to date biotites extracted from 
two gneiss samples from the Chaillu Massif shows that the substra- 
tum of the Francevillian did not undergo metamorphosis after 2,700 
MY. The age of the dolorite veins is pinpointed by the method of the 
K-Ar internal isochrone at about 1,000 MY. A program is in pro- 
gress to give a more precise Rb-Sr isochrone than the one published 
in 1965, and to try, by standard geochronological methods, to 
remove the uncertainty in the 1,800 to 2,000 MY estimated age of the 
nuclear reaction. 


SEISMOLOGY AND TECTONICS 
REFER ALSO TO CITATION(S) 46583, 46590, 48954 


48932 (KBS-TR—20) Tectonic analysis of southern Sweden. 
Vaettern - northern Skaane. Roeshoff, K.; Lagerlund, E. 
(Kaernbraenslesaekerhet, Stockholm (Sweden)). Sep 1977. 102p. (In 
Swedish). Dep. NTIS (US Sales Only), PC A06/MF AO1. 

This report gives the conclusions of an investigation in south- 
ern Sweden and includes the description, the analysis and the 
valuation of 1. three different lineament methods for the representa- 
tion of the tectonic pattern. 2. the tectonic pattern in the area studied 
and the quantifiation of tectonic reactivation. 3. neotectonic activity. 
Three lineament methods are tested namely morphological lineament 
(1:50 000), aerial photogrphs (1:33 000 and 1:66 000) and satellite 
photographs. In order to quantity the reactivation of old tectonic 
zones during a deformation a special study was undertaken with 
OPAB:s seismic material as base data. The result shows that old 
tectonic zones were reactivated between 60-100 percent. This study 
= gave the possibility to calculate the deformation rate along two 
aults. 


48933 (KBS-TR—21) Earthquakes of Sweden 1891—1957, 
1963—1972. Kulhanek, O.; Wahlstroem, R. (Kaernbraenslesaekerhet, 
Stockholm (Sweden)). Sep 1977. 27p. Dep. NTIS (US Sales Only), 
PC A03/MF AOl. 

The objective of this report is to present a general brief 
description of seismic activity in Sweden. Geographical distribution 
of epicentres, seismicity, magnitudes of Swedish earthquakes and 
their relation to source dimensions are included. Macroseismic obser- 
vations from 1891-1957 and instrumental data from 1963-1972, alto- 
gether 182 earthquakes, are used. During the first period there were 
110 of magnitude M=3.0-5.0 with a total energy release of 3x10?" 
ergs. In average there was an earthquake every 0.6 year in Sweden. 
The total energy released between 1963 and 1972 from 73 earth- 
quakes is far less than energy released during the decades between 
1891 and 1957. Areas with practically no seismic activity are breadly 
the western part of the country, say, north of 61 degree N and the 
area of south-eastern Sweden. 


48934 (NUREG/CR—0050) Seismicity and tectonic relation- 
ships of the Nemaha uplift in Oklahoma. Luza, K.V. (Oklahoma 
Geological Survey, Norman (USA)). Nov 1977. 75p. NTIS $6.00. 
Portions of document are illegible. 
Geologic and seismologic investigations of the Nemaha uplift 
began on October 1, 1976. The geological studies have focused, thus 


ERA VOL. 3, NO. 20 


far, on the construction of a series of structure-contour maps on key 
stratigraphic horizons: the top of the Viola Formation, the base of 
the Pennsylvanian, and the top of the Oswego Formation. The 
contour-mapping phase of the program is approximately two-thirds 
completed. Our initial mapping program reveals a complex fault 
pattern and geologic history of the Nemaha ridge. It appears that the 
uplift and associated faults began in Early Pennsylvanian time and 
that tectonic activity ceased in Middle Pennsylvanian time, at least in 
central Oklahoma. A discussion of basement rocks in central Oklaho- 
ma is included. The most systematic basement-rock study that in- 
cludes the Nemaha ridge area was done by Denison (1966), who 
classified the central Oklahoma ':zsement rocks into the following 
four units: (1) Washington Coumy Volcanic Group, (2) Spavinaw 
Granite Group, (3) Osage County Microgranite, and (4) Central 
Oklahoma Granite Group. The isotopic ages range from 1,150 to 
1,270 million years, and these ages, when considered with analytical 
variations, indicate a main period of thermal activity about 1,200 
million years ago. The seismological studies have concentrated on 
the installation of eight seismometers in such a way as to include 
detailed coverage of the entire Nemaha ridge as well as most of the 
remaining area of Oklahoma. Work has begun on the installation of 
three high-frequency vertical seismometers radiolinked to the obser- 
vatory for extended directional capability. Six computer programs 
were developed for storage and processing of all teleseismic and 
local-arrival-time and amplitude data. A catalogue of all known 
Oklahoma earthquakes was prepared. 


48935 (NUREG/CR—0053) Regional tectonics and seismicity 
of eastern Nebraska. Annual report, June 1, 1976—June 1, 1977. 
Burchett, R.R. (Nebraska Geological Survey, Lincoln (USA). Con- 
servation and Survey Div.). Mar 1978. 21p. NTIS $4.00 

Several nuclear and fossil fuel plant site studies in Nebraska 
have been prepared by industry recently to evaluate seismic risk 
factors. These studies were prepared for the Nuclear Regulatory 
Commission (NRC) using available data to fill a lack of continuity 
across state lines. Therefore, it was proposed to the NRC that a 
detailed multi-state study of the Nemaha Ridge Area would be 
helpful in the site evaluation for present and future power plants. It 
was proposed to: (1) compile and coordinate the available seismo- 
tectonic data, (2) perform specific studies of potentially key locations 
for tectonic data, and (3) participate in an area wide microearth- 
quake recording network. It was proposed to conduct a one year 
study during the period June 1, 1976 to June 1, 1977. After this initial 
study, continuation studies would be proposed over a several year 
period. Proposed products, during the initial year, would utilize 
existing data for the preparation of the following maps at a scale of 1 
to 500,000; (1) Earthquake epicenter and intensity, (2) Precambrian 
configuration, (3) Precambrian rock type, (4) Bouguer gravity, (5) 
Aeromagnetic, (6) Bedrock geology, (7) Structural contour base 
Kansas City, (Pennsylvania), and (8) Surface lineations. All of these 
maps and possibly other maps in other areas could be recompiled 
and coordinated with adjoining areas on completion of the total 
study. During the initial year specific sites for detailed investigation 
would be identified. Portions of these studies may be carried out in 
cooperation with adjoining states. These site studies will include 
detailed geophysical surveys, laboratory analysis, dating of recent 
tectonic activity, core drilling programs, and field mapping projects. 


48936 (NUREG/CR—0081) New England seismotectonic study 
activities during Fiscal Year 1977. Barosh, P.J. (Boston Coll., 
Weston, Mass. (USA). Weston Observatory). Feb 1978. 145p. NTIS 
$7.25. 

The New England Seismotectonic Study is a program of 
investigations designed to better understand the manifestations and 
causes of seismicity in New England and adjacent areas, in order to 
assess the seismic hazard and its variation within the region, for the 
intelligent selection of nuclear power sites. The study, which offi- 
cially began July 1, 1976, is a cooperative effort with several 
universities and State and Federal Geological Surveys and is princi- 
pally funded by the U.S. Nuclear Regulatory Commission. The 
initial effort is aimed at: the compilation and analysis of the available 
pertinent information on seismicity, geology, and geophysics in the 
region; the acquisition of new information by investigating previous- 
ly well defined problems; and the development and organization of a 
comprehensive program that in five years, will provide an overall 
assessment of the seismic hazard of the region. 


48937 (Y/EN—213) Earthquake instrumentation in the south- 
eastern region. Beavers, J.E. (Oak Ridge Y-12 Plant, Tenn. (USA)). 
1978. Contract W-7405-ENG-26. 3lp. (CONF-780569—1). Dep. 
NTIS, PC A03/MF AOl1. 

From 24. conference of the Instrument Society of America; 
Gatlinburg, TN, USA (9 May 1978). 

This paper presents a summary of the existing and planned 
earthquake instrumentation in the southeastern region of the United 
States and primarily focuses on the Oak Ridge, Tennessee facilities. 
Earthquake engineers are continually investigating the response of 
structures to earthquakes in order to make them more earthquake 
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resistant. This is brought about to provide public safety and mini- 
mize overall cost. Four basic classes of instruments are used as 
information recorders that provide earthquake engineers with the 
necessary data for their studies: (1) seismographs, (2) strong- -motion 
instruments, (3) building strain and deflection instruments, and (4) 
shake tables. Specifically, items discussed in the paper are: (1) 
existing and planned locations of such instruments, (2) meaning of 
the recorded data, (3) data recorded from previous earthquakes, and 
(4) how such information aids earthquake engineers in the design of 
structures. 


48938 Earth’s crustal plate boundaries: energy and mineral re- 
sources. Calif. Geol.; 30: No. 5, 108-109(May 1977). 

Acceptance of the plate tectonics concept as explaining how 
the Earth really works may point to new locations of energy and 
mineral resources. Distributed along three-fourths of the Pacific's 
perimeter are geothermal energy sites, areas of off-shore petroleum 
potential, and deposits of precious, base, iron and ferro-alloy metals 
that have been concentrated by geologic processes at the convergent 
and divergent boundaries of tectonic plates of the Earth's outer shell. 
Interpreted in terms of past boundaries, such resources may be found 
in other more accessible areas where less than 10 years ago it was 
not suspected they might exist. Increasing shortages of many of these 
resources may be alleviated by discoveries stemming from the new 
geological concept. 


48939 (UCRL-Trans—11380) Nature of L/sub G/ and R/sub 
G/ waves and the study of the earth’s crust. Sikharulidze, D.I. 
Translated from Tr. Inst. Geofiz., Akad. Nauk Gruz. SSR; 22: 57- 
70(1963). 24p. Dep. NTIS, PC A02/MF AO1. 

Short period L/sub g/ and R/sub g/ waves previously re- 
ported were observed in seismograms recorded at the Tbilisi seismic 
station between 1950 and 1960. L/sub i/, L/sub g1/, and L/sub g2/ 
waves, related to the L/sub g/ wave by their characteristic patterns, 
were isolated and identified as surface waves. The velocities of both 
types of waves change considerably as they traverse an oceanic path. 
The possible physical nature of these waves is discussed and ana- 
lyzed on the basis of earthquake data propagated on a continental 
path or on a path crossing the Caspian and Black Seas. The data 
agree with the assumption that the continental earth crust consists 
primarily of granite and basalt layers, while the oceanic type consists 
of a basalt layer. The occurrence of a sedimentary complex in the 
crustal structure is assumed for both cases. (JSR) 


48940 (UCRL-Trans—11371) Identification of sP wave on rec- 
ords of deep earthquakes in central Asia. Vvedenskaya, N.A. Trans- 
lated from Tr. Geofiz. Inst., Akad. Nauk SSSR ; No. 36, 25-34(1956). 
20p. Dep. NTIS, PC A02/MF AO1. 

The present paper discusses the question of the reflected- 
diffracted sP wave on the records of deep earthquakes at small 
epicentral distances. The feasibility and advisability of using the sP 
wave to determine focal depth are demonstrated. 


VOLCANOLOGY 
REFER ALSO TO CITATION(S) 47248 


48941 Geophysical data on deep-seated magmatic activity below 
Kamchatka and an estimate of the forces that cause the rise of magmas 
into volcanoes. Fedotov, S.A. Int. Geol. Rev.; 19: No. 6, 661-670(Jun 
1977). 

Using geophysical data, the mechanism of deep-seated mag- 
matic and volcanic activity was studied in the region of the island 
arcs and associated structures. Data on magmatic activity below the 
volcanic belt of East Kamchatka, obtained during geophysical inves- 
tigations, mainly during detailed seismological investigations and 
deep seismic sounding, provide evidence for an association between 
the volcanoes and the processes in the Pacific Ocean focal layer of 
earthquakes, and for the accumulation of magmas below the volcan- 
ic belt at depths less than 60 km. Anomalous columnar bodies more 
than 5 to 7 km across were found linking the volcanoes with the 
focal layer. There was also a very large concentration of convective 
heat flow and volatiles in the magma columns feeding the volcanoes. 
As to the role of different forces in the uprise of magmas into the 
volcanoes, hydrostatic forces probably predominate in the asthenos- 
phere, supplemented by tectonic pressure in the lithosphere and 
forces associated with boiling of magmas during release of volatiles 
in the crust, especially in its upper layers. 


48942 Mechanism of deep-seated magmatic activity below island- 
arc volcanoes and similar structures. Fedotov, S.A. Int. Geol. Rev.; 
19: No. 6, 671-680(Jun 1977). 

Geophysical data on deep-seated magmatic activity below 
Eastern Kamchatka and the mechanism of uprise of magmas were 
analyzed, and phenomena associated with the uprise of magmas 
through hydrostatic forces were investigated. Ultrabasic magmatic 
columns must rise from a local layer at depths of 100 to 250 km. 
Above it in the asthenosphere, a regular series of major magmatic 
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columns develops with a spacing of about 30 km, which provides 
separate individual volcanic centers. The optimal radius of the 
columns is 350 to 1000 m and the velocity of their uprise is about 1 
m/yr. Magma is moved in them by an order more rapidly than in the 
asthenoliths. Excess magmatic pressure in the columns contributes to 
the formation of accumulations of ultrabasic and basic magmas near 
the base, the crust and the transitional layer between the crust and 
the mantle, and also to the development of peripheral andesitic 
magmatic foci on the boundary between the crystalline basement 
and the sediments. A probable scheme for deep-seated magmatic 
activity below the volcanic belt of Eastern Kamchatka, the island 
arcs and similar structures is presented. 


GEOPHYSICAL SURVEY METHODS 
REFER ALSO TO CITATION(S) 46564, 46577 


48943 Reverse electric prospecting problem applied to dc for 
horizontal-laminar media. Filatov, V.A. Geol. Geofiz.; No. 8, 113- 
119(Aug 1976). (In Russian). 

A detailed description of the method of solving the reverse 
problem of electric prospecting has been previously reported. This 
problem with corresponding transformations may be reduced to the 
reverse problem solved by a differential equation of hyperbolic type. 


48944 Error propagation and uncertainty in the interpretation of 
resistivity sounding data. Koefoed, O. (Univ., Delft, Netherlands). 
Geophys. Prospect.; 24: No. 1, 31-48(Mar 1976). 

An analysis is made of the propagation of the measuring error 
in the different stages of the interpretation by the linear filter and 
reduced method. This analysis leads to an understanding of the range 
of possible values of the layer parameters and of the nature of the 
relation between them. It is shown that this relation is not always 
adequately described by the equivalence expressions of Maillet. 


48945 Krigeage applied to geophysics. The answer to the problem 
of estimates and contouring. Haas, A.G.; Viallix, J.R. (Societe Na- 
tionale des Petroles d’Aquitaine, Pau, France). Geophys. Prospect.; 24: 
No. 1, 49-69(Mar 1976). 

None of the processes of estimation currently available is fully 
acceptable to the geophysicist. Firstly, they all assume that the 
variable, be it seismic reflection time, rms velocities, Bouguer anom- 
aly, etc.... is random, amenable to pure statistical considerations, and 
the processes all disregard the relationships which link the values of 
the variable in the different points of the domain under investigation. 
Secondly, they do not provide the geophysicist with any guideline 
for smoothing his data, as smoothing and estimation are considered 
two separate operations. Thirdly, they fail to offer a valid criterion 
of estimation and a measure of the estimation error. The krigeage 
process overcomes the above mentioned difficulties. It synthesizes 
the structural or “geostatistical” characteristics of the variable by 
using a function called the variogram (variances of the increases of 
the variable with respect to distance and direction). It smoothes the 
variable, when necessary, as a function of the nugget effect” (value 
at the origin of the experimental variogram). It yields an optimum 
estimation of the variable by minimizing the estimation error, and it 
computes a measure of the reliability of the estimation, the variance 
of krigeage. The process is demonstrated herein with three examples 
of variograms on seismic and gravity data and an example of 
contouring of velocities, reflection times and depths of a productive 
layer in an oil field, with detection and correction of irregular data, 
smoothing of velocities, migration of depth points, and display of 
estimation error. 


48946 Offshore use of the self-potential method. Corwin, R.F. 
(Univ. of California, Berkeley). Geophys. Prospect.; 24: No. 1, 79- 
90(Mar 1976). 

An offshore self-potential array, towed behind a small boat, 
has recorded anomalies of up to —300 mV. These anomalies were 
related to conductive onshore deposits, and appear to be caused by 
offshore extensions of the deposits. Along with locating onshore 
deposits and their offshore extensions, the system may be useful for 
locating offshore deposits with no onshore extension. The back- 
ground noise level of the system typically is a few tenths of a 
millivolt, allowing reliable recording of one millivolt gradient 
anomalies under average sea conditions. 


48947 Computation of interval velocities from common reflection 
point moveout times for n layers with arbitrary dips and curvatures in 
three dimensions when assuming small shot-geophone distances. Krey, 
T. (Prakla-Seismos GmbH, Hannover). Geophys. Prospect.; 24: No. 1, 
91-111(Mar 1976). 

It is well known that interval velocities can be determined 
from common-reflection-point moveout times. However, the math- 
ematics becomes complicated in the general case of n homogeneous 
layers with curved interfaces dipping in three dimensions. The 
problem was solved by mathematical induction using the second 
power terms only of the Taylor series which represents the moveout 
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time as a function of the coordinate differences between shot and 
geophone points. Moreover, the zero-offset reflection times of the 
nth interface in a certain area surrounding the point of interest have 
to be known. The n-I upper interfaces and interval velocities are 
known too on account of the mathematical induction method ap- 
plied. Thus, the zero-offset reflection raypath of the nth interface 
can be supposed to be known down to the intersection with the (n- 
I)th interface. The method applied consists mainly in transforming 
the second power terms of the movement time from one interface to 
the next one. This is accomplished by matrix algebra. Some special 
cases are discussed as e.g. uniform strike and small curvatures. 


48948 Electrical sounding of a half space whose resistivity or its 
inverse function varies linearly with depth. Sampaio, E.S. (Geofisica- 
I, Geociencias da UFBa, Salvador-Bahia, Brazil). Geophys. Prospect.; 
24: No. 1, 112-122(Mar 1976). 

The solution for the potential distribution about a point 
source of current placed at the surface of a continuous half-space is 
obtained for two cases: the resistivity increases linearly with depth; 
the conductivity increases linearly with depth. In each case, an 
expression for the apparent resistivity is established and master 
curves are presented for both the Wenner and the Schlumberger 
configurations. The results can be used in the interpretation of 
electrical sounding data in specified geologic situations. Further- 
more, they may be used as a first step in the development of 
solutions for the more complex electric sounding problems. 


48949 Comparison between Wiener filtering, Kalman filtering, 
and deterministic least squares estimation. Berkhout, A.J.; Zaanen, 
P.R. (Koninklijke Shell Exploratie en Produktie Lab., Rijswijk, 
Netherlands). Geophys. Prospect.; 24: No. 1, 141-197(Mar 1976). 

The least squares estimation procedures used in different 
disciplines can be classified in four categories: Wiener filtering, 
autoregressive estimation, Kalman filtering, and recursive least 
squares estimation. The recursive least squares estimator is the time 
average form of the Kalman filter. Likewise, the autoregressive 
estimator is the time average form of the Wiener filter. Both the 
Kalman and the Wiener filters use ensemble averages and can 
basically be constructed without having a particular measurement 
realization available. It follows that seismic deconvolution should be 
based either on autoregression theory or on recursive least squares 
estimation theory rather than on the normally used Wiener or 
Kalman theory. A consequence of this change is the need to apply 
significance tests on the filter coefficients. The recursive least 
squares estimation theory is particularly suitable for solving the time 
variant deconvolution problem. 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 46405, 46466, 46584, 46585, 46637 


48950 (SAND—77-2072C) K/sub Ic/ and J/sub Ic/ of Westerly 
granite: effects of thickness and in-plane dimensions. Schmidt, R.A.; 
Lutz, T.J. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1978. Con- 
tract EY-76-C-04-0789. 29p. (CONF-780625—1). Dep. NTIS, PC 
A03/MF AO1. 

From 11. symposium on fracture mechanics; Blacksburg, VA, 
USA (12 Jun 1978). 

An investigation is described in which tensile properties, 
fracture toughness, and critical J integral are measured for Westerly 
granite, a rock that is widely used in rock mechanics studies. This 
was primarily a parameter sensitivity study in which the effects of 
specimen dimensions and testing techniques were assessed. It is 
hoped that this study will aid in establishing tentative standards and 
guidelines for fracture toughness testing of rock as well as indicate 
the feasibility of using a J integral fracture criterion for this material. 
ASTM standard specimen configurations of the compact and bend 
types were tested with compact specimens ranging in width from W 
= 25.4 mm to W = 406.4 mm (0.5T to 8T) and with thickness 
ranging from 13 mm to 100 mm. A series of 4T compact specimens 
were tested to assess the effects of thickness and fatigue precracking. 
Techniques are described that enable several values of K/sub Ic/, a 
complete J vs crack growth curve, and a J/sub Ic/ value to be 
obtained from each sample. Direct-pull tension tests on shaped 
specimens of Westerly granite are described which indicate a high 
degree of nonlinear, inelastic behavior. This fact raises questions 
about the use of LEFM, but the J/sub Ic/ data presented appear to 
validate the K/sub Ic/ measurements. 


48951 (SAND—78-0531) Dynamic tensile fracture in rock. 
Grady, D.E.; Hollenbach, R.E. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). Apr 1978. Contract EY-76-C-04-0789. 48p. Dep. NTIS, PC 
A03/MF AOl. 
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A detailed understanding of the dynamic fracture behavior of 
rock is an important factor in many energy resource recovery 
applications being developed in this country. These fracture proper- 
ties are needed to direct development of the fracture and fragmenta- 
tion techniques and to guide construction of supporting computa- 
tional methods. In the present study a representative suite of crustal 
rocks was selected and their dynamic fracture strength and fracture 
behavior determined. The materials investigated included silicates 
and carbonates of varying grain size and porosity, oil shale with 
several kerogen contents and orientations, and fused silica. With the 
exception of fused silica, fracture strengths ranged from a few tens of 
MPa to slightly over 100 MPa. Dynamic fracture energy consider- 
ations appear to be important, however, as do the rate of loading and 
tensile stress amplitudes occurring at the point of fracture. 


48952 Velocity of compressional waves in dry franciscan rocks to 
8 kbar and 300°C. Stewart, R.; Peselnick, L. (Geological Survey, 
Menlo Park, CA). J. Geophys. Res.; 82: No. 14, 2027-2039(10 May 
1977). 

Compressional velocities to 300°C and 8 kbar are presented 
for dry Franciscan sandstone, metasand-stone, shale, and melange 
matrix. Mineralogical data, density, and porosity are also given for 
each rock. Velocity hysteresis was found to vary systematically with 
experimental temperature and pressure conditions. This result is 
tentatively explained on the basis of crack behavior in the rocks. 
Velocity was found to depend strongly on bulk density and weakly 
on mineralogy. Samples of shale and melange matrix have velocities 
similar to sandstone of comparable density. Results suggest that 
structural and lithologic complexities in clastic rocks of uniform 
metamorphic grade will not lead to complex velocity structure. 
Velocities in rocks of common density are consistent with velocity 
profiles measured in the upper crust in central California. On the 
basis of these data the total thickness of Franciscan rocks east of the 
San Andreas fault in central California is 12 km. 


48953 Quartz pseudomorphs after coesite. Smyth, J.R. (Los 
Alamos Scientific Lab., NM). Am. Mineral.; 62: No. 7/8, 828- 
830(1977). 

Coesite has recently been described as a primary phase in a 
mantle-derived kyanite eclogite from the Roberts-Victor kimberlite, 
South Africa. An additional specimen from the same locality con- 
tains large polycrystalline aggregates of quartz, resembling the 
quartz rims on the coesite grains in the first specimen. The character- 
istic textures of these quartz pseudomorphs after coesite are de- 
scribed to aid in the identification of further specimens. 


48954 (UCRL-Trans—11372) Travel-time curve and structure of 
the earth's crust in Central Asia according to recordings of powerful 
explosions. Bune, V.I.; Butovskaya, E.M. Translated from 7r. Geofiz. 
Inst., Akad. Nauk SSSR ; 30: 142-153(1955). 42p. Dep. NTIS, PC 
A03/MF AO1. 

The present study sets forth the preliminary results of a study 
dealing with the velocities of propagation of elastic waves and the 
structure of the earth's crust in Central Asia, based on a travel-time 
curve constructed according to data from recordings of powerful 
explosions. The velocities obtained from analysis of the travel-time 
curve differ little from the velocities obtained earlier by E. A. 
Rozova. The structure of the earth’s crust in the first approximation 
can be represented in the following form: layer of sedimentary rocks, 
5 km +- 1 km; granitic layer, 15 km +- 5 km; basaltic layer, 30 km 
+- 10 km; and total thickness of earth’s crust, 50 km +- 10 km. 


GEOCHEMISTRY 


REFER ALSO TO CITATION(S) 46599, 46725, 46748, 46787, 
47279, 47283, 48927 


OCEANOGRAPHY 
REFER ALSO TO CITATION(S) 48714 


48955 Observed generation and breaking of atmospheric internal 
gravity waves over the ocean. Sethuraman, S. (Brookhaven National 
Lab., Upton, NY). Boundary-Layer Meteorol.; 12: 331-349(1977). 

Observations are presented for internal gravity waves and 
their breaking at a height of 23.5 m over the ocean in surface-based 
inversions which are formed because of the advection of warm air 
over cold water. The spectral and cospectral analyses of velocity 
and temperature fluctuations were made to establish the characteris- 
tic features of the waves. Flow visualization photographs of smoke 
released during the breaking of a wave are also presented. Compari- 
son between the turbulent energies present during and after breaking 
of a wave indicates enormous mixing and dispersion occurring 
during breaking. 
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PHYSICS RESEARCH 


ASTROPHYSICS AND COSMOLOGY 


SOLAR PHENOMENA 


48956 Entropy and the spontaneous emission of plasma waves. 
Grognard, R.J.M. (COMMONWEALTH SCIENTIFIC AND IN- 
DUSTRIAL RESEARCH ORGANIZATION, EPPING (AUS- 
TRALIA). DIV. OF RADIOPHYSICS). Proc. Astron. Soc. Aust.; 
82: 174-177(Sep 1977). 

The emission of plasma waves by beams of electrons travel- 
ling in a plasma is a phenomenon of critical importance in applied 
plasma physics and also astrophysical research, e.g. in the theory of 
solar radio bursts. In the article the author develops a correct 
entropy theorem for the beam-plasma system whose interactions are 
described by the set of quasi-linear equations including spontaneous 
emission terms. The role and interplay of the induced and spontane- 
ous emission of plasma waves and their effects on the streaming 
electrons are thereby greatly elucidated. The analysis shows that the 
spontaneous terms simply cannot be neglected. 


GALAXIES 
REFER ALSO TO CITATION(S) 48977 


ATMOSPHERIC PHYSICS 


MAGNETOSPHERIC PHENOMENA 


48957 (EGG—1183-5088) Observed detailed structure of the 
sunward magnetopause and boundary layer. Eastman, T.E.; Hones, 
E.W. Jr. (EG and G, Inc., Los Alamos, N.Mex. (USA); Los Alamos 
Scientific Lab., N.Mex. (USA)). 1978. Contract EY-76-C-08-1183. 
6p. Dep. NTIS, PC A02/MF AOl1. 

Over 100 crossings were made of the magnetosphere’s sun- 
ward surface for the purpose of determining whether a distinct 
region of magnetosheath-like plasma could be identified earthward 
of the magnetopause in these most rapid transitions. It was found 
that a distinct region of magnetosheath-like plasma can be identified 
earthward of the magnetopause layer in even the most rapid magne- 
topause crossings. The results support a model of plasma, momen- 
tum, and energy transfer across the magnetopause layer. 3 refer- 
ences. (JFP) 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 48341, 49224 


48958 (BNL—S50727, pp 60-62) Activation of a molybdenum 
surface by a hydrogen piasma to obtain H™ ions by secondary ion 
emission. Bender, E.D.; Kishinevskii, M.E.; Morozov, I.1. (Inst. of 
Nuclear Physics, Novosibirsk, USSR). 1977. 

From Symposium on the production and neutralization of 
negative hydrogen ions and. beams; Upton, NY, USA (26 Sep 1977). 

In Proceedings of the symposium on the production and 
neutralization of negative hydrogen ions and beams. 

It is shown that by irradiating a cesium-coated molybdenum 
surface with hydrogen plasma, it is possible to saturate the surface 
with hydrogen. By subsequent bombardment with positive cesium 
ions, up to 5 x 10'* secondary negative hydrogen ions are emitted per 
cm”. The coefficient of secondary emission of H~ ions reaches the 
value of 1.45 immediately after the beginning of th bombardment by 
cesium ions with an energy of 1.7 keV. The enrichment of the 
surface with hydrogen also leads to a marked increase in secondary 
electron emission. 


48959 (BNL—50727, pp 79-96) Physical principles of the surface 
plasma method for producing beams of negative ions. Bel’chenko, 
Yu.l.; Dimov, G.I; Dudnikov, V.G. (Inst. of Nuclear Physics, 
Novosibirsk, USSR). 1977. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

In Proceedings of the symposium on the production and 
neutralization of negative hydrogen ions and beams. 

The processes which are important for the production of 
intense beams of negative ions from surface plasma sources (SPS) are 
examined. The formation of negative ions when atomic particles 
interact with a surface is analyzed on the basis of both experimental 
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results obtained when a surface was bombarded with beams and 
recently developed theoretical considerations of reflection, scatter- 
ing, and electron exchange. The characteristic features of these 
processes in SPS, when a surface is bombarded with intense fluxes of 
plasma particles, are revealed in special experiments. The character- 
istics of generation and acceleration of the bombarding particles in a 
gas discharge SPS plasma, the characteristics of transportation of 
negative ions through the plasma toward the beam forming system, 
the role of cesium in SPS, and the characteristics of formation of the 
intense negative ion beams as well as the removal of parasite 
electrons from the beam. 


48960 (BNL—50727, pp 97-104) Some physical aspects of H™ 
sources. Wiesemann, K. (Ruhr Univ., Bochum, Ger.). 1977. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

In Proceedings of the symposium on the production and 
neutralization of negative hydrogen ions and beams. 

Data of present day sources are critically reviewed in order 
to get hints for the H generation process active on cesiated surfaces. 
Kinetic desorption is found as the most probable process. From these 


discussions some possible ways for improving magnetron sources are 
deduced. 


48961 (BNL—S50727, pp 215-223) Space charge neutralization of 
positive and negative ion beams. Dolique, J.M. (Univ., Grenoble, 
France). 1977. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

In Proceedings of the symposium on the production and 
neutralization of negative hydrogen ions and beams. 

After a brief review of the experimental methods, the present 
state of the theoretical works on the conditions to be fulfilled to 
reach charge neutrality and stability for a mixed positive and nega- 
tive ion beam are described. Restriction is made to the case where 
the introduction of neutralizing ions is localized, the downstream 
mixed beam flying in a good vacuum, and where that mixed beam is 
current free. It is pointed out that one cannot hope to reach a final 
state of fine charge neutrality if a gross spatial mean neutrality is not 
ensured just downstream of the neutralizer, what requires severe 
restrictions for the possible values of the mean and thermal velocities 
of the two mixed fluids, at the neutralizer level. One of these 
necessary conditions is that the mixed fluids must both have super- 
sonic mean velocities. When this condition is not fulfilled, there even 
is a possibility of joining the previous regime of mean neutrality 
through a sheath where the local electric field is a function of the 
local mean velocities. In the frame of a stationary model, this kind of 
solution is a mathematical singularity. However it was shown by 
numerical simulation to have a deep physical meaning : a self 
regulating sheath progressively modifies the distribution function of 
neutralizing ions as to provide at outgoing of the sheath a sonic mean 
velocity convenient for further mean neutrality, with a zero electric 
field. For the general problem of space charge neutralization of an 
ion beam by ions of opposite sign, a part of the present results are 
new. 


48962 (COO—4022-1) Cross sections and equilibrium fractions 
of D* and D.* ions in metal vapors. Project progress report, June 1, 
1976—February 1, 1978. Morgan, T.J. (Wesleyan Univ., Middle- 
town, Conn. (USA)). 1978. Contract EY-76-S-02-4022. 1lp. Dep. 
NTIS, PC A02/MF AO1. 

The purpose of this program is to measure cross sections and 
equilibrium fractions of D* and Ds* ions in metal vapors. In particu- 
lar, in connection with double charge exchange D™ ion sources, the 
concern is with D~ formation in alkaline-earth vapor targets. Also, 
in connection with possible metal vapor contamination in the system, 
the concern is with cross sections for high energy D*, D®, and D~ 
collisions with these metal vapors. Results from this research will fill 
in a gap in knowledge of single and double charge transfer and 
multiple collision processes in alkaline-earth targets. During the 
period covered in this report construction of the apparatus necessary 
to carry out the program was completed and cross sections and 
equilibrium fractions for D* + Mg and D* + Ba collisions were 
measured. 


48963 Method and means of directing an ion beam onto an 
insulating surface for ion implantation or sputtering. Gruen, D.M.; 
Krauss, A.R.; Siskind, B. (to Dept. of Energy). US Patent Applica- 
tion 812,936. 1 Jul 1977. 7p. 

A beam of ions is directed under control onto an insulating 
surface by supplying simultaneously a stream of electrons directed at 
the same surface in a quantity sufficient to neutralize the overall 
electric charge of the ion beam and result in a net zero current flow 
to the insulating surface. The ion beam is adapted particularly both 
to the implantation of ions in a uniform areal disposition over the 
insulating surface and to the sputtering of atoms or molecules of the 
insulator onto a substrate. 1 figure. 
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ATOMIC AND MOLECULAR PROPERTIES 


48964 (LA-UR—78-1193) Emission coefficient for a singly ion- 
ized uranium plasma: experimental and theoretical treatment. Mack, 
J.M.; Radziemski, L.J. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1978. Contract W-7405-ENG-36. 19p. (CONF-780537—1). Dep. 
NTIS, PC A02/MF AO1. 

From 1. symposium on fission induced plasmas and nuclear- 
pumped lasers meeting; Orsay, France (23 May 1978). 

Absolute emission coefficient measurements on arc-generated 
singly ionized uranium (UII) in local thermodynamic equilibrium are 
described for a wavelength bandwidth of 1050 to 6000 A. Plasma 
temperature and uranium partial pressure at the arc centerline were 
approximately 8000°K and 0.01 atm, respectively. The arc emission 
data compare favorably with experimental results obtained from UFe 
discharges, once allowance is made for the effects of cold-layer UFe 
photoabsorption on uranium plasma emission. Observed variation in 
the emission coefficient is well correlated with a composite of 
calculated oscillator-strength distribution for selected UII and UIII 
transition arrays. The theoretical treatment is based on a modified 
Hartree—Fock method for calculating the appropriate radial wave 
functions. Slater—Condon theory provides a detailed calculation of 
energy-level structures for both the upper and lower configuration 
of each transition array computed. However, the number of terms 
were truncated, when necessary, to accommodate size limitations of 
the matrices involved. With this theoretical approach, predictions 
are also offered as to the location of strong emission features for a 
hypothetical plasma dominated by doubly and triply ionized urani- 
um. It is suggested that the capability now exists to predict success- 
fully the location of major emission features of uranium and other 
complex systems for a substantial range of ionization stages. 


48965 Raoult’s Law for liquid D-T and H-T. Souers, P.C.; Kelly, 
E.M.; Tsugawa, R.T. (Univ. of California, Livermore). Trans. Am. 
Nucl. Soc.; 28: 202-203(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


48966 (CONF-770646—) Mesons in matter. (Joint Inst. for Nu- 
clear Research, Dubna (USSR)). 1977. 346p. (In Russian and Eng- 
lish). Dep. NTIS (US Sales Only), PC A15/MF AO1. 

From International symposium on meson chemistry and me- 
somolecular processes in matter; Dubna, USSR (7 Jun 1977). 

The conference on meson chemistry and mesomolecular 
processes in matter included 39 papers. (JFP) 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 49222, 49231 


48967 Angular distribution of electrons emitted in Penning ioni- 
sation and similar processes. Morgner, H. (California Univ., Berkeley 
(USA). Dept. of Chemistry). J. Phys., B (London); 11: No. 2, 269- 
280(28 Jan 1978). 

The probability amplitude V/sub lambda/ for the emission of 
an electron in a certain partial wave lambda with projection m onto 
the internuclear axis can be defined within the Born-Oppenheimer 
approximation. (In this paper m = 0 is assumed). Formulae which 
relate these quantities to the experimentally measurable electron 
angular distribution in the laboratory frame are derived. Further it is 
shown that the quantities V/sub lambda/ can be derived from 
experimental angular distributions in a rather straightforward way 
once the complex interaction potential V/sub */ - 1/2iGAMMA 
between the colliding atoms is known. An ‘internal’ angular distribu- 
tion is defined and its simple connection to the laboratory distribu- 
tion is given. 


GENERAL FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 48475, 48641 


48968 (LBL—6890) Turbulent heat transport in two- and three- 
dimensional temperature fields. Samaraweera, D.S.A. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Mar 1978. Con- 
tract W-7405-ENG-48. 390p. Dep. NTIS, PC A17/MF AO1. 

esis. 

A fundamental numerical study of turbulent heat and mass 
transport processes in two- and three-dimensional convective flows 
is presented. The model of turbulence employed is the type referred 
to as a second-order closure. In this scheme transport equations for 
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all nonzero components of the Reynolds stress tensor, for the iso- 
tropic dissipation rate of turbulent kinetic energy, for all nonzero 
scalar flux tensor components and for the mean square scalar fluctu- 
ations are solved by a finite difference method along with the mean 
momentum and mean enthalpy (or concentration) equations. The 
model used for the stresses was developed earlier. Parallel ideas 
were utilised in obtaining a model for turbulent heat and mass 
transfer processes. The study has focused especially on the problem 
of nonaxisymmetric convective heat and mass transport in pipes, 
which arises when the boundary conditions are not axisymmetric. 
The few available experimental data on such situations have indicat- 
ed anisotropy in effective diffusivities. To expand the available data 
base an experiment was conducted to obtain heat transfer measure- 
ments in strong three-dimensional heating conditions. Numerical 
procedures especially suitable for incorporation of second-order 
turbulent closure models have been developed. The effect of circum- 
ferential conduction in the tube material, which is influential in the 
asymmetric heating data currently available, was accounted for 
directly by extending the finite difference calculations into the pipe 
wall. The principal goal of predicting three-dimensional scalar trans- 
fer has been achieved. 


48969 (UCRL—80843) Wind tunnel wall coating by liquid dro- 
plets injected in high intensity turbulent gas flow. Buckingham, A.C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 3 
Mar 1978. Contract W-7405-ENG-48. 9p. (CONF-780242—1). Dep. 
NTIS, PC A02/MF AO1. 

From ARO workshop on multiphase flows; Abdereen Prov- 
ing Grounds, MD, USA (1 Feb 1978). 

Numerical simulations are applied to investigate liquid droplet 
flight, dispersal, penetration and interaction with a wall boundary 
layer in turbulent incompressible wind tunnel flow. To prevent 
droplet wall-surface wetting, the tunnel walls are heated. This dis- 
cussion summarizes calculated phase change, temperature change 
and alteration of certain boundary layer profiles in response to 
droplet boundary layer interaction coincident with prescribed wall 
heating. 


48970 Supercritical wing sections. III. Bauer, F.; Garabedian, P.; 
Korn, D. New York; Springer-Verlag (1977). 189p. (TID—28394). 

A survey is given on computational flow research on the 
design and analysis of supercritical wing sections supported by the 
National Aeronautics and Space Administration at the Energy Re- 
search and Development Administration Mathematics and Comput- 
ing Laboratory of New York University. The work was performed 
under NASA Grants NGR 33-016-167 and NGR 33-016-201 and 
ERDA Contract EY-76-C-02-3077. Computer programs listed and 
described have applications in the study of flight of modern aircraft 
at high subsonic speeds. One of the codes generates cascades of 
shockless transonic airfoils that are expected to increase significantly 
the efficiency of compressor and turbines. Good simulation of phys- 
ically observed flows was achieved. 31 figures. (RWR) 


PROPERTIES AND STRUCTURE OF FLUIDS 
REFER ALSO TO CITATION(S) 49033 


48971 (GEPP—366) Bibliography and author index for electrical 
discharges in vacuum (1897—1976). Miller, H.C. (General Electric 
Co., St. Petersburg, Fla. (USA). Neutron Devices Dept.). 19 May 
1978. Contract EY-76-C-04-0656. 335p. Dep. NTIS, PC A15/MF 
AOl. 

This bibliography covers the field of electrical discharges in 
vacuum, comprising both electrical breakdown in vacuum and 
vacuum arcs. A brief review section lists some review papers that 
would be helpful to the novice in this field. The bulk of the report 
consists of bibliographic listings, —— by year of publication, 
and within each year, alphabetically by first author. An author index 
refers one to all papers authored or coauthored by a particular 
person. A total of 1,813 papers from 1897 through December 1976 
are listed. 


48972 (LA—7253) Three-dimensional shock-change relations for 
reactive fluids. Rabie, R.L.; Wackerle, J. (Los Alamos Scientific 
Lab., N.Mex. (USA)). May 1978. Contract W-7405-ENG-36. 25p. 
Dep. NTIS, PC A02/MF AO1. 

The equations of motion governing reactive fluid flow, to- 
gether with the Rankine—Hugoniot jump conditions and thermody- 
namic considerations, are used to develop one- and three-dimension- 
al shock-change relations for shock waves propagating in reactive 
fluids. The relations are derived in Cartesian space coordinates, for a 
uniform, motionless state ahead of the shock. In three dimensions, 
parameterization of the shock surface in terms of two independent 
curvilinear surface coordinates and the use of some results from the 
theory of surfaces are required, but the shock-change relation ob- 
tained depends on the surface configuration only through the mean 
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curvature. One form of shock-change relation, both in three dimen- 
sions and in its one-dimensional specialization, is developed without 
recourse to the jump conditions. These conditions and thermody- 
namic considerations are then used to cast the relations in terms of 
different state variables and to show the relative effects on the shock 
change of reaction in, and immediately behind, the shock front. 
Simplifications are indicated for evaluating thermodynamic deriva- 
tives and applying shock-change relations with common equation-of- 
state assumptions. 


48973 (SAND—78-6011) Cathode processes in electric arcs. 
Kesaev, I1.G. 7 Apr 1978. Translation by B. Teague of Katodnye 
protsessy elektricheskoi dugi, Moscow, Nauka, 1968, 244p. 483p. 
Dep. NTIS, PC A21/MF AO1. 

The most important work on the physics of arc discharges is 
reviewed, and results from the author's recent studies of metal arcs 
are presented. The book contains detailed information on random 
extinction of arcs, fluctuational processes in arcs, and the laws 
governing the cathode fall and threshold currents for various types 
of cathodes. The author devotes much space to the structure and 
behavior of the cathode spot on metals. Cathodes made of more than 
20 metals were studied. 100 figures, 27 tables, 327 references. 


MAGNETOHYDRODYNAMICS 


REFER ALSO TO CITATION(S) 48206, 48207 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


WEAK INTERACTIONS 


48974 Experimental study of the form factor f/sub +/(q*) in K/ 
sub L/°® — zrev decay. Tanaka, M. Pittsburgh; Carnegie-Mellon 
Univ. (1977). 90p. University Microfilms Order No. 77-24,908. 

Thesis (Ph. D.). 

The q? dependence of the vector form factor f/sub +/(q?) in 
K/sub L/° — zrev/sub e/ decay was measured in an experiment 
using the ANL 12 foot hydrogen bubble chamber exposed to a 
monoenergetic K/sub L/° beam. Knowledge of the beam momen- 
tum and the large chamber volume enabled selection of approximate- 
ly 12,000 K/sub L/®-zrev/sub e/ decays with high and uniform 
acceptance over the Dalitz plot. The data are adequately described 
by the V-A matrix element with a linear q? dependence of f/sub +/ 
(q?). It is found that lambda/sub +/ = 0.029 +- 0.006 (without 
radiative corrections) which is consistent with the K*(890) domi- 
nance model. 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 
REFER ALSO TO CITATION(S) 48983, 48984 


WEAK INTERACTIONS 


48975 (ANL-HEP-PR—78-12) Massive lepton pair production 
in hadronic collisions. Berger, E.L. (Argonne National Lab., IIl. 
(USA)). 1978. Contract W-31-109-ENG-38. 88p. (CONF-780338— 
2). Dep. NTIS, PC A0S/MF AO1. 

From 3. conference on new results in high energy physics; 
Nashville, TN, USA (6 Mar 1978). 

A review is presented of theoretical attempts to describe the 
massive lepton pair continuum produced in hadronic collisions. 
Beginning with the classical Drell-Yan quark-antiquark annihilation 
model, its expectations are compared with data. Scaling violations 
and corrections to the Drell-Yan pictured are discussed. Next, 
original work is presented bearing on the understanding of the 
transverse momentum distributions of the dileptons. In a parton 
model, the quark-gluon scattering graphs which provide scaling 
violations also endow the dileptons with relatively large (P/sub T/). 
Comparisons with available data support these QCD expectations; 
further tests of the QCD predictions are proposed. Implications are 
drawn for W production experiments, and predictions are presented 
for reactions initiated by antiprotons. 


48976 (COO—2220-99) Weak interaction: past answers, present 
questions. Ne’eman, Y. (Tel Aviv Univ. (Israel); Institute for Ad- 
vanced Study, Princeton, N.J. (USA)). Feb 1977. Contract EY-76-S- 
02-2220. 20p. (CONF-770137—2). Dep. NTIS, PC A02/MF AOI. 
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From Symposium on five decades of weak interactions; New 
York, NY, USA (21 Jan 1977). 

A historical sketch of the weak interaction is presented. From 
beta ray to pion decay, the V-A theory of Marshak and Sudarshan, 
CVC principle of equivalence, universality as an algebraic condition, 
PCAC, renormalized weak Hamiltonian in the rehabilitation of field 
theory, and some current issues are considered in this review. 47 
references. (JFP) 


48977 (ORO—3992-323) Limits from primordial nucleosynthesis 
on the properties of massive neutral leptons. Dicus, D.A.; Kolb, E.W.; 
Teplitz, V.L.; Wagoner, R.V. (Texas Univ., Austin (USA). Center 
for Particle Theory; Virginia Polytechnic Inst. and State Univ., 
Blacksburg (USA). Dept. of Physics; Stanford Univ., Calif. (USA)). 
Nov 1977. Contract EY-76-S-05-3992. 37p. Dep. NTIS, PC A03/MF 
AOl. 

If there exist neutral leptons with masses in the range 50 eV 
to 5 GeV, they would have been present in thermal equilibrium in 
the early stages of the hot big bang. In the subsequent evolution of 
the universe, if their lifetime is sufficiently long, their mass dominat- 
ed the energy density of the universe. The effect of their presence on 
the synthesis of elements in the early universe is considered. Of the 
observed primordial abundances, the helium abundance was found to 
be independent of their existence, but the deuterium abundance was 
found to be sufficiently sensitive to allow bounds to be placed on the 
mass, lifetime, and decay modes of any heavy neutrinos. In particu- 
lar, on the basis of present best estimates of astrophysical parameters, 
previous radiative lifetime bounds on the order of months are 
reduced to bounds on the order of hours, and expand the range of 
masses for which no radiatively decaying massive neutral leptons are 
allowed, to 50 to 100 keV. 


48978 Heavy-lepton decay and the A; resonance. Basdevant, J.; 
Berger, E.L. (Laboratoire de Physique Theorique et Hautes Ener- 
gies, Universite Pierre et Marie Curie, Paris, France). Phys. Rev. 
Lett.; 40: No. 15, 994-997(10 Apr 1978). 

We show that the observation of the A; resonance in tau 
decay agrees with diffractive A: production and that it confirms our 
previous analysis of the diffractive data. 


STRONG INTERACTIONS, GENERAL 


48979 (LBL—7595) Mathematical foundations of the general 
ordered S-matrix and its topological expansion. Sursock, J.P. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). 10 May 1978. 
Contract W-7405-ENG-48. 74p. Dep. NTIS, PC A04/MF AOl. 

Thesis. 

The concept of order is analyzed for general hadronic ampli- 
tudes. It is shown that unitarity imposes restrictions on the graphs 
used to represent the ordered amplitudes and the most general 
graphs consistent with unitarity are derived and then analyzed in 
terms of their topological properties. The mathematical ingredients 
for the classification of higher order corrections to the ordered 
amplitudes are introduced. Three “indices” characterizing the topo- 
logical amplitudes and their products are defined and are shown to 
be consistent and complete for the classification. A connection with 
the 1/N expansion, similar to the one introduced by Veneziano for 
mesons, is suggested. 


STRONG INTERACTIONS, BARYON NO.=0 


48980 (IS-M—131) Pre-threshold production of the W intermedi- 
ate boson. Lassila, K.E.; Vary, J.P. (lowa State Univ. of Science and 
Technology, Ames (USA)). 1978. Contract W-7405-ENG-82. 7p. 
(CONF-780453—4). Dep. NTIS, PC A02/MF AO1. 

From Neutrinos; West Lafayette, IN, USA (28 Apr 1978). 

Results of calculations showing pre-threshold production of 
the W boson is possible. The responsible effect is illustrated by 
treating anti p production data with a realistic target nucleus model 
to show the presence of a production mechanism distinct from Fermi 
motion; the projectile collides collectively with more than one 
nucleon in the target. Such a production mechanism allows the W to 
be produced in nucleon-nucleus and nucleus-nucleus collisions at an 
energy well below that in nucleon-nucleon collisions. 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


GENERAL 
REFER ALSO TO CITATION(S) 49035 
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APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


48981 Semileptonic hyperon decays in a spectrum-generating 
SU(3) framework. Teese, R.B. Austin, TX; Univ. of Texas (1977) 
93p. University Microfilms Order No. 77- 23, 038. 

Thesis (Ph. D.). 

The semileptonic hyperon decays are studied in a framework 
which requires a minimal set of assumptions about the algebra of 
observables. These assumptions include Poincare invariance, V-A 
transitions and SU(3) classification. The SU(3) is regarded as a 

trum-generating group, and the transitions are assumed to be 
irst-class with respect to this SU(3). This is shown to result in a 
parameterization of the non-SU(3)-invariant form factors in which 
the pseudotensor term need not vanish. The experimental rates and 
asymmetries are compared with this parameterization, and a reason- 
able fit is obtained which is better than a fit of the conventional 
Cabibbo model. 


48982 Weak charges of charmed particles. Buccella, F. (ROME 
UNIV. (ITALY). ISTITUTO DI FISICA); PUGLIESE, A. (BARI 
UNIV. (ITALY). ISTITUTO DI FISICA); SCIARRINO, A. 
(NAPLES UNIV. (ITALY). ISTITUTO DI FISICA); SORBA, P. 
(FERMI NATIONAL ACCELERATOR LAB., BATAVIA, ILL. 
(USA)). Lett. Nuovo Cim.; 16: No. 18, 549-554(28 Aug 1976). 

The matrix elements between the lowest states of the AC=1 
weak charges are evaluated including the effect of SU, breaking. 
The charges are obtained from the corresponding generators of the 
classification group by a unitary transformation U, which is factor- 
ized as the product of operators acting on a single quark: the 
breaking is naturally introduced by having different mixing param- 
eters for the different quarks. 


FIELD THEORY 
REFER ALSO TO CITATION(S) 48975 


48983 (COO—1545-227) Mass generation and chiral symmetry 
breaking by pseudoparticles. Hietarinta, J.; Palmer, W.F.; Pinsky, S.S. 
(Ohio State Univ., Columbus (USA). Dept. of Physics). 1978. Con- 
tract EY-76-C-02-1545. 25p. Dep. NTIS, PC A02/MF AO1. 

Massless QCD is studied with regard to mass generation and 
chiral SU(N/sub f/) symmetry breaking from pseudoparticle effects. 
While mass is generated when there is only one massless quark, and 
chiral U(1) is always broken, no rigorous indication of the breaking 
of chiral SU(N/sub f/) and mass generation is seen when there are 
more than one massless quarks in the original theory. 


48984 (COO— 1545-228) Yang—Mills vacua in Landau gauge. 
Frampton, P.H.; Hagiwara, T.; Palmer, W.F.; Pinsky, S.S. (Ohio 
State Univ., Columbus (USA). Dept. of Physics). 1977. Contract 
EY-76-C-02-1545. 9p. Dep. NTIS, PC A02/MF AOl1. 

A vacuum gauge field A/sub u//sup a/ for Yang-Mills 
theory is constructed; this field is pure vacuum (A/sub p//sup a/ = 
0) at the origin, approaches at large distances, the Belavin-Polyakov- 
Schwartz-Tyupkin pseudo-particle, and satisfies delta/sub »/A/sub 
p//sup a/ = 0 everywhere. The net topological charge is zero, and 
there is a Dirac-like string terminating at the origin. 


48985 (COO— 1545-229) Concerning Gribov vacuum copies in 
non-abelian gauge theory. Frampton, P.H.; Palmer, W.F.; Pinsky, 
S.S. (Ohio State Univ., Columbus (USA). Dept. of Physics). 1978. 
Contract EY-76-C-02-1545. 1lp. Dep. NTIS, PC A02/MF AOl1. 

Construction of gauge field configurations A/sub p//sup a/ 
(x) in an SU(2) Yang- Mills theory satisfying everywhere F/sub pv// 
sup a/(x) = 0 is discussed. Using the method of sections, a field 
related to the zero-size limit of an instanton is presented. The 
corresponding limit for a multi-instanton solution requires a general- 
ization of the Landau gauge condition. Finally, an alternative 
method and explicit solution is given for the case of delta/sub u/A/ 
sub p.//sup a/ = 0. 


SCATTERING THEORY 


48986 Pole-factorization theorem in S-matrix theory. Iagolnitzer, 
D. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Service de Physique Theorique); Stapp, H.P. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Commun. Math. 
Phys.; 57: No. 1, 1-30(Nov 1977). 

Previous derivations of physical-region discontinuity formulas 
in S-matrix theory make use of an ad hoc assumption according to 
which certain sets of singularities associated with mixed-a Landau 
diagrams cancel among themselves. The aim of the present work is 
to prove the simplest of these discontinuity formulas, namely, the 
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pole-factorization theorem for a 3 —> 3 equal-mass process below the 
4-particle threshold, without using this mixed-a cancellation assump- 
tion. The result is derived from macro-causality, unitarity and two 
weak regularity assumptions on scattering functions and bubble 
diagram functions. 


48987 Faddeev-Popov procedure and Gribovy copies. Halpern, 
M.B. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.); 
Koplik, J. (Institute for Advanced Study, Princeton, N.J. (USA)). 
Nucl. Phys., B; 132: No. 3, 239-248(1977). 

In simple examples, it is found that gauges with Gribov 
copying are valid gauges. One need only compute the Faddeev- 
Popov determinant A exactly and proceed. A provides the correct 
measure for the copies. A cut-off procedure keeping only the first 
copy is seen to work as well. In quantum chromodynamics, a class of 
gauges, the field-strength gauges, is pointed out for which A is easily 
computed. 


PHYSICS RESEARCH (CONT.) 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 


48988 (LA—7269-MS) Interaction of fast neutrons with ‘He, 
3He, and 'H: additional and improved data. Drosg, M. (Los Alamos 
Scientific Lab., N.Mex. (USA)). May 1978. Contract W-7405-ENG- 
36. 18p. Dep. NTIS, PC A02/MF AO1. 

An improvement of previous elastic scattering data of neu- 
trons in the 20-MeV range was made possible by the improved 
knowledge of the detection efficiency of the neutron detector. Thus 
revised absolute differential cross-section data for *He(n,n)*He and 
*He(n,n)*He were obtained with smaller uncertainties. Cross sec- 
tions of nonelastic n-He reactions were obtained from recent data of 
the reciprocal reactions by detailed balance calculations. In addition, 
incomplete angular distributions for the reaction 'H(n,n)'H between 
22.5 MeV and 28.5 MeV are presented. 


48989 Measurement of the differential cross sections and excita- 
tion functions for the nuclear absorption reactions of negative pions 
incident upon helium-3 and helium-4. Bolger, J.E. Austin, TX; Univ. 
of Texas (1977). 163p. University Microfilms Order No. 77-22,921. 

Thesis (Ph. D.). 

The differential cross sections for the reactions *He(7~,n)*H 
and *He(7~,n)*H are measured for pion energies ranging from 50 
MeV to 290 MeV. Angular distributions are given for the center of 
mass neutron scattering angle ranging from approximately 20 to 150 
at intervals of 50 MeV lab pion energy. The excitation functions, 
plotted for constant center of mass momentum transfers of 450, 500, 
550, 600, and 700 MeV/c, exhibit a broad peak centered between 150 
and 200 MeV which is attributable to the (3,3) resonance. The 
measured cross section of *He(z~,n)?H is compared to calculations 
which relate elastic scattering to absorption. The experimental tech- 
niques used to record and analyze the recoil fragment spectra of 7H 
and 7H are explained. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


48990 (CONF-771233—4) Recent results for **Ni and °*Fe at 
ORELA. Perey, F.G.; Chapman, G.T.; Kinney, W.E.; Perey, C.M. 
(Oak Ridge National Lab., Tenn. (USA)). Dec 1977. Contract W- 
7405-ENG-26. 17p. Dep. NTIS, PC A02/MF AO1. 

From Meeting on neutron data of structural materials; Geel, 
Belgium (5 Dec 1977). 

Transmission and capture data from °*Ni were analyzed up to 
120 keV and are reported. High-resolution scattering measurements 
for Fe are discussed, and the determination of the J/sup 77/ value for 
most resonances seen in transmission data up to 400 keV is given, 
including an attempt at evaluation of the resonances of **Fe on the 
basis of recently published data. 4 figures, 3 tables. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 48990 


48991 (ORNL/TM—6323) Ti(n,xy) reaction cross section for 
incident neutron energies between 0.3 and 20.0 MeV. Morgan, G.L.; 
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Larson, D.C. (Oak Ridge National Lab., Tenn. (USA)). Jun 1978. 
Contract W-7405-ENG-26. 54p. Dep. NTIS, PC A04/MF AO!. 

Differential cross sections for the neutron-induced gamma-ray 
production from natural titanium were measured for incident neu- 
tron energies between 0.3 and 20.0 MeV. The Oak Ridge Electron 
Linear Accelerator (ORELA) was used to provide the neutrons, and 
a Nal spectrometer, to detect the gamma rays at 125° The data 
presented are the double differential cross section, d*sigma/dQdE, 
for gamma-ray energies between 0.3 and 10.6 MeV for coarse 
intervals in incident neutron energy. The integrated yield of gamma 
rays of energies greater than 300 keV with higher resolution in the 
neutron energy is also presented. The experimental results are com- 
pared with the Evaluated Nuclear Data Files (ENDF). 22 figures, 20 
tables. 


48992 Production cross sections for (n,t) reactions in some 
medium and heavy mass nuclei at 14.6 MeV. Woo, T.W.; Salaita, 
G.N. (Southern Methodist Univ., Dallas). Trans. Am. Nucl. Soc.; 28: 
91-92(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


48993 Lifetimes and g-factors of the 6” and 7” isomers in **Ga 
and Ga. Filevich, A.; Ceballos, A.; Mariscotti, M.A.J. (Comision 
Nacional de Energia Atomica, Buenos Aires (Argentina)); Thie- 
berger, P.; der Mateosian, E. (Brookhaven National Lab., Upton, 
N.Y. (USA)). Nucl. Phys., A; 295: No. 3, 513-524(6 Feb 1978). 

The 6” and 7~ isomeric states in **Ga and ®*Ga at 1440.9 and 
1229.6 keV, respectively, have been populated with the ('°C, 2np) 
and ('°N, n2p) reactions on natural Fe. The half-lives of these states 
have been measured to be T/sub 1/2/(6~,®*Ga) = 57.3+-1.2 ns and 
T/sub 1/2/(7-,*Ga) = 64+-2 ns. by using previous data on the 
hyperfine field of Ga in Fe, the g-factors of these states have been 
determined by means of the TDPAD method. The results are 
g(6-,*°Ga) = 0.129+-0.003 and g(7~,**Ga) = 0.105+-0.003. These 
values are in very good agreement with the independent particle 
model if one assumes the [7f/sub 5/2, yg/sub 9/2/|/sub 6°,7~/ and 
[wp/sub 3/2/, yg/sub 9/2/]/sub 6°/ configurations and uses the 
empirical proton and neutron g-factors from odd-A neighboring 
nuclei instead of the Schmidt values. The large disagreements with 
experiment when Schmidt values are used show that core polariza- 
tion effects are important in these nuclei. 


48994 Shape transition between N = 40 and 42 in the Ga and Ge 
isotopes. Vergnes, M.N.; Rotbard, G. (Paris-11 Univ., 91 - Orsay 
(France). Inst. de Physique Nucleaire); Guilbaut, F.; Ardouin, D.; 
Lebrun, C. (Nantes Univ., 44 (France)); Flynn, E.R.; Hanson, D.L.; 
Orbesen, S.D. (Los Alamos Scientific Lab., N.Mex. (USA)). Phys. 
Lett., B; 72: No. 4, 447-449(16 Jan 1978). 

A comparison of (p,t) and (t, p) ! reactions on Ge isotopes 
indicates a shape transition around N = 41. A similar transition 
poe the strong L = 0 serdiee of excited states in the 

1Ga(t,p)s2 “*Ga reaction. 


NUCLEAR REACTIONS AND SCATTERING 


48995 Radiative capture of fast neutrons by *°Y and '*°Ce. 
Bergqvist, I.; Paalsson, B. (Lund Univ. (Sweden)); Nilsson, L.; 
Lindholm, A. (Tandemacceleratorlaboratoriet, Uppsala (Sweden)); 
Drake, D.M.; Arthur, E. (Los Alamos Scientific Lab., N.Mex. 
(USA)); McDaniels, D.K.; Varghese, P. (Oregon Univ., Eugene 
(USA)). Nucl. Phys., A; 295: No. 2, 256-268(30 Jan 1978). 

he y-ray spectra from the reactions **Y(n, y)®°Y and 
140Ce(n, y)'*!Ce have been measured in the neutron energy range of 
6.2-15.6 MeV. The pulse-height spectra were recorded with Nal(T1) 
spectrometers and time-of-flight techniques were used to improve 
signal-to-background ratio. Capture cross sections were determined 
for ‘y-ray transitions to the two 2d/sub 5/2/ levels at 0 and 203 keV 
of *Y and to the 2f/sub 7/2/ ground state of ''Ce as well as 
integrated cross sections to bound states in these nuclei. The ob- 
served ‘y-ray spectra and partial radiative capture cross sections were 
compared with prediction of the direct-semidirect capture theory. 
The resonance behavior with neutron energy of both the ground- 
state and integrated partial capture cross sections shows the validity 
of the semidirect model for **Y and '°Ce in the region of neutron 
energy encompassing the giant-dipole resonance. The observed sym- 
metry of the cross sections about the peak of the resonance argues 
strongly for the complex form of the particle-vibration coupling 
interaction. A detailed comparison of the predictions of the DSD 
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model using the complex coupling interaction shows that the capture 
cross sections are relatively insensitive to the real part of the 
interaction. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 48992, 49016 


ENERGY LEVELS AND TRANSITIONS 


48996 Contrasting behavior of h/sub 9/2/ and i/sub 13/2/ bands 
in Au. Kahler, A.C.; Riedinger, L.L.; Johnson, N.R.; Robinson, 
R.L. (Oak Ridge National Lab., Tenn. (USA)); Zganjar, E.F.; Vis- 
vanathan, A. (Louisiana State Univ., Baton Rouge (USA)); Zol- 
nowski, D.R.; Hughes, M.B.; Sugihara, T.T. (Texas A and M Univ., 
College Station (USA). Cyclotron Inst.). Phys. Lett, B; 72: No. 4, 
443-446(16 Jan 1978). 

High-spin states in ‘Au have been populated via the 
169°Tm(?°Ne, 4ny) and 'Lu('6O, 6ny) reactions. The authors ob- 
serve two aligned bands built on rapidly downsloping h/sub 9/2/ 
and i/sub 13/2/ proton orbitals. For the first time one can thus 
examine the role of these and other orbitals in backbending, free 
from deformation effects. The i/sub 13/2/ band is observed to 
backbend, as does the '**Pt core, but the h/sub 9/2/ band does not; 
this finding provides strong evidence for the dominant role of h/sub 
9/2/ protons to backbending in this nucleus. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 49186 


48997 Theoretical investigation on shell and deformation effects 
on most probable charge in nuclear fission. Zukeran, A. (Power React 
and Nucl Fuel Dev Corp, Akasaka, Tokyo, Jpn). J. Nucl. Sci. 
Technol. (Tokyo); 14: No. 9, 615-626(Sep 1977). 

The most probable charge Z/sub P/ is obtained from Myers 
and Swiatecki mass formula by analytical method and the Z/sub P/ 
is expressed in terms of the part of simple liquid drop model, the 
shell and deformation effects. The deviation of the predicted Z/sub 
P/-value from the Z/sub P//sup UCD/ based on the unchanged 
charge distribution can be well interpreted by these terms. The shell 
effect shows the saw-tooth curve and the deformation effect shows a 
hump on the range of mass numbers where the shell function S(N,Z) 
exceeds the critical value Scrit introduced by Myers and Swiatecki. 
The predicted Z/sub P/-values fairly well agree with the semi- 
empirical result obtained by Wahl and the fine structure is well 
reproduced. The magnitudes of the shell and deformation effects in 
the thermal neutron fission of 7*°U are about 0.7 and 0.25 charge 
units, respectively and both effects act so as to cancel each other. 15 
refs. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


MASS, ABUNDANCE, AND BINDING ENERGY 


48998 (LBL—7705) Experimental prospects for the synthesis 
and detection of superheavy elements. Nitschke, J.M. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). 28 Mar 1978. 
Contract W-7405-ENG-48. 21p. (CONF-780333—6). Dep. NTIS, 
PC A02/MF AOl. 

From Symposium on superheavy elements; Lubbock, TX, 
USA (9 Mar 1978). 

Schemes that could be used for detection of superheavy 
elements (SHE) are briefly discussed first. The question of producing 
SHE in other than complete fusion reactions (e.g., in deep inelastic 
reactions) is addressed at greater length. Production cross sections 
are estimated. A heavy ion lens spectrometer for the detection of 
reaction products is described. 18 figures, 3 tables. (RWR) 


48999 (UCRL—80743) Feasibility studies of thermonuclear neu- 
tron capture synthesis of SHE. Meldner, H.W. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 10 Apr 1978. Con- 
tract W-7405-ENG-48. Sp. (CONF-780333—5). Dep. NTIS, PC 
A02/MF AO1. 


From Symposium on superheavy elements; Lubbock, TX, 
USA (9 Mar 1978). 
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A variety of thermonuclear neutron sources and neutron 
capture targets were investigated for their potential of allowing 
signigicant production of heavy, perhaps superheavy, isotopes. The 
neutron sources considered range from inertial confinement microex- 
plosives to (underground) macroexplosives. Optimal capture targets 
appear to be composites containing uranium and protactinium. 1 
figure. 


NUCLEAR REACTIONS AND SCATTERING 


49000 (DP-MS—78-39) Nuclear data for actinide production and 
depletion calculations. Benjamin, R.W. (Du Pont de Nemours (E.I.) 
and Co., Aiken, §.C. (USA). Savannah River Lab.). 1978. Contract 
EY-76-C-09-0001. 20p. (CONF-780546—2). Dep. NTIS, PC A02/ 
MF AOl. 

From Seminar on nuclear data problems for thermal reactor 
applications; Upton, NY, USA (22 May 1978). 

The status of nuclear cross section data required for actinide 
depletion calculations in thermal reactors is summarized, and recom- 
mendations are made for future work. The primary fertile and fissile 
nuclides (7°?Th, 7°U, 7°U, *°U, and ***Pu) are not reviewed. 
Nuclear data for the transactinium mass region are, with few excep- 
tions, reasonably complete and adequate for current thermal-reactor 
depletion calculations. There is a real need, however, for well- 
documented reactor production studies to use as benchmarks for 
data testing. 3 figures, 6 tables. 


49001 (LBL—7710) New experimental insights into the produc- 
tion of superheavy elements using heavy ion reactions. Otto, R.J.; 
Morrissey, D.J.; Seaborg, G.T.; Loveland, W.D. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Apr 1978. Contract W- 
7405-ENG-48. 32p. (CONF-780333—7). Dep. NTIS, PC A03/MF 
AOl. 

From Symposium on superheavy elements; Lubbock, TX, 
USA (9 Mar 1978). 

Attempts at the Lawrence Berkeley Laboratory to produce 
superheavy elements (SHE) by using the reactions of “*Ca with 
248Cm and '6Xe with *°*U have been unsuccessful. These negative 
results led researchers to consider the possibility that these reactions 
(and their associated mechanisms) do not lead to the formation of 
superheavy nuclei with sufficiently low excitation energies. Conse- 
quently, the number of surviving atoms of superheavy elements is 
well below detection thresholds, even for relatively low estimates 


for prompt fission losses. A summary of some new experimental 
evidence supporting the above hypothesis is presented, and possible 
alternative heavy-ion—heavy-target combinations are suggested for 
SHE synthesis. 10 figures, 1 table, 43 references. 


49002 (ORNL/TM—6316) Evaluation of 7°?Th(n,n1), (n,2n) and 
(n,3n) cross sections. Fu, C.Y. (Oak Ridge National Lab., Tenn. 
(USA)). May 1978. Contract W-7405-ENG-26. 27p. Dep. NTIS, PC 
A03/MF AO1. 

A "minor” evaluation effort consistent with time limitations 
was performed to update the (n,n’), (n,2n), and (n,3n) cross sections 
for *?Th. The results should represent a substantial improvement 
over ENDF/B-IV MAT 1296, which was based on data taken ten 
years ago. This report describes the techniques used in the evalua- 
tion, presents tabulations of the recommended cross sections, and 
graphically compares the cross sections with the most recent availa- 
ble data and with ENDF/B-IV values. 


49003 Note on the fast-neutron total cross section of thorium. 
Whalen, J.F.; Smith, A.B. (Argonne National Lab., IL). Nucl. Sci. 
Eng.; 67: No. 1, 129-130(Jul 1978). 

The energy-averaged neutron total cross sections of thorium 
were measured from approximately 0.1 to 5.0 MeV with statistical 
accuracies of < or = to 2%. The experimental results are larger 
than the values given in ENDF/B-IV by as much as 10 to 15% in 
energy regions of prime relevance to thorium—***U fast fission 
reactor concepts. These large differences imply major changes in 
evaluated neutron cross sections essential for thorium cycle neu- 
tronic assessments. All measured data reported have been transmit- 
ted to the National Nuclear Data Center, Brookhaven National 
Laboratory. | figure. 


49004 Interactive graphics interpretation of calculation—mea- 
surement discrepancies for neutron spectrum measurements in sodium. 
Parvez, A.; Becker, M. (Rensselaer Polytechnic Inst., Troy, NY). 
Nucl. Sci. Eng.; 67: No. 1, 130-136(Jul 1978). 

Interactive graphic techniques were employed to analyze and 
interpret the discrepancies found between the integral measurement 
and the prediction of neutron flux in sodium. Direct adjustments 
were made to improve the calculation—experiment agreement in the 
10 keV to 1 MeV energy range. In general, the adjusted values for 
elastic cross sections were found to be lower than the ENDF/B-IV 
values. Sensitivity of sodium spectra to the angular distribution of 
—- scattered neutrons was also determined. 10 figures, 1 
table. 
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49005 Experimental study of the nuclear reaction 738U + '36Xe. 
Bruchertseifer, H.; Gavrilov, K.A.; Penionzhevich, Y.E.; Reetz, T.; 
Sek, C.V. (Joint Institute for Nuclear Research). Sov. J. Nucl. Phys. 
(Engl. Transl.); 26: No. 1, 12-16(Jul 1977). 

Experiments are reported on the radiochemical analysis of the 
products of the nuclear reaction 738U+'36Xe. Cross sections for 
formation of various isotopes are determined, including those of 
fragments of symmetric fission into two fragments of the compound 
system *74146. 


NUCLEAR THEORY 


NUCLEAR MATTER 
REFER ALSO TO CITATION(S) 49006 


NUCLEAR REACTIONS AND SCATTERING 


49006 (CONF-780343—1) Macroscopic and microscopic descrip- 
tion of HE-HI collisions; classical equations of motion calculations. 
Bodmer, A.R. (Argonne National Lab., Ill. (USA)). 1978. Contract 
W-31-109-ENG-38. 19p. Dep. NTIS, PC A02/MF AO1. 

From Symposium on relativistic heavy-ion research; Darm- 
stadt, F.R. Germany (7 May 1978). 

The study of high energy heavy ion reactions includes the 
three principle a priori approaches used for central collisions, 
namely, hydrodynamics, cascade—Boltzman equation, and the clas- 
sical equations of motion. While no clearly justified central or near 
central collisions are found, the classical equations of motion are 
used to illustrate some general features of these reactions. It is 
expected that the hot nuclear matter produced in such collisions is a 
dense, viscous, and thermally conductive fluid with important none- 
quilibrium and nonclassical features, rapidity, distribution, noncen- 
tral collisions, potential dependent effects for a given two-body 
scattering, and c.m. cross sections for a central collision with given 


parameters are among the properties considered. 12 references. 
(JFP) 


49007 (IS—4419) Double folded potentials through momentum 
space integration: RHOQ and FINRAN methods and users manual. 
Vary, J.P.; Dover, C.B. (Ames Lab., Iowa (USA)). May 1978. 
Contract W-7405-ENG-82. 14p. Dep. NTIS, PC A02/MF AOl1. 

The principal techniques employed in obtaining, through 
momentum space integrations, double folded potentials for the analy- 
sis of nucleus—nucleus interactions are summarized. The primary 
emphasis is on numerical accuracy; therefore, no significant effort 
was made to minimize computer time other than to cast the problem 
in momentum space. The code RHOQ obtains the density distribu- 
tions in momentum space, while FINRAN utilizes these results 
along with a nucleon—nucleon interaction in momentum space to 
obtain the local double folded potential in coordinate space. 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 48621 


49008 (CONF-780534—2) Mean excitation energies for stopping 
power as derived from oscillator-strength distributions. Inokuti, M.; 
Turner, J.E. (Argonne National Lab., Ill. (USA); Oak Ridge Nation- 
al Lab., Tenn. (USA)). 1978. Contract W-7405-ENG-26. 13p. Dep. 
NTIS, PC A02/MF AOl1. 

From 6. symposium on microdosimetry; Brussels, Belgium 
(May 1978). 

The concept of mean excitation energy, I, and its relation to 
stopping-power measurements are briefly discussed. The recent 
theoretical and experimental advances in obtaining I directly from 
oscillator-strength distributions for atoms, molecules, solids, and 
liquids are reviewed. Numerical results are summarized. 


49009 (CONF-780534—3) Detection of single atoms in particle 
tracks. Hurst, G.S.; Kramer, S.D.; Bemis, C.E.; Young, J.P. (Oak 
Ridge National Lab., Tenn. (USA)). 1978. Contract W-7405-ENG- 
26. 10p. Dep. NTIS, PC A02/MF AOI1. 

From 6. symposium on microdosimetry; Brussels, Belgium 
(May 1978). 

The one-atom detection technique was used to search for 
atoms which are created from the neutralization of heavy ions as 
they lose their energy in a gas. When *°?Cf decays by binary fission, 
Cs/super n+/ ions are formed approximately 14% of the time (in 
the heavy mass peak). Thus, these ions were injected into a gas at a 
low rate such that the Cs neutral atom could be searched for 
individually and at a known time after its production. A delay of a 
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few microseconds allowed time for collection of the 3 x 10° electrons 
created by the 80-MeV Cs/sup n+/ energy; then a pulsed laser was 
fired along each particle track to remove one electron from each Cs 
atom by the saturated two-step resonance ionization process. These 
electrons were then drifted into a gas proportional counter and 
detected individually to measure the probability that a neutral Cs 
atom would be found at the end of the fission particle track. The 
results show that a Cs neutral species is formed about 14% of the 
time, and thus nearly all Cs/sup n+/ ions become Cs° when the ions 
are thermalized in P-10 (90% Ar plus 10% CH,) counting gas. 
Extensions of the technique to obtain other details of particle track 
structure are discussed. For example, it is possible to detect even one 
negative ion created in a track where nearly 100 MeV of energy is 
absorbed; it is likewise possible to determine the population of 
quantum-selected excited states left in the wake of these tracks. 4 
figures. 


49010 (SAND—78-0399C) Electron transport in reactor materi- 
als. Lockwood, G.J.; Halbleib, J.A.; Miller, G.H. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 4p. 
(CONF-780707—2). Dep. NTIS, PC A02/MF AO1. 

From IEEE radiation effects conference; Albuquerque, NM, 
USA (18 Jul 1978). 

Electron energy deposition profiles were measured in urani- 
um for normally incident electrons at energies of 1.0, 0.5, and 0.3 
MeV, and for 1.0 MeV electrons incident at 60° from the normal. 
The profile for a carbon-uranium-carbon layered structure for 1 
MeV electrons is also given. (GHT) 


49011 (UCRL—80862) Theoretical interpretation of high-Z discs 
irradiated with 1.06 ,: laser light. Rosen, M.D.; Mead, W.C.; Thom- 
son, J.J.; Kruer, W.L. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 31 Mar 1978. Contract W-7405-ENG-48. 
32p. (CONF-780461—1). Dep. NTIS, PC A03/MF AO1. 

From 8. conference on anomalous absorption of electromag- 
netic waves; Tucson, AZ, USA (19 Apr 1978). 

High Z discs have been irradiated with 1.06 p laser light at 
intensities between 7 x 10'* and 3 x 10'* W/cm, and pulse lengths 
between 200 and 1000 ps. Due to the high Z, inverse bremsstrahlung 
becomes an important absorption effect and competes strongly with 
resonance absorption and stimulated scattering. We find that inhibit- 
ed electron thermal conduction and non-LTE ionization physics are 
important. Their inclusion in the LASNEX modeling results in 
steepened temperature and density profiles near critical, thus pro- 
ducing a several keV underdense corona. These conditions bring 
what would otherwise be 100% inverse bremsstrahlung absorption 
down to the experimentally observed values (50% at 10'* W/cm). 
The non-LTE physics is essential to correctly compute the level 
populations of the high Z atoms moving rapidly through a steep 
density gradient into the corona. This modeling also shows that x- 
rays are emitted in a thin overdense region, and on a time scale 50% 
longer than the laser pulse. Both of these effects are seen in the 
experiments. 


49012 Orders-of-scattering invariant imbedding-type equations 
for internal particle distributions. Nardini, J.; Filippone, W.L. (Univ. 
of Lowell, MA). Trans. Am. Nucl. Soc.; "28: 264-265(Jun 1978). 
From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978) 
See CONF-780622—. 


49013 Model for diffusion of a pencil beam of electrons. Eisen- 
hauer, C. (National Bureau of Standards, Washington, DC). Trans. 
Am. Nucl. Soc.; 28: 647-648(Jun 1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 


See CONF-780622—. 


SHIELDING CALCULATIONS AND EXPERIMENTS 
REFER ALSO TO CITATION(S) 49026 


49014 Photoneutron and *5*Cf neutron dose comparisons for 
radiotherapy shielding. Hertel, N.E.; Wehring, B.W. (Univ. of IIli- 
nois, Urbana). Trans. Am. Nucl. Soc.; 28: 620-621(Jun 1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 


See CONF-780622—. 


NEUTRON INTERACTIONS WITH MATTER 


REFER ALSO TO CITATION(S) 47542, 47554, 47672, 47675, 
47680, 47683, 48375, 48621, 48641, 49031 
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49015 (CONF-780334—5) ETOE-2/MC?-2/SDX __ multigroup 
cross-section processing. Toppel, B.J.; Henryson, H. II; Stenberg, 
C.G. (Argonne National Lab., Il]. (USA)). 1978. Contract W-31-109- 
ENG-38. 18p. Dep. NTIS, PC A02/MF AO1. 

From Radiation shielding information center seminar; Oak 
Ridge, TN, USA (14 Mar 1978). 

The ETOE-2/MC?-2/SDX multigroup cross-section process- 
ing codes were designed to provide a comprehensive neutron cross- 
section processing capability for a wide range of applications includ- 
ing critical experiment analysis and core design calculations. Funda- 
mental nuclear data from ENDF/B provide the primary input to the 
code system, and the output consists of a user-specified CCCC 
ISOTXS multigroup cross-section data file. Great flexibility is pro- 
vided to the user in specifying the rigor of the calculation, so that a 
unified cross-section processing system with a single data base which 
may be used for both preliminary survey scoping studies and rigor- 
ous design calculations is available. The principal program blocks of 
the code system include a library processor and format converter 
between ENDF/B data and the MC?-2/SDxX< library; an ultra-fine- 
group fundamental-mode calculation (MC?-2) which provides a 
composition-dependent spectrum calculation and broad-group col- 
lapsing capability; a rigorous hyper-fine-group, spatially hetegeneous 
resolved resonance calculation (RABANL) to supplement the more 
approximate NR approximation used in the ultra-fine-group treat- 
ment; and an intermediate group space-dependent capability (SDX). 
5 figures, 4 tables. 


49016 (LA—7174-MS) Multigroup and few-group cross sections 
for ENDF/B-IV fission products; the TOAFEW collapsing code and 
data file of 154-group fission-product cross sections. Wilson, W.B.; 
England, T.R.; LaBauve, R.J. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Feb 1978. Contract W-7405-ENG-36. 65p. Dep. NTIS, PC 
A04/MF AO1. 

The ENDF/B-IV fission-product data file includes data de- 
scribing 824 nuclides. Cross sections, given for 181 of these nuclides, 
were processed into 154 neutron energy groups. The production of 
the data file is described. The TOAFEW code, useful in collapsing 
the multigroup values to few-group cross sections, is presented with 
instructions and examples of its use. The file of multigroup cross 
sections is available on request. 3 figures, 11 tables. 


49017 (ORNL/TM—6286) SIOB: a FORTRAN code for least- 
squares shape fitting several neutron transmission measurements using 
the Breit—Wigner multilevel formula. de Saussure, G.; Olsen, D.K.; 
Perez, R.B. (Oak Ridge National Lab., Tenn. (USA)). May 1978. 
Contract W-7405-ENG-26. 73p. (ENDF—261). Dep. NTIS, MF 
AOl. 

Portions of document are illegible. 

The FORTRAN-IV code SIOB was developed to least- 
square fit the shape of neutron transmission curves. Any number of 
measurements On a common energy scale for different sample thick- 
nesses can be simultaneously fitted. The computed transmission 
curves can be broadened with either a Gaussian or a rectangular 
resolution function or both, with the resolution width a function of 
energy. The total cross section is expressed as a sum of single-level 
or multilevel Breit—Wigner terms and Doppler broadened by using 
the fast interpolation routine QUICKW. The number of data points, 
resonance levels, and variables which can be handled simultaneously 
is only limited by the overall dimensions of two arrays in the 
program and by the stability of the matrix inversion. In a test 
problem seven transmissions each with 3750 data points were simul- 
taneously fitted with 74 resonances and 110 variable parameters. The 
problem took 47 min of CPU time on an IBM-360/91, for 3 iter- 
ations. 3 figures, 2 tables. 


49018 Complex trial functions in the even-parity transport equa- 
tion. Blomquist, R.N.; Lewis, E.E. (Northwestern Univ., Evanston, 
IL). Trans. Am. Nucl. Soc.; 28: 256-257(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


49019 Linear, continuous triangular-mesh difference scheme for 
transport codes. Walters, W.F.; O'Dell, R.D. (Los Alamos Scientific 
Lab., NM). Trans. Am. Nucl. Soc.; 28: 257-258(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


49020 Prediction of error in Monte Carlo transport calculations. 
Booth, T.E.; Cashwell, E.D. (Los Alamos Scientific Lab., NM). 
Trans. Am. Nucl. Soc.; 28: 258-259(Jun 1978). 
om From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 
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49021 Computer costs reduction of Monte Carlo calculations by 
pattern recognition. Macdonald, J.L.; Cashwell, E.D. (Los Alamos 
Scientific Lab., NM). Trans. Am. Nucl. Soc.; 28: 259-261(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978) 


" See CONF-780622—. 


49022 Recursive Monte Carlo technique for generating impor- 
tance functions. Goldstein, M.; Shvarts, D. (Nuclear Research 
Center-Negev, Beer-Sheva, Israel). Trans. Am. Nucl. Soc.; 28: 261- 
262(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


49023 PEAKAN: an integral transport code for the analysis of 
flux peaking. Roshd, M.H.M.; Chow, H.C. (Atomic Energy of 
Canada, Ltd., Mississauga, Ont.). Trans. Am. Nucl. Soc.; 28: 
268(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


49024 Developing an ANS coupled cross-section standard for 
concrete shielding. West, J.T.; De Beer, G.P.; Nakhal, B.; Roussin, 
R.W. (Union Carbide Corp., Oak Ridge, TN). Trans. Am. Nucl. Soc.; 
28: 642-643(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


49025 General point-on-a-ring detector. Stewart, J.E. (Los 
Alamos Scientific Lab., NM). Trans. Am. Nucl. Soc.; 28: 643-644(Jun 
1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 
" See CONF-780622—. 


1978) 


49026 Monte Carlo method for deep-penetration shielding prob- 
lems based on contribution theory. Dubi, A.; Gerstl, S.A.W.; Dud- 
ziak, D.J. (Los Alamos Scientific Lab., NM). Trans. Am. Nucl. Soc.; 
28: 644-646(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


49027 Optimization method for exponential biasing in Monte 
Carlo calculations. Dubi, A.; Dudziak, D.J. (Los Alamos Scientific 
Lab., NM). Trans. Am. Nucl. Soc.; 28: 646-647(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


RADIATION PROTECTION STANDARDS 
REFER ALSO TO CITATION(S) 48623 


DOSIMETRY 
REFER ALSO TO CITATION(S) 49014 


SOLID STATE PHYSICS 
REFER ALSO TO CITATION(S) 48320 


49028 (COO—3084-54) Adsorption induced losses in interfacial 
cohesion, Asaro, R.J. (Brown Univ., Providence, R.I. (USA). Div. of 
Engineering). Jul 1977. Contract EY-76-S-02-3084. 31p. (CONF- 
780517—1). Dep. NTIS, PC A03/MF AO1. 

From Conference on residuals, additives and materials prop- 
erties; London, UK (15 May 1978). 

A model for interfacial cohesion is developed which describes 
the loss in the strength of an interface due to the segregation and 
adsorption of impurities on it. Distinctions are made between inter- 
face separations that occur too rapidly for any significant redistribu- 
tion of adsorbing matter to take place and separations that are slow 
enough to allow full adsorption equilibrium. Expressions for the total 
work of complete decohesion are presented for both cases. The 
results are applied to well-known model adsorption isotherms and 
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some experimental data for grain boundary adsorption of phosphorus 
in iron is analyzed with respect to the losses in intergranular cohe- 
sion. 


49029 Steady state dislocation motion via molecular dynamics. 
Hoover, W.G.; Hoover, N.E.; Moss, W.C. (Univ. of California, 
Livermore). Phys. Lett.; 63A: No. 3, 324-326(14 Nov 1977). 

Nonequilibrium molecular dynamics is applied to the genera- 
tion and steady propagation of edge dislocations. Normal” propaga- 
tion at about one-third the longitudinal sound speed, transonic prop- 
agation at nine-tenths that speed, climb, and multiplication are all 
observed. 


SUPERCONDUCTIVITY 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 48301, 48323, 48333 


49030 (IS-M—138) Theory of flux-flow noise in superconductors. 
Clem, J.R. (Ames Lab., lowa (USA)). 1978. Contract W-7405-ENG- 
82. 9p. (CONF-780349—1). Dep. NTIS, PC A02/MF AO1. 

From 5. conference on noise in physical systems; Bad Nau- 
heim, F.R. Germany (13 Mar 1978). 

Voltage noise in magnetic flux-containing type-II supercon- 
ductors whose linear dimensions are large by comparison with the 
field-dependent penetration depth lambda/sub B/ is attributable to 
the motion of singly-quantized flux vortices. The instantaneous volt- 
age is expressible, as a linear superposition of instantaneous contribu- 
tions from all moving vortices in the specimen. All the information 
about the vortex dynamics is contained in the vortex-current correla- 
tion function K/sub aB/(rho Vector, rho’ Vector, T) or its Fourier 
transform. The experimentally measurable quantities (autocorrela- 
tion and cross-correlation functions and the corresponding power 
spectra) are related to K/sub aB/, by means of known resolution 
functions g Vector(rho Vector), which depend upon the measuring 
circuit geometry. There is still only a qualitative understanding of 
the spatial and temporal behavior of K/sub af/ and especially how 
it is influenced by details of flux pinning. A good quantitative theory 
for K/sub aB/ is needed to describe the basic dynamical processes 
associated with vortex motion past pinning sites. 


49031 (UCID—17785) DT fusion neutron irradiation of two LLL 
superconductor wires at 4.2°K. MacLean, S.C. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 26 Apr 1978. Con- 
tract W-7405-ENG-48. 8p. Dep. NTIS, PC A02/MF AO1. 

The DT fusion neutron irradiation of two LLL superconduc- 
tor wires at 4.2°K is described. The sample position, beam-on time, 
and neutron dose record are given. The results from four _ 
dosimetry foils measuring the lateral variation in neutron flux are 
included. 


THEORETICAL PHYSICS 


CLASSICAL AND QUANTUM MECHANICS 


49032 Symplecton: a prototype for semi-simple graded Lie alge- 
bras. Biedenharn, L.C.; Louck, J.D. (Los Alamos Scientific Lab., 
NM). Lett. Math. Phys.; 1: No. 3, 233-235(May 1976). 

An elementary, physically motivated, example of a semi- 
simple graded Lie algebra (SSGLA) is shown to be given by the 
“symplecton realization” of angular momentum [an associative, invo- 
lutive, inner-product algebra whose characteristic polynomials real- 
ize the symplectic group Sp(2)]. The Pais—Rittenberg result shows 
that the n-component symplecton realizes the most general SSGLA, 
Sp(2n). 


49033 (UCRL—52429) DYNA2D: an explicit finite element and 
finite difference code for axisymmetric and plane strain calculations 
(user's guide), Hallquist, J.O. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 20 Mar 1978. Contract W-7405-ENG- 
48. 64p. Dep. NTIS, PC A04/MF AO1. 

DYNA2D is an explicit two-dimensional plane strain and 
axisymmetric Lagrangian finite element and finite difference code. 
Spatial discretization may be accomplished by constant-stress ele- 
ments that can be degenerated to triangular zones, constant-pressure 
variable-node elements, nine-node Lagrange elements, or finite dif- 
ference zones based on the HEMP difference equations. A general 
slide-line capability is implemented that admits frictional sliding 
along arbitrary, intersecting frid lines. Gravity effects are accounted 
for in the initialization whenever needed, as in soil—structure inter- 
action problems. Loading functions admit pressure and shear load- 
ings along a boundary, body force loadings due to spinning and base 
accelerations, and nodal velocity—time histories. 
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49034 States and state-preparing procedures in quantum mechan- 
ics. Benioff, P.A. (Argonne National Lab., IL); Ekstein, H. Nuovo 
Cim., B; 40: No. 1, 9-26(11 Jul 1977). 

d’Espagnat and others have shown that different preparation 
procedures that mix systems prepared in inequivalent states and are 
objectively different are nevertheless assigned the same state. This 
unpalatable result follows from the usual interpretative rules of 
quantum mechanics. It is shown here that this result is incompatible 
with the strengthened interpretative rules (requiring randomness of 
the measurement outcome sequence) recently proposed. Thus the 
randomness requirement restores reasonableness. 


RELATIVITY AND GRAVITATION 


49035 Supercurrent anomaly in supergravity. Abbott, L.F. (Stan- 
ford Linear Accelerator Center, Calif. (USA)); Grisaru, M.T. (Euro- 
pean Organization for Nuclear Research, Geneva (Switzerland)); 
Schnitzer, H.J. (Brandeis Univ., Waltham, Mass. (USA). Dept. of 
Physics). Phys. Lett., B; 73: No. 1, 71-74(30 Jan 1978). 

It is shown that an anomaly exists for the supercurrent of the 
supersymmetric vector multiplet when coupled to external supergra- 
vity fields. As a result, this anomaly will also be present in at least 
one of the O(1), O(2), or O(3) extended supergravity model. 


STATISTICAL PHYSICS AND THERMODYNAMICS 


49036 (LBL—5485) HP-67 calculator programs for thermody- 
namic data and phase diagram calculations. Brewer, L. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). 25 May 1978. 
Contract W-7405-EN-48. 92p. Dep. NTIS, PC A05/MF AOl. 

This report is a supplement to a tabulation of the thermody- 
namic and phase data for the 100 binary systems of Mo with the 
elements from H to Lr. The calculations of thermodynamic data and 
phase equilibria were carried out from 5000°K to low temperatures. 
This report presents the methods of calculation used. The thermody- 
namics involved is rather straightforward and the reader is referred 
to any advanced thermodynamic text. The calculations were largely 
carried out using an HP-65 programmable calculator. In this report, 
those programs are reformulated for use with the HP-67 calculator; 
great reduction in the number of programs required to carry out the 
calculation results. 


ELECTRICITY AND MAGNETISM 


49037 (SAND—77-0646C) Locating a buried magnetic dipole. 
Caffey, T.W.H. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1977. 
Contract EY-76-C-04-0789. 8p. (CONF-780341—1). Dep. NTIS, PC 
A02/MF AOl1. 

From E. M. guided wave workshop; Boulder, CO, USA (28 
Mar 1978). 

The theoretical basis and required computations for locating a 
buried magnetic dipole are outlined. The results are compared with 
measurements made with a tiltable coil lowered to a depth of 20 m in 
a vertical borehole within a three-layered earth. this work has 
application to the rescue of trapped miners. 3 figures, 1 table. (RWR) 


MATHEMATICAL PHYSICS 
REFER ALSO TO CITATION(S) 49033 


49038 (ANL-CT—78-29) Finite-element method for elliptic-type 
differential equations. Yang, C.I. (Argonne National Lab., III. 
(USA)). May 1978. Contract W-31-109-ENG-38. 21p. Dep. NTIS, 
PC A02/MF AO1. 

This report presents several physical problems which can be 
described by elliptic differential boundary-value problems. A finite- 
element solution for such problems is outlined. The mathematical 
background of converting the differential form into an integral form 
is discussed. For simplicity, the trial function employed to illustrate 
the discretizing process and the error source is limited to a linear 
one. Finally, the solvability of such a discretized system is reviewed. 


FUSION ENERGY 


PLASMA RESEARCH 


PLASMA CONFINEMENT AND HEATING 
REFER ALSO TO CITATION(S) 49124, 49138, 49199 


FUSION ENERGY 4865 


49039 (ANL/FPP/TM—103, pp 37-42) Lower hybrid heating 
system for an ignition tokamak. Brooks, J.; Harkness, S.; Jung, J.; 
Misra, B.; Moretti, A.; Norem, J.; Stevens, H. Jan 1978. 

In Recent contributions to fusion reactor design. 

We have attempted to design a complete Lower Hybrid 
Resonance Heating System (LHRH) that could be used for TFTR, 
TNS, EPR, or a reactor. In addition to plasma physics constraints, 
we have considered those imposed by neutron radiation, surface 
heating of waveguides, sputtering, multipactoring, vacuum systems, 
materials, window design, engineering, maintenance and assembly. 
The system uses a Lallia—Brambilla grill which is fed by a number 
of waveguides entering the reactor by means of a labyrinth. 


49040 (ORNL/TM—6346) Heating techniques for an EBT reac- 
tor. Uckan, N.A.; Batchelor, D.B. (Oak Ridge National Lab., Tenn. 
(USA)). May 1978. Contract W-7405-ENG-26. 28p. Dep. NTIS, PC 
A03/MF AO1. 

The heating of an ELMO Bumpy Torus (EBT) reactor 
plasma by microwaves (ECH) and neutral beams is discussed. Al- 
though past and present EBT experiments use ECH for formation of 
the hot electron rings (annuli) and for heating of the bulk (toroidal) 
plasma, an EBT reactor and future proposed experiments may use 
neutral beams as well as ECH, or a combination of both, for heating 
of the toroidal plasma. When plasma is heated to ignition in a 
reactor, the bulk heating is turned off, but the ring heating must be 
sustained thoughout the steady-state operation. For microwave heat- 
ing in a large, high density reactor plasma, considered are questions 
of microwave energy penetration and accessibility (to both the 
ordinary and extraordinary modes). Microwave frequencies required 
are 120 GHz for the toroidal plasma heating and approximately 60 to 
70 GHz for the ring formation. These requirements are similar to 
those frequencies for the proposed EBT-II experiment. Because 
energetic particles having large pitch angle are well confined in 
EBT, perpendicular injection of neutral beams appears very attrac- 
tive. The possibility of perpendicular injection, coupled with the 
large aspect ratio and relatively small plasma minor radius (approxi- 
mately 1 m) for an EBT reactor, means that neutral beams of the 
type being developed for the Tokamak Fusion Test Reactor (TFTR) 
(approximately 150 keV) will be sufficient. 


49041 (UCID—17802) Heating of field-reversed plasma rings 
estimated with two scaling models. Shearer, J.W. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 18 May 1978. Con- 
tract W-7405-ENG-48. 26p. Dep. NTIS, PC A03/MF AOl1. 

Scaling calculations are presented of the one temperature 
heating of a field-reversed plasma ring. Two sharp-boundary models 
of the ring are considered: the long thin approximation and a pinch 
model. Isobaric, adiabatic, and isovolumetric cases are considered, 
corresponding to various ways of heating the plasma in a real 
experiment by using neutral beams, or by raising the magnetic field. 
It is found that the shape of the plasma changes markedly with 
heating. The least sensitive shape change (as a function of tempera- 
ture) is found for the isovolumetric heating case, which can be 
achieved by combining neutral beam heating with compression. The 
complications introduced by this heating problem suggest that it is 
desirable, if possible, to create a field reversed ring which is already 
quite hot, rather than cold. 


49042 Internal-ring end-stopper for open-ended devices. Daga- 
zian, R.Y. (Los Alamos Scientific Lab., N.Mex. (USA)). Nucl. 
Fusion; 18: No. 5, 733-735(1978). 

A set of ring conductors placed inside a solenoid is being 
proposed as an efficient end-stopper. The rings can stabilize strong 
end-mirrors by creating a minimum-B situation, and via non-adiaba- 
tic effects they will tend to trap the end-loss plasma. Some of the 
properties of such configurations are examined. 


49043 Re-cycling experiments in the DITE tokamak. 
McCracken, G.M.; Fielding, S.J.; Erents, S.K.; Pospieszczyk, A.; 
Stott, P.E. (UKAEA, Abingdon. Culham Lab.). Nucl. Fusion; 18: 
No. 1, 35-45(1978). 

Re-cycling is studied in the DITE tokamak by changing the 
working gas from hydrogen to deuterium and back to hydrogen. 
The change in the composition of the plasma is followed both during 
the discharge and from shot to shot by using a scanning Fabry-Perot 
interferometer, a mass spectrometer and a carbon thermal desorption 
probe. The results of the three techniques are consistent and show 
that the gas trapped and desorbed from the wall plays a major part in 
the re-cycling process. A detailed analytical model of the principal 
re-cycling mechanisms is proposed. 


49044 Condition for absolute confinement of alpha particles in 
helical tokamaks. Ikuta, K. (NAGOYA UNIV. (JAPAN). INST. OF 
PLASMA PHYSICS); GIMBLETT, C.G. (EURATOM/UKAEA 
FUSION ASSOCIATION, ABINGDON (UK). CULHAM LAB.). 
Nucl. Fusion; 18: No. 4, 451-456(1978). 

The criterion for absolute confinement of alpha particles in 
helically symmetric magnetic field configurations is established. In 
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particular, a helically deformed tokamak configuration is investigat- 
ed. The helical deformation of the magnetic surfaces can significant- 
ly increase the value of the product aBo required for absolute 
confinement of alpha particles, where a is the characteristic plasma 
cross-section in metres and Bp is the characteristic field strength in 
teslas. 


49045 Acoustic instability and anomalous absorption of laser 
radiation close to critical plasma density. Nastoyashchii, A.F. At. 
Energ. (USSR); 43: No. 1, 16-19(Jul 1977). (In Russian). 

Acoustic instability of laser plasma close to critical density 
has been observed. Conditions of excitation of sound waves have 
been investigated, and it is shown that the instability threshold is 
determined only by plasma dimensions and energy supply rate and 
does not depend on laser power. The effect of sound waves on 
plasma dispersion characteristics is discussed. It is shown that taking 
into account the interaction between transverse and longitudinal 
oscillations in plasma in the field of sound waves leads to the break 
up of frequencies and displacement of reflection points of laser light. 
The speed of absorption of laser radiation increases and may consid- 
erably exceed classical absorption and a result of the Coulomb 
collisions. 


49046 Charge exchange cooling in the tandem mirror plasma 
confinement apparatus. Logan, B.G. (to Dept. of Energy). US Patent 
Application 807,082. 16 Jun 1977. 12p. 

A method and apparatus are described for cooling a plasma of 
warm charged species confined in the center mirror cell of the 
tandem mirror apparatus by injecting cold neutral species of the 
plasma into at least one mirroring region of the center mirror cell. 
The cooling is due to the loss of warm charged species o—- 
charge exchange with the cold neutral species with resulting diffu- 
sion of the warm neutral species out of the plasma. 


49047 Spectrum of electrons interacting with strong ion-sound 
turbulence. Livshits, M.A.; Tomozov, V.M.; Fedoryuk, M.V.; Tsyto- 
vich, V.N. (AN SSSR, Irkutsk. Sibirskij Inst. Zemnogo Magnetizma 
Ionosfery i Rasprostraneniya Radiovoln). Zh. Eksp. Teor. Fiz.; 72: 
No. 4, 1414-1426(Apr 1977). (In Russian). 

Electron heating in plasma due to resonant ion-sound oscilla- 
tions under conditions when the effective turbulent collision frequen- 
cy exceeds the ion-sound collision frequency is considered. It is 
shown that under these conditions plasma heating cannot be de- 
scribed in the weak turbulence approximation. The collision integral 
describing heating under strong ion-sound turbulence conditions is 
obtained. It is found that the stationary solutions of the equation for 
the regular part of the electron distribution function PHI exist for 
rather broad ion-sound oscillation spectra, and that their dependence 
on the velocity upsilon (or energy m upsilon?/2 obeys a power law. 


49048 Ion heating on high-current electron beam interaction with 
a plasma and capture of a part of the beam into a mirror magnetic trap. 
Kolyada, YU.E.; KORNILOV, E.A.; FAINBERG, YA.B.; 
KIYASHKO, V.A. Zh. Tekh. Fiz.; 47: No. 1, 83-92(Jan 1977). (In 
Russian). 

Experimental study is given on ion heating during electron 
high-current beam interaction with a plasma and trapping of some 
part by a mirror-type magnetic trap. As the beam passes through 
plasma, powerful high-frequency oscillations excited in the latter and 
also a wide spectrum of low-frequency oscillations in the region of a 
lower hybrid resonance-ion plasma frequency, result in plasma ion 
heating. Part of the beam particles is trapped thus leading to the 
appearance of a space charge. Upon completion of beam injection 
into the trap the a of the space charge in the plasma causes 
further heating of the ions and their confinement in the mirrortype 
magnetic trap. An electron beam was used at 100-150 keV and 7-12 
kA with the pulse duration between 0.7 and 1.0 ys, formed by a 
plasma linear betatron. The plasma ion temperature up to 500 eV at a 
density of 5x10'* cm~* was obtained. 


49049 Generation and behavior of long-lived field reversing elec- 
tron rings in strong toroidal fields. Meger, R.A. Ithaca, NY; Cornell 
Univ. (1977). 240p. University Microfilms Order No. 78-01,666. 

Thesis (Ph. D.). 

This thesis reports experimental work done by the author 
over a three-year span within the Laboratory of Plasma Studies, 
Cornell University. The work deals primarily with experiments 
performed on the Christa machine of the Relativistic Electron Coil 
Experiment (RECE). This experiment seeks to produce a toroidal 
magnetic confinement region for plasma trapping using an internal 
= of trapped relativistic electrons. This necessitates trapping of 
sufficient current in a solenoidal mirror geometry such that the ring’s 


self-field exceeds the external mirror field (field-reversal). The goal 
of this research was the scaling of strong electron rings from the '/2 
MeV RECE-Berta machine up into the 2 to 5 MeV injected electron 
energy range. The thesis details the work done on the RECE-Christa 
apparatus which culminated in the successful generation of strongly 
field-reversing electron rings with millisecond lifetimes. In addition 
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several experiments performed on these rings are described which 
dealt with various aspects of E-ring trapping and decay. 


49050 Stabilization of an explosive instability and heating of 
plasma ions by a modulated particle flux. Fainshtein, S.M. 
(GOR’KOVSKIJ POLITEKHNICHESKIJ INST. (USSR)). Zh. 
Eksp. Teor. Fiz.; 71: No. 9, 1021-1024(Sep 1976). (In Russian). 

The problem of explosive instability in a nonisothermal 
plasma penetrated by a mono-velocity charged particle flux is con- 
sidered. The possibility is investigated of stabilizing the instability by 
transforming the h.f. wave energy into energy of nonlinear ion- 
sound waves, this being equivalent to nonlinear absorption of the h.f. 
waves. Estimates are presented which show that heating of heavy 
particles (ions) by a charged particle beam should be effective. 


49051 High power ion cyclotron resonance heating in a multiple 
mirror machine. White, T.L. Austin, TX; Univ. of Texas (1976). 
142p. University Microfilms Order No. 77-11,605. 

Thesis (Ph. D.). 

Radio frequency heating at 5.6 MHz at po ers up to 800 KW 
for 300 ys duration was applied to a hydrogen coaxial gun plasma 
injected along the axis of a multiple magnetic mirror machine. 
Microwave interferometer measurements indicate electron densities 
in the range of 3 x 10'* cm~* and a column diameter of approximate- 
ly 8 to 12 cm. About 92 percent of the r - f was coupled to plasma 
loading with typical loading values of anywhere from 4 to 22. 
Neutral bursts were observed at a fixed location along the axis 
whenever the wave frequency matched the local ion cyclotron 
frequency or a higher harmonic. Charge-exchange ion temperature 
measurements near the fundamental resonant surface (w = w/sub c/) 
indicate a peak perpendicular ion temperature of 150 eV at reso- 
nance, with T/sub i/ > or = to 100 eV for magnetic field values as 
much as 10 percent off resonance. The ion temperature scales 
linearly with low r - f power but then eventually saturates at T/sub 
i/ = 170 eV with 400 KW of r - f power. Thereafter the ion 
temperature decreases, possibly due to the large neutral influx from 
the walls of the vacuum chamber. Ion heating was less pronounced 
at w@ = 2 w/sub c/ and at w = 3w/sub c/ due to the poorer 
confinement of the r - f induced “tail” the ion energy distribution at 
the harmonics. The antenna is located in the midplane of the central 
mirror section where @ > w/sub c/ and launches an m = 0 fast 
wave. Slight dips in the B/sub z/ wave amplitude near w = w/sub 
c/ show that the fast wave is responsible for the observed heating. 


49052 Characteristics of radiation cooling of dense plasma with 6 
waves. Vekshtein, G.E. Zh. Prikl. Mekh. Tekh. Fiz.; No. 6, 3-8(1976). 
(In Russian). 

The question of high-beta plasma confinement by material 
walls was examined. Plasma cooling by bremsstrahlung emission is 
discussed. Plasma beta effects on the cooling rate are noted. (MOW) 


49053 Autoemission of electrons in plasma. Porotnikov, A.A.; 
Rodnevich, B.B. Zh. Prikl. Mekh. Tekh. Fiz.; No. 6, 22-25(1976). (In 
Russian). 

The current density of autoelectron emission from plasma was 
determined. Theoretical expressions for the transparency of the 
potential barrier are given. (MOW) 


49054 Heating of plasma electrons while collective interaction of 
an electron beam with an inhom us plasma. Berezina, G.P. (AN 
UKRAINSKOJ SSR, KHARKOV. FIZIKO-TEKHNICHESKIJ 
INST.). Fiz. Plazmy; 1: No. 6, 979-981(1975). (In Russian). 

Interaction of an electron beam with an inhomogeneous 
plasma is studied. Experiments have shown that on beam injection in 
the direction of reducing plasma density there was observable heat- 
ing of plasma electrons at the end of the chamber. The ratio of 
longitudinal and transverse electron temperatures at the end and at 
the beginning of the interaction range increases with the growing 
plasma electron density gradient. The experimental results are in 
qualitative agreement with theory. 


49055 Propagation of plane supersonic radiation waves. 
Bergel’son, V.I; LOSEVA, T.V.; NEMCHINOV, I.V.; ORLOVA, 
T.I. (AN SSSR, MOSCOW. INST. FIZIKI ZEMLI). Fiz. Plazmy; 
1: No. 6, 912-922(1975). (In Russian). 

The paper discusses the possibility of production of a laser 
plasma whose density would be close to a constant value with a 
uniform time-independent temperature distribution in a plane geome- 
try. Determination is given to parameters of the air behind the plane 
plasma front propagating with a high speed in the direction of the 
laser radiation flux owing to the processes of emission and absorp- 
tion of continuous spectrum radiation. The lower limit of the exis- 
tence of such supersonic radiation waves for the emission of a 
neodymium laser is evaluated. The results of the numerical calcula- 
tion of the radiation-gasodynamic problem are compared with a 
simplified model of the quasistationary stage of the phenomenon 
under study, and qualitative explanation is submitted for the relations 
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obtained with respect to variation of the flux density wavelength of 
the laser radiation. 


49056 High-frequency electric field plasma heating. Musher, 
S.L.; RUBENCHIK, A.M. (AN SSSR, NOVOSIBIRSK. INST. 
AVTOMATIKI I EHLEKTROMETRII). Fiz. Plazmy; 1: No. 6, 
982-989(1975). (In Russian). 

An excitation is studied of langmuir oscillations with an 
electromagnetic wave whose frequency is close to that of plasma. 
Account is taken of decay instabilities of the first and the second 
order. Consideration is given to the following two processes: con- 
version of the electromagnetic wave into langmuir ion oscillations 
and decay of the electromagnetic wave into langmuir and virtual 
ion-acoustic oscillations. For the turbulence description are intro- 
duced “anomalous” correlation functions. Represented graphically 
are flows of energy into the plasma owing to the decay instabilities 
of the first and the second order at the threshold. 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 49158 


49057 (LA—7273) Diagnostic for measurement of radiated 
energy from a toroidal plasma. Howell, R.B.; Karr, H.J. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Jun 1978. Contract W-7405-ENG- 
36. 13p. Dep. NTIS, PC A02/MF AOl1. 

Impurity line radiation can be a serious loss mechanism for a 
plasma. A diagnostic was needed for measuring the radiation loss on 
ZT-S, a toroidal reverse field pinch, so that the loss could be 
compared with total energy loss from the plasma. In the techniques 
described here the total number of photons emitted from the plasma 
and the average photon energy are found. The number of incident 
photons is measured by a calibrated detector that observes a limited 
region of plasma. By measuring the emission from two different 
chords and using the optical properties of the system, one can obtain 
the total number of photons emitted from the plasma per unit time 
and per unit length. To obtain the average photon energy one must 
know the relative sensitivity of both the spectrograph and film vs 
wavelength. Then the time-integrated radiated power is compared 
with the total energy loss from the plasma. 


49058 (ORNL/CSD/TM—S56) NET: an _ inter-computer file 
transfer command. Burris, R.D. (Union Carbide Corp., Oak Ridge, 
Tenn. (USA). Computer Sciences Div.). May 1978. Contract W- 
7405-ENG-26. 40p. Dep. NTIS, PC A03/MF AOl1. 

The NET command was defined and supported in order to 
facilitate file transfer between computers. Among the goals of the 
implementation were greatest possible ease of use, maximum power 
(i.e., support of a diversity of equipment and operations), and protec- 
tion of the operating system. 


49059 (SAND—78-0209) Distortion of plasma diagnostics by an 
ambient gas. Pearlman, J.S.; Matzen, M.K. (Department of Energy, 
Washington, D.C. (USA). Div. of Laser Fusion; Sandia Labs., 
Albuquerque, N.Mex. (USA)). Mar 1978. Contract EY-76-C-04- 
0789. 21p. Dep. NTIS, PC A02/MF AO1. 

The effect of vacuum chamber background gas on the ion 
measurements of a laser-produced, expanding plasma is studied over 
a wide range of background gas pressures. Experimental measure- 
ments are compared with calculations from a coupled rate equation- 
hydrodynamics code. The code is then used for a parametric study 
of the effect of background gas pressure on plasma diagnostic 
measurements. Charge exchange is found to be an important process 
in our diagnostics above vacuum chamber pressures of 107° Torr. 


49060 (SAND—78-0336) Thomson parabola ion analyzer. Gu- 
sinow, M.A.; Dillon, M.M.; Lockwood, G.J.; Ruggles, L.E. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Mar 1978. Contract EY-76-C- 
04-0789. 13p. Dep. NTIS, PC A02/MF AO1. 

A Thomson parabola ion analyzer is calibrated for ion energy 
and ionic charge to mass ratio determination. Characteristics of this 
device which influence its operation are discussed. 


49061 Tokamak plasma diagnostics. Nucl. Fusion; 18: No. 5, 647- 
731(1978). 

Tokamak plasma diagnostics is reviewed. Subjects are classi- 
fied according to the physical quantities to be measured. Instrumen- 
tal techniques and theoretical considerations are developed at length 
only when the development in question is relatively new. Present 
trends are emphasized, as well as diagnostic limitations and needs for 
future large tokamaks. 


49062 Ion energy distribution at the wall of a non-thermal 
plasma. Lergon, H.G.; Mueller, K.G. (Essen Univ. (Gesamthochs- 
chule) (Germany, F.R.)). Z. Naturforsch., a; 32: No. 10, 1093- 
1099(Oct 1977). 

A combined mass spectrometer - probe diagnostic is applied 
to investigate the energy distribution of positive ions at the wall of a 
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positive column in Argon. With a small wall probe, perforated for 
ion extraction, the probe characteristic, the A* -current versus probe 
potential, and the A*-current versus retarding potential are meas- 
ured. Electron temperature from the probe characteristic and ion 
temperature from the last two characteristics agree within the ex- 
perimental error. The Bohm criterion can be modified by T+ = 
Tsub(c) at the wall. With a small wall probe the sheath only partly 
can be reduced; for positive probe potentials a potential wall in front 
of the probe is built up, which acts as an energy analyzer. Ion- 
neutral and ion-ion collisions cannot account for the Maxwellian 
distribution of the ions found experimentally. 


49063 Local changes of electron energy s in a plasma. 
Altuntsev, A.T.; KRASOV, V.I. (AN SSSR, IRKUTSK. SIBIRS- 
KIJ INST. ZEMNOGO MAGNETIZMA IONOSFERY I RAS- 
PROSTRANENIYA RADIOVOLN). Zh. Tekh. Fiz.; 47: No. 1, 44- 
49(Jan 1977). (In Russian). 

A method is described suitable for the measurement of the 
local electron energy spectrum according to bremsstrahlung from a 
target placed in a plasma volume. The spatial resolution is dependent 
on target dimensions. Measurement results are presented for the 
electron energy spectrum in a non-collisional plasma neutral layer 
produced in a THETA-pinch-type device with cusped magnetic 
fields. Effective plasma heating is localized in the region of the zero 
magnetic field line. The radiation spectrum analysis was performed 
by the absorbent method, use being made of films having various 
thicknesses and made of various substances. Used as radiation detec- 
tor were plastic scintillators. The electron energy spectrum differs 
from the maxwellian one by a higher content of electrons with 
energies over 10Tsub(e). The results obtained confirm the conclu- 
sion as to the development of small-scale turbulence in the layer. 


49064 To the problem of statistically-inh plasma 
diagnostics with the help of refraction. nyo Vv. G.; DUSHIN, 
L.A.; SERIKOV, A.V. Zh. Tekh. Fiz.; 47: No. 1, 56-63(Jan 1977). 
(In Russian). 

Consideration is given to the effect of plane-laminated statisti- 
cal inhomogeneities of a medium on refraction of an electromagnetic 
wave therein. It is shown that pulsations of the ray emergence point 
are governed by the pulsations of the turning point in the medium 
when the gradients of the accidental component of the refraction 
index exceed the mean gradient being conditioned by regular refrac- 
tion. The possibility is discussed of using the results obtained for 
diagnostics of a statistically inhomogeneous nongyrotropic plasma. 





49065 Laser-plasma microwave measurements. Chernyshev, L.E. 
(AN SSSR, MOSCOW. FIZICHESKIJ INST.). Zh. Tekh. Fiz.; 47: 
No. 1, 76-82(Jan 1977). (In Russian). 

The local measurements of electron density distribution in a 
volume of a spreading laser-produced plasma have provided a means 
to represent spatial profiles of electron density at different times. The 
spatial profiles are shown to be markedly dependent on the shape of 
the laser pulse in time. Interferometry of the laser-produced plasma 
was performed by the Mach-Zehnder method. The plasma was 
produced by focusing radiation of a multi-mode neodymium laser 
onto an aluminum target. HF radiation of a klystron oscillator with a 
wavelength of 11 mm was branched into two channels: reference 
and measuring. The phase oscillation difference in the channels was 
conditioned by the plasma during its flight in a 4-cm gap between 
two funnel-type antennae. The passed-through and plasma-reflected 
signals were measured. 


49066 Measurement of electron distribution function by means of 
direct differentiation of probe characteristic. Glosik, J.; JASEM, P. 
(KARLOVA UNIVERSITA, PRAGUE (CZECHOSLOVAKIA). 
FAKULTA MATEMATICKO-FYZIKALNI). Czech. J. Phys.; 27 
No. 8, 899-903(1977). 

Measurements of the second derivative of the probe charac- 
teristic using derivation amplifiers are reported. Experimental tech- 
nique of measuring the probe characteristic in time intervals of 
several ys duration as well as a method used for testing the accuracy 
in the determination of the second derivative are described. 


49067 Time-of-flight calculations in mirror-type ion-electron con- 
verters. Hofer, W.O. (Max-Planck-Institut fuer Plasmaphysik, 
Munich); Littmark, U. pp 2565-2568 of Proceedings of the seventh 
international vacuum congress and the third international conference 
on solid surfaces. Vienna; International Union for Vacuum Science, 
Technique and Applications (1977). 

Mirror-type ion-electron converters offer several advantages 
over conventional converters, but the retardation principle applied 
entails a more complicated time response, which might be of impor- 
tance in fast scanning systems or in time-of-flight mass spectrometry. 
Analytical as well as numerical calculations show, however, that 
within the working regime of fast multipliers the converter meee 
no limitations (T/sub ion/ = 20 ns), and that the variations in ight 


time of the ions can be kept as low as 5%. The electron flight time is 
of the order of 0.5 ns and can thus be neglected. 
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49068 Diagnostic schemes for axially symmetric plasma under 
random transversal oscillations. Preobrazhenskii, H.G. (AN SSSR, 
Novosibirsk. Inst. Teoreticheskoj i Prikladnoj Mekhaniki). Nukleon- 
ika; 20: No. 5, 429-438(1975). (In Russian). 

A combined inverse problem is considered which consists of 
two ill-posed parts. One is a restoration of “fixed” lateral line 
intensity or transmission in presence of random macroscopic plasma 
column oscillations. Another part is a restoration of radial profile of 
either integral intensity or absorption and emission coefficients (Abel 
transformation). Optically thin and optically thick cases are dis- 
cussed. A comparison of some indirect and direct approaches to the 
problem is performed and final computational errors are evaluated. 
The best results could be obtained by the scheme of statistical 
regularization. 


PLASMA KINETICS - GENERAL 


49069 Development of nuclear fusion, its demands on the econo- 
my: a rough draft concerning the changeover, as fast as possible, of the 
US industry to fusion energy. Lerner, E. (Fusion Energy Foundation, 
New York (USA)). pp 5-9 of Solution of the energy crisis. Wiesba- 
den, Germany, F.R.; Campaigner-Verl. (1977). (In German) 

From Conference on energy and technological development) 
solution to the energy crisis; Essen, F.R. Germany (6 Jun 1977). 

This paper is the Fusion Energy Foundation (FEF) antithesis 
to Carter's energy programme which aims at a zero growth rate for 
energy in the USA. According to this antithesis, fusion energy alone 
meets the two fundamental requirements, i.e. sufficient energy flux 
density and availability of energy, which are to be demanded from 
an energy source for the future. The paper states that the change- 
over to fusion energy cannot be attained by a decrease in consump- 
tion but only by a strong increase in energy consumption; an annual 
growth rate of 20% (on a world average) for 15 to 20 years is 
deemed necessary to reach a fusion economy. Two criteria for such 
a growth rate, according to the paper, are an increase in the capital 
formation rate of about 17% per year by a doubled production of 
capital goods and a full utilisation of the potential labour force. 
Finally, the 75 discrepancies of opinion between the White 
House and the US public are mentioned. The FEF thinks that 
humanity has reached a historical turning point and that only fast 
and consequent realisation of fusion technology may open an era of 
nearly unlimited technological innovation and help to show mankind 
the way into the 21st century. 


49070 Ion beam-plasma wave modes and ion beam deceleration by 
ion-acoustic turbulence. D’Angelo, N.; HERINK, K.; REIN- 
LEITNER, L. IOWA UNIV., IOWA CITY (USA). DEPT. OF 
PHYSICS AND ASTRONOMY). Phys. Lett., A; 65: No. 3, 231- 
232(6 Mar 1978). 

The properties of ion beam-plasma wave modes have been 
utilized to diagnose the ion beam deceleration by ion-acoustic turbu- 
lence in a multidipole plasma device. 


49071 Millimetre wave refraction losses in tokamak discharges. 
Lisitano, G.; Carretta, U.; Coghe, A.; Jacchia, A.; Beretti, G.; Negri, 
G.; Paroli, F.; Passera, R.; Scalambrino, M.; Siclari, N.; Zambotti, 
M. (Max-Planck-Inst fuer Plasmaphys Garching bei Munich, Ger). 
Alta Freq.; 46: No. 11, 548-553(Nov 1977). 

The angular deflections of millimetre wave rays propagating 
through a tokamak discharge are calculated from the measured 
plasma density profiles. The refraction losses deduced from the 
angular deflections of the rays are then compared with the detected 
amplitude variations of a multichannel interferometric system 
($lambda$=2 mm). 


PLASMA KINETICS - EXPERIMENTAL 


49072 (CONF-771129—, pp 53-56) Gas injection in PLT: experi- 
mental overview. Schmidt, G.L.; Bretz, N.I.; Hawryluk, R.J.; Hosea, 
J.C.; Johnson, D.W. (Princeton Univ., NJ). Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

Cold gas injection serves both the obvious role of a particle 
source at the surface of the plasma and a more subtle role as one 
element in the process by which the relative impurity concentration 
and the MHD activity of a discharge are determined. In this paper 
we consider evidence offered by PLT experiments in support of 
these two widely recognized roles. 


49073 Retrograde ionizing waves in the coaxial accelerator. 
Tsagas, N.F. (MANCHESTER UNIV. INST. OF SCIENCE AND 
TECHNOLOGY (UK)); MAIR, G.L.R. (OXFORD UNIV. (UK). 
DEPT. OF ENGINEERING SCIENCE); PRINN, A.E. (LIVER- 
POOL UNIV. (UK)). Phys. Lett., A; 65: No. 3, 226-228(6 Mar 1978). 

During investigations carried out with hydrogen as the work- 
ing gas on the coaxial accelerator, a retrograde shock wave front 
was observed in streak photographs, taken for velocity and trapping 
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fraction measurements of the snowplough. The velocity of this wave 
front was found to be 8 x 10* m/s which falls in the category of 
strong ionizing shocks. In such cases the life of the pinch was found 
to be longer and this is because such waves ionize more gas and 
increase the duration of the low-8 plasma in the interelectrode space. 


49074 Resonances in 1s-2s and 1s-2p collision strengths for elec- 
tron impact excitation of hydrogenic ions. Hayes, M.A.; SEATON, 
M.J. (UNIVERSITY COLL., LONDON (UK). DEPT. OF PHYS- 
ICS). J. Phys., B (London); 11: No. 3, L79-L82(14 Feb 1978). 

Accurate rate coefficients for the electron impact excitation 
of positive ions are required for the interpretation of the spectra of 
hot plasmas. In making calculations, account should be taken of 
resonances in collision strengths at energies which contribute to the 
rate coefficients. For 1s-2s and 1s-2p excitation of hydrogenic ions it 
is shown that (313l’) resonances occur at energies close to the 
excitation thresholds. The effect of resonances of the type (3ln'l’) 
with n’ >- 3 is to increase rate coefficients by about 20% for 1s-2s 
and 10% for 1s-2p. 


49075 Measurement of the ion-mass effect on the central struc- 
ture of H/sub(8/ in a plasma produced by a combustion-driven shock 
tube. Chotin, J.L.; Lemaire, J.L.; Marque, J.P.; Rostas, F. (Observa- 
toire de Paris, Section de Meudon, 92 (France)). J. Phys., B 
(London); 11: No. 2, 371-383(28 Jan 1978). 

The central structure of the Stark-broadened Balmer line 
Hsub(8) has been analysed in the plasma produced behind the 
reflected shock in a combustion-driven shock tube of internal diame- 
ter 10 cm. The incident shock is propagated at a Mach number 
typically of M = 8 in a mixture of 0.5% He (D2), 80% Ne, 20% 
He(Ar) at an initial pressure of 10 Torr creating in the reflected- 
shock region temperatures close to 10*K and electron number 
densities 10° < Nsub(e) < 10’. Measuring times are 150 us. 
Electron densities are determined from the profile half-width. 
Choice of the gas mixture composition allows the dominant ion in 
the plasma to be varied and thus to obtain reduced masses (1) for the 
H atom-perturbing ion system varying between 0.5 and 2. Values of 
the central dip and its variation with and Nsub(e) agree with 
measurements by previous workers in a wall-stabilised arc. Variation 
of the peak separation with electron number density verifies the 
accepted theoretical predictions. The variation of peak asymmetry 
with electron number density is also studied. The variation of centre 
dip with reduced mass which has now been measured in two widely 
differing plasma sources strongly suggests that the discrepancy be- 
tween theory and experiment for the central structure of Hsub({) is 
due to ion dynamical effects. 


49076 Evidence of non-thermal processes in a 1-MJ plasma focus 
device by analysing the neutron spectra. Milanese, M.M.; Pouzo, J.O. 
(Buenos Aires Univ. Nacional (Argentina). Facultad de Ciencias 
Exactas y Naturales). Nucl. Fusion; 18: No. 4, 533-536(1978). 

The spectrum of neutrons from the 1-MJ Plasma Focus of 
Frascati, in the 90° direction, has been analysed. The spectra have 
been determined by the time-of-flight method, with a resolution of 
about 0.12MeV (approximately 5%). The presence of secondary 
peaks, at both sides of a 2.45-MeV peak, constitutes new evidence 
that a relevant fraction (approximately 0.5) of the neutron yield is 
due to non-thermal processes. The interpretation of the secondary 
peaks by means of beam-target models requires complex beam con- 
figurations, such as one or more circular loops or a pattern of 
divergent beams. 


49077 Role of arcing in producing metal impurities in tokamaks. 
McCracken, G.M.; GOODALL, D.HJ. (EURATOM/UKAEA 
FUSION ASSOCIATION, ABINGDON (UK). CULHAM LAB.). 
Nucl. Fusion; 18: No. 4, 537-543(1978). 

Measurements have been made of the number of metal atoms 
deposited on collectors during tokamak discharges in DITE. The 
amount of metal is shown to be larger than that expected due to 
sputtering by hydrogen ions and charge-exchange neutrals. It is 
proposed that arcing is responsible for this metal deposition and 
direct observation of arc tracks on limiters and probes is described. 


49078 Influence of vaporization upon the roots of a high current 
arc. Pt. 2. Spectroscopic determination of the composition and tem- 
perature of a plasma in the neighbourhood of a graphite cathode. 


Mentel, J. (Siemens A.G., Erlangen (Germany, F.R.). 
Forschungslaboratorium). Appl. Phys.; 14: No. 4, 361-366(Dec 1977). 

The root of an argon arc was stabilized by strong cooling of 
the graphite cathode; both the composition and the temperature of 
the plasma at the arc root were determined spectroscopically. The 
measurements of the absolute intensities of two CI and two CII lines 
revealed that the plasma is composed almost entirely of atomic 
carbon. Immediately in front of the cathode a temperature of 12 000 
K was measured and the degree to which the gas was ionized was 
found to be 30%. The velocity of the plasma was 300 m/s. 
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49079 Interaction of a relativistic electron beam with a dense 

plasma. Kiselev, V.A.; BEREZIN, A.K.; FAINBERG, YA.B. (AN 
UKRAINSKO3 SSR, KHARKOV. FIZIKO-TEKHNICHESKIJ 
INST.). Zh. Eksp. Teor. Fiz.; 71: No. 1, 193-202(Jul 1976). (In 
Russian). 

Results are presented of an experimental investigation of the 
efficiency of interaction between a monoenergetic relativistic elec- 
tron beam and a dense plasma (nsub(p) approximately 101°-10'7 
cm~*). It is shown that the efficiency of interaction between a 
monoenergetic, low-divergence beam and a plasma does not de- 
crease with growth of plasma density. Localized electromagnetic 
radiation from the interaction region with a wave-length lambda 
approximately 1 mm and soft localized X-ray radiation are observed. 
A spatial correlation is found between the region of production of 
the X-ray and ubhf radiations and of the decrease of the plasma 
density. 


49080 Measurement of plasma-focus x-radiation spectra with res- 
olution in time. Pavlovskii, A.1.; Suvorov, V.N.; Kondratenkov, 
Yu.B.; Potikha, V.I.; Protopopov, V.N.; Sinyapkin, Yu.T.; Kuryakin, 
V.F. Prib. Tekh. Eksp.; No. 3, 222-225(May 1976). (In Russian). 

The results of the experimental investigation of plasma focus 
of X-radiation spectra are presented for the range of 10-100 KeV. 
The radiation pulses have been detected by six semiconductor detec- 
tors with sensitive Si plates of 450 wm thickness. With the help of Cu 
and Al filters of a variable thickness filtration curves have been 
obtained for the radiation under investigation. Regularization 
method is applied for restoring the spectrum. The maximum in the 
distribution is shown to exist at the energy of approximately 23 KeV. 
The spectral composition of radiation changes from one pulse to 
another and during one pulse. 


49081 Calculation of rear knock-off of copper anodes under the 
influences of electron beams in the x-ray regime of non-cylindrical Z- 
pinch. Gureev, K.G.; Imshennik, V.S.; Kazhdan, Ya.M.; Kuran- 
cheva, N.I.; Pliner, L.A.; Filippova, T.1.; Filippov, N.V. Zh. Prikl. 
Mekh. Tekh. Fiz.; No. 6, 105-110(1976). (In Russian). 

Results are given of numerical estimates of one-dimensional 
gasdynamic problem concerning knock-off parameters of pressure 
on surface of copper anodes. (MOW) 


Electron thermal conduction in Tokamaks. Kadomtsev, 

(GOSUDARSTVENNYJ KOMITET PO 
ISPOL'ZOVANIYU ATOMNOJ EHNERGII SSSR, MOSCOW. 
INST. ATOMNOJ EHNERGII). Fiz. Plazmy; 1: No. 6, 938- 
943(1975). (In Russian). 

Qualitative examination is performed with respect to a possi- 
ble reason for the enhanced electron heat conductivity based on the 
assumption of the presence of minor disturbances in the axial symme- 
try of a plasma column. Experimental data demonstrate that this 
mechanism results in the so called pseudoclassical heat conductivity 
at an electron high temperature and in the Bohm type heat transfer 
at a reduced temperature. It is suggested that the present-day toka- 
maks operate, to a certain extent, in the same Bohm region that 
turned out to be unfavourable for stellarators. However even in this 
region tokamaks show better confinement behaviour, which can be 
attributed to the lower values of R/a (R is the torus radius, a is the 
plasma column radius). Both the pseudoclassical dependence and the 
Bohm dependence are explained by the presence of temperature 
disturbances, the appearance of these disturbances being due to the 
upsetting of an azimuthal symmetry. 


49083 SHF radiation of plasma and acceleration regime of a 
discharge in the Tokamak FT-1. Larionov, M.M.; LEVIN, L.S.; 
ROZHDESTVENSKII, V.V.; TOKUNOV, A.I. (AN SSSR, LEN- 
INGRAD. FIZIKO-TEKHNICHESKIJ INST.). Fiz. Plazmy; 1: 
No. 6, 923-930(1975). (In Russian). 

It is studied the frequency spectrum of SHF radiation, hard 
X-radiation, diamagnetism, conductivity and density of plasma in 
high-temperature and accelerating regimes of the FT-1 tokamak. It is 
shown that the intensities of hard X-radiation and SHF radiation in 
an accelerating discharge are far more than in a high-temperature 
discharge. In the first case radiation temperature of the SHF range 
reaches 7 keV while in the second one it will be 7 eV. The difference 
in the radiations points to the diverse role of electron running-away. 
The total and transverse energies of run-away electrons are evaluat- 
ed according to the X-ray energy and SHF radiation. The transverse 
energy of the run-away electrons is found to be 80 keV. This value 
permits interpretation of the observed plasma diamagnetism. 


PLASMA KINETICS - THEORETICAL 


49084 (ORNL/TM—6049) Accessibility of high 8 tokamak 
states. Hogan, J.T. (Oak Ridge National Lab., Tenn. (USA)). May 
1978. Contract W-7405-ENG-26. 7lp. Dep. NTIS, PC A04/MF 
AOl. 

Encouraging results with neutral beam heating and adiabatic 
compression of tokamak plasmas have prompted new experiments 
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which will study the approach to high 8 states. As projected 
tokamak 8 values become nonnegligible (average B of 4% is the 
goal), the models previously used for transport calculations will 
become inadequate. These models will be required to account for the 
evolution of the magnetic geometry, along with the change in 
plasma parameters. We present an axisymmetric transport model 
which should be useful for studying the approach to higher 8 values 
in tokamak experiments. Results from transport calculations with 
this model allow us to draw a parallel between observed behavior in 
seemingly unrelated experiments: electron heating by neutral injec- 
tion in the ORMAK device and adiabatic compression in the ATC 
experiment. Finally, we find that the nature of cross-field transport 
may be expected to change as significant B values are reached. 
Enhanced transport from ballooning instabilities is likely to play a 
role as important as that now played by sawtooth (m = 1) and 
saturated (m = 2) instabilities. New techniques for describing this 
transport are required. 


49085 (ORNL/TM—6289) High pressure tokamaks. Bateman, 
G. (Oak Ridge National Lab., Tenn. (USA)). May 1978. Contract 
W-7405-ENG-26. 43p. Dep. NTIS, PC A03/MF AO1. 

The successful development of the neutral beam injection 
method of heating tokamaks has opened up a new range of theoreti- 
cally predicted phenomena to be explored. This article, intended for 
the nonspecialist, reviews the existing experimental observations and 
theoretical understanding of tokamak equilibrium and large scale 
stability. Then a survey is presented of the new phenomena, such as 
flux conserving sequences of equilibria and pressure-driven bajloon- 
ing modes, that are expected to accompany the significantly en- 
hanced plasma pressure to be produced in tokamaks now under 
construction. 


49086 (ORNL/TM—6313) Kinetic transport model for the 
ELMO Bumpy Torus. Jaeger, E.F.; Hedrick, C.L.; Tolliver, J.S. 
(Oak Ridge National Lab., Tenn. (USA)). May 1978. Contract W- 
7405-ENG-26. 31p. Dep. NTIS, PC A03/MF AO1. 

A bounce-averaged drift kinetic equation is solved for the 
toroidal plasma in the ELMO Bumpy Torus (EBT). The distribution 
function is assumed isotropic in pitch angle and calculated as a 
function of radius and speed using finite differences on a two- 
dimensional grid. A Fokker-Planck representation of the collision 
operator includes Coulomb, microwave, ionizing, and charge-ex- 
change collisions. Ion and electron fluxes, computed as integrals of 
the distribution function, are of comparable magnitude for ambipolar 
potentials which are approximately self-consistent. Initial results 
assume an unperturbed distribution function which is Maxwellian; 
however, this is not a necessary assumption in the model. Careful 
accounting of loss regions where electric and magnetic poloidal 
drifts cancel (super banana particle orbits) leads to ion loss rates 
which are in some cases two orders of magnitude greater than 
electron rates. In these cases, radially inward pointing self-consistent 
electric fields occur with potentials on the order of a few times the 
ion temperature. These negative field results are in approximate 
agreement with experiment and appear to be stable to the electric 
field runaway encountered in positive field cases. 


49087 (ORNL/TM—6381) Improved method for contouring on 
isoparametric surfaces. Gray, W.H.; Akin, J.E. (Oak Ridge National 
Lab., Tenn. (USA)). Jun 1978. Contract W-7405-ENG-26. 22p. Dep. 
NTIS, PC A02/MF AO1. 

A general nonlinear interpolation procedure for contouring 
on any isoparametric surface was presented in a previous article. 
This method used standard isoparametric interpolation functions and 
a predictor method for tracing element contour lines. The method 
presented here extends the previous work by using a predictor- 
corrector method to trace element contour lines, thereby making the 
contouring algorithm more accurate. 


49088 (PPPL—1389) Plasma transport in stochastic magnetic 
fields. I. General considerations and test particle transport. Krommes, 
J.A.; Kleva, R.G.; Oberman, C. (Princeton Univ., N.J. (USA). 
Plasma Physics Lab.). May 1978. Contract EY- 76-C-02-3073. 99p. 
Dep. NTIS, PC A05/MF AO1. 

A systematic theory is developed for the computation of 
electron transport in stochastic magnetic fields. Small scale magnetic 
perturbations arising, for example, from finite-8 micro-instabilities 
are assumed to destroy the flux surfaces of a standard tokamak 
equilibrium. Because the magnetic lines then wander in a volume, 
electron radial flux is enhanced due to the rapid particle transport 
along as well as across the lines. By treating the magnetic lines as 
random variables, it is possible to develop a kinetic equation for the 
electron distribution function. This is solved approximately to yield 
the diffusion coefficient. 


49089 Self-consistent two-dimensional transport equations for ar- 
bitrary cross-section tokamaks. England, R. (IIMAS-UNAM, 
Mexico); Hennart, J.P.; Martin, J.G.; Walter, S.M. Trans. Am. Nucl. 
Soc.; 28: 41-42(Jun 1978). 
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From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978), 


* See CONF-780622—. 


49090 Ground-state populations of atomic hydrogen and hydro- 
gen-like ions in nonthermal plasmas, and collisional-radiative recom- 
bination and ionization coefficients. Drawin, H.W.; EMARD, F. 
(CEA CENTRE D’ETUDES NUCLEAIRES DE FONTENAY- 
AUX-ROSES, 92 (FRANCE). DEPT. DE PHYSIQUE DU 
PLASMA ET DE LA FUSION CONTROLEEB). Physica, B, C; 94: 
No. 1, 134-140(Apr 1978). 

The populations of atomic hydrogen and hydrogen-like ions 
have been calculated using a collisional-radiative model. The global 
collisional-radiative excitation coefficients rsub(j)sup((0)) and 
rsub(j)sup((1)) valid for homogeneous-stationary and/or quasi-homo- 
geneous quasi-stationary plasmas were published recently. The pres- 
ent paper contains in tabulated form the ground state populations 
and Saha decrements for the homogeneous stationary state, and the 
collisional-radiative recombination and ionization coefficients. 


49091 Possible dependence of recombination on magnetic field. 
Fowler, R.G. (OKLAHOMA UNIV., NORMAN (USA)). Phys. 
Lett., A; 65: No. 3, 239-240(6 Mar 1978). 

It is suggested that recent beam experiments which were 
designed to disprove Bohn diffusion may instead have revealed the 
existence of unsuspected magnetic effects upon recombination. 


49092 Spectroscopy of plasmas carrying sound waves. II. Spectral 
line profiles. Byerley, A. (CHELSEA COLL. OF SCIENCE AND 
TECHNOLOGY, LONDON (UK)); MCWHIRTER, R.W.P.; 
WILSON, R. J. Phys., B (London); 11: No. 4, 613-621(28 Feb 1978). 

This paper extends the theory, developed in an earlier paper 
(McWhirter and Wilson. J. Phys. B.; 7:1588 (1974)) on the intensities 
of spectral lines emitted by a plasma in which a sound wave is 
propagating, to a consideration of their profiles. The expression that 
is presented for the profiles is based on the assumption that the 
spectral lines are broadened and shifted by the combined Doppler 
effects of motion associated with the sound wave and with thermal 
motion. The treatment covers isothermal and adiabatic sound waves 
in two plasma conditions, namely, (i) uniform low-density plasma; 
(ii) low-density plasma of uniform pressure and having a temperature 
gradient. The results show that the profiles have a characteristic 
asymmetric shape and that for a sound wave propagating towards 
the observer the centre of gravity of the profile is blue shifted 
although there is no net flow of plasma. 


Electron impact ionisation results by the Z = infinity 
method. Sampson, D.H.; GOLDEN, L.B. (PENNSYLVANIA 
STATE UNIV., UNIVERSITY PARK (USA)). J. Phys, B 
(London); 11: No. 3, 541-549(14 Feb 1978). 

The procedure given previously by Golden and Sampson (J. 
Phys. B.; 10:2229 (1977)) for obtaining ionisation results for highly 
charged ions with finite Z from the scaled results for hydrogenic 
ions with Z = infinity is modified slightly and a prescription is given 
for including the effects of lowered ionisation potentials occurring in 
dense plasmas. The results by this approach are then compared with 
various experimental, theoretical and semi-empirical results for ioni- 
sation of He-like, Li-like and Be-like ions with Z/N in the range 2 < 
- Z/N < approximately 3, where N is the number of bound 
electrons per ion. It appears that, for Z/N in this range, the method 
gives results at least as accurate as those obtained by the exchange 
classical impact-parameter method and more accurate than the other 
available theoretical and semi-empirical results. The accuracy of the 
approach should improve as Z/N is increased. 


49094 Relativistic Boltzmann theory for a plasma. III. Viscous 
phenomena, van ERKELENS, H.; VAN LEEUWEN, W.A. (AM- 
STERDAM UNIV. (NETHERLANDS). INSTITUUT VOOR 
ee FYSICA). Physica, A; 90: No. 1, 97-108(Jan 

The linear laws pertaining to viscous phenomena are derived 
for a relativistic plasma in an electromagnetic field. The results 
found in this microscopic context fit precisely into the general 
— obtained on a macroscopic level by Hooyman, de Groot and 

azur. 


49095 Kinetic theory of runaway production in toroidal magnetic 
devices. Gurevich, A.V.; Dimant, Ya.S. (AN SSSR, Moscow. Fizi- 
cheskij Inst.). Nucl. Fusion; 18: No. 5, 629-646(1978). 

A kinetic equation is derived for fast electrons in toroidal, 
tokamak- or stellarator-type magnetic devices. It is of a different 
type for different groups of electrons, i.e. passing or trapped elec- 
trons, in a magnetic field. The solution of the kinetic equation is 
found, and analytic expressions for the electron distribution function 
are obtained for the case of an ideal (non-rippled) torus and an 
electric field weaker than the critical Dreicer field. The runaway 
flux of electrons is found. The case of a rippled torus is investigated 
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by taking account of the vertical drift resulting in electrons blocked 
in the ripples being lost to the chamber walls. Considerable plasma 
loss is shown to be possible only for electrons of an energy exceed- 
ing some quantity Esub(d), which depends on the magnetic field, the 
depth of the ripple, the plasma density, and the parameters of the 
device. 


49096 Cross-field thermal conduction and transport. Report on 
the IAEA advisory group meeting, Kiev, Ukrainian SSR, USSR, 21-25 
November 1977. Kadomtsev, B.B. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
Ehnergii). Nucl. Fusion; 18: No. 4, 553-555(1978). 

The topics included transport of energy and particles (includ- 
ing impurities) in tokamaks, stellarators and other magnetic confine- 
ment devices; effect of impurities, instabilities, auxiliary heating, and 
boundary conditions on transport processes; and mathematical model 
on transport processes. 


49097 FIFPC: a fast ion Fokker-Planck code. Fowler, R.H.; 
SMITH, J.; ROME, J.A. (OAK RIDGE NATIONAL LAB., 
TENN. (USA)). Comput. Phys. Commun.; 13: No. 5, 323-340(1978). 

The distribution function of fast ions resulting from neutral 
beam injection into a Tokamak plasma is calculated. The Fast Ion 
Fokker-Planck Code (FIFPC) also computes the momentum and 
power delivered to the electrons and ions in the background plasma, 
the power lost through charge exchange, the particle input to the 
plasma, and other quantities of interest. FIFPC solves the Fokker- 
Planck equation that describes the slowing down process of fast ions 
in a Tokamak plasma. This two-dimensional velocity space equation 
is transformed into sets of implicit finite difference equations to 
obtain the time-dependent solution or to obtain the steady-state 
solution directly. Two methods of solution are employed for the 
time dependent problem. One method uses the Crank-Nicolson 
scheme. The resulting set of finite difference equations is solved by 
using the strongly implicit procedure (SIP) developed by Stone. The 
other method is based upon the alternating direction implicit (ADI) 
scheme which results in equations with tridiagonal coefficient matri- 
ces that are solved using a standard technique. The steady-state finite 
difference equations are solved by the SIP technique. 


49098 Electrostatic binding energy of plasma and the relation to 
elementary constants. Hora, H.; RAY, P.S. (NEW SOUTH WALES 
UNIV., KENSINGTON (AUSTRALIA). DEPT. OF THEO- 
RETICAL PHYSICS). Atomkernenergie; 31: No. 1, 62(1978). (In 
German). 


49099 Coherent-electron radiation pressure on a beam surface. 
Krasovitskii, V.B. Zh. Tekh. Fiz.; 47: No. 1, 10-19(Jan 1977). (In 
Russian). 

A formula has been obtained for the breaking force in conse- 
quence of radiation acting on a surface of a linear beam of relativistic 
electrons spreading in a plasma under conditions of the beam insta- 
bility. Detailed consideration is given to a physical mechanism 
explaining the effect and possibilities of its utilization for beam radial 
focusing. 


49100 Collisionless emission of radiation by an inhomogeneous 
plasma. Meierovich, B.E. Zh. Eksp. Teor. Fiz; 71: No. 9, 1045- 
1058(Sep 1976). (In Russian). 

Collisionless emission of radiation by an inhomogeneous 
plasma due to the finite motion of charges in the field of external 
forces and collective interaction forces is studied. The intensity of 
the radiation is inversely proportional to the square of the transverse 
dimensions of the plasma. It apparently makes the main contribution 
to the radiation from a vacuum spark and other relativitstic beams 
compressed to a small size by collective interaction forces. The 
intensity of the collisionless radiation is calculated by taking into 
account Fermi statistics of the electrons. The spectral radiance in the 
low frequency range increases with frequency, reaches a maximum 
at the frequency of the finite motion of the emitters and then 
decreases. Measurement of collisionless radiation emission by a 
plasma compressed to a small size by the pinch effect is a natural 
way of diagnosing the plasma. 


PLASMA PRODUCTION 
REFER ALSO TO CITATION(S) 49059 


49101 On the generation of high flux densities within absorbing 
plasmas due to self-focussing of a laser beam. Del Pizzo, V.; Luther- 
Davies, B.; Siegrist, M.R. (Aust Natl Univ, Canberra). Appl. Phys.; 
14: No. 4, 381-387(Dec 1977). 

An investigation was made of the possibility of achieving high 
flux densities by self-focussing a laser beam within a plasma. Com- 
puter simulations were performed on self-focussing short ($less than 
equivalent to$1 ns) laser pulses in high density laser-produced plas- 
mas. Special consideration is given to the role of absorption as it 
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affects the laser-intensity obtained within a self-focussed filament. 
These results are relevant to laser fusion experiments. 20 refs. 


49102 Prospects afforded in the field of electrical engineering by 
the action of laser waves on matter. Robieux, J. (Cie Gen d’Electr, 
Lab de Marcoussis, Fr). Rev. Gen. Electr.; 86: No. 11, 820-828(Nov 
1977). (In French). 

The laser, a new light source discovered in 1960, permits high 
power concentrations to be attained, both in space and time, consid- 
erably larger than those obtained by the conventional optical 
sources. It results accordingly in a method of production of hot and 
dense plasma thanks to the interaction of the optical wave and a 
solid deuterium-tritium sphere. These phenomena open a new way to 
the control of thermonuclear fusion. Coherent waves are transmitted 
in a narrow band, often tunable. They permit selective excitation of 
atoms or molecules of a gas and give a new means of separating the 
isotopes which may possibly be of great economic interest. The 
Laboratories de Marcoussis, in close co-operation with the Atomic 
Energy Board-C.E.A. and under its sponsorship, were the origina- 
tors of the work carried out in this field from 1962. The results they 
recorded have marked some important steps in research develop- 
ment. The article describes the prospects opened up by the action of 
laser waves on matter. It discloses the research work done on the 
control of fusion and the improvement of isotope separation methods 
which will probably have a great impact on the evolution of electri- 
cal engineering. 


PLASMA INSTABILITIES 


49103 (CONF-780404—4) Dynamics and feedback control of 
ISX tokamak. Burenko, O.; Bailey, J.M. (Oak Ridge National Lab., 
Tenn. (USA); Tennessee Univ., Knoxville (USA). Dept. of Electri- 
cal Engineering). 1978. Contract W-7405-ENG-26. 10p. Dep. NTIS, 
MF AOl. 

From IEEE region 3 conference and exhibit; Atlanta, GA, 
USA (10 Apr 1978). 

Portions of document are illegible. 

Perturbation equations of a plasma equilibrium position in a 
tokamak machine have been developed. Neglecting second and 
higher order effects, an approximated plasma equilibrium position 
dynamics function of a tokamak machine is obtained and associated 
feedback control systems are synthesized. 


49104 (LA—7243) Feedback stabilization of an 1 = 0, 1, 2 high- 
beta stellarator. Bartsch, R.R.; Cantrell, E.L.; Gribble, R.F.; Kare, 
K.A.; Kutac, K.J.; Miller, G.; Quinn, W.E. (Los Alamos Scientific 
Lab., N.Mex. (USA)). May 1978. Contract W-7405-ENG-36. 29p. 
Dep. NTIS, PC A03/MF AOl1. 

Feedback stabilization of the Scyllac 120° toroidal sector is 
reported. The confinement time was increased by 10-20 ps using 
feedback to a maximum time of 35-45 ys, which is over 10 growth 
times of the long-wavelength m = 1 instability. These results were 
obtained after circuits providing flexible waveforms were used to 
drive auxiliary equilibrium windings. The resultant improved equi- 
librium agrees well with recent theory. It was observed that normal- 
ly stable short-wavelength m = 1 modes could be driven unstable by 
feedback. This instability, caused by local feedback control, in- 
creases the feedback system energy consumption. An instability 
involving direct coupling of the feedback 1 = 2 field to the plasma | 
= 1 motion was also observed. The plasma parameters were: tem- 
perature, T/sub e/ approximately equal to T, approximately equal to 
100 eV; density, n/sub e/ approximately equal to 2 x 10'® cm™§ 
radius, a approximately equal to 1 cm; and 8 approximately equal to 
0.7. Beta decreased significantly in 40 ys, which can be accounted 
for by classical resistivity and particle loss from the sector ends. 


49105 (NRL-MR—3752) Theory of particle and energy flux 
from the magnetic flutter of drift waves. Manheimer, W.M.; Cook, I. 
(Naval Research Lab., Washington, D.C. (USA)). Mar 1978. Con- 
tract EX-76-A-34-1006. 12p. Dep. NTIS, PC A02/MF AO1. 

A quasi-linear theory of particle and energy flux by magnetic 
flutter associated with drift waves is presented. It is shown that 
magnetic flutter can enhance the energy flux. However, particle 


diffusion is ambipolar and runaway electrons do not escape along the 
field lines. 


49106 (NRL-MR—3784) Microstability of a focussed ion beam 
propagating through a z-pinch plasma. Ottinger, P.F.; Mosher, D.; 
Goldstein, S.A. (Naval Research Lab., Washington, D. ic. (USA)). 
Jun 1978. 23p. Dep. NTIS, PC A02/MF AOI. 

A beam-plasma system consisting of a focussed light ion beam 
propagating through a z-pinch plasma is analyzed for microinstabili- 
ties. Two instabilities are discussed, one driven by the relative 
streaming between beam ions and electrons and the other driven by 
streaming between plasma ions and electrons. Conditions for stability 
of both modes are derived and are used to demonstrate that ion 
beams appropriate for use in a pellet fusion device can be propagated 
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to the pellet through a z-pinch plasma without disruptive microtur- 
bulence. 


49107 (ORNL/TM—6297) Space-dependent thermal stability of 
reacting tokamak plasmas. Houlberg, W.A.; Conn, R.W. (Oak Ridge 
National Lab., Tenn. (USA)). Jun 1978. Contract W-7405-ENG-26. 
44p. Dep. NTIS, PC A03/MF AO1. 

A technique is presented for the analysis of thermal stability 
in reacting tokamak plasmas using a one-dimensional, time-depend- 
ent fluid transport model. Application is made to the analysis of 
density related thermal instabilities in a neutral beam-driven, two- 
component plasma (TETR) and a conceptual reactor size ignited 
plasma (UWMAK-III). A density-driven thermal instability can exist 
when the particle confinement varies as tau/sub p/ varies as n. This 
condition is satisfied by the trapped ion mode diffusion model and an 
empirical model. A time delay in the heating due to finite alpha 
thermalization does not significantly alter the character of the insta- 
bility at normal plasma densities. A linear feedback response for the 
particle source is found to provide a stabilized equilibrium in all 
cases. Strong radial variation of the transport and physical properties 
of the plasma are not found to introduce radial-dependent feedback 
requirements. Feedback on the average density is sufficient for 
stabilization with moderate response times. 


49108 (ORNL/TM—6318) Preliminary investigation of trapped 
particle instabilities in EBT. Batchelor, D.B.; Hedrick, C.L. (Oak 
Ridge National Lab., Tenn. (USA)). May 1978. Contract W-7405- 
ENG-26. 48p. Dep. NTIS, PC A03/MF AO1. 

An investigation is presented of the role which trapped parti- 
cles might play in the drift wave stability of ELMO Bumpy Torus 
(EBT). The model adopted consists of a bounce-averaged drift 
kinetic equation with a Krook collision operator. Care has been 
taken to model, at least in an elementary way, the features which 
distinguish the physics of EBT from that of tokamaks, namely the 
large magnitude and velocity space dependence of the poloidal drift 
frequency ©, the relatively small collisionality v/M, the enhance- 
ment of v/sub eff/ for passing particles, and the closed nature of the 
field lines. Instabilities are found which have a somewhat dissipative 
character, however the precessional drift is found to be a significant 
stabilizing influence. In most cases, the modes are completely stabi- 
lized when w/sub *//1Q. approximately equal to 1 for normal gradi- 
ents. For reversed gradients (w/sub *//1Q < 0), stability is greatly 
enhanced. 


49109 (PPPL—1454) Numerical simulation of trapped electron 
instabilities in toroidal geometry. Cheng, C.Z.; Okuda, H. (Princeton 
Univ., N.J. (USA). Plasma Physics Lab.). Jun 1978. Contract EY-76- 
C-02-3073. 15p. Dep. NTIS, PC A02/MF AOI. 

Dissipative trapped particle instabilities are studied by means 
of three-dimensional particle simulations in toroidal geometry. In the 
linear stage growth rate of the unstable modes, radial and poloidal 
ballooning mode structures observed in the simulation agree reason- 
ably well with linear theory. In the nonlinear stage, the ballooning 
effect diminishes due to the generation of strong plasma turbulence 
resulting in the broad frequency spectrum and convective cells 
consistent with experimental observations. 


49110 Electron current driven ion acoustic standing wave insta- 
bility. Schrittwieser, R. (INNSBRUCK UNIV. (AUSTRIA). INST. 
FUER THEORETISCHE PHYSIK). Phys. Lett., A; 65: No. 3, 235- 
238(6 Mar 1978). 

By means of a positively biased grid an electron current 
driven instability is excited in a single ended Q-machine. The insta- 
bility shows the behaviour of a half standing ion acoustic wave with 
nodes at the hot plate and the grid. For high grid biases an increased 
plasma temperature is found. 


49111 Effects of a finite-bandwidth pump on the parametric 
instabilities near the lower-hybrid frequency. Matsumoto, K.; Taka- 
mura, S.; Okuda, T. (Nagoya Univ. (Japan). Faculty of Engineering). 
Phys. Lett., A; 64: No. 4, 395-397(9 Jan 1978). 

The effects of a finite-bandwidth pump on the parametric 
instabilities near the lower-hybrid frequency are investigated experi- 
mentally. The incoherency of the pump wave hardly changes in the 
threshold, while it enhances the ion heating. 


49112 Stimulated scattering processes in magnetized plasmas. 
Stenflo, L. (UMEAA UNIV. (SWEDEN). PLASMAFYSISKA 
INSTITUTIONEN). Phys. Scr.; 17: No. 1, 9-10(Jan 1978). 
Stimulated scattering off low frequency modes is considered 
for the case where the pump wave, which is assumed to be circularly 
polarized and to propagate parallel to an external magnetic field, is 
relativistically strong. The results are compared with those of non- 
relativistic theory in order to extend their range of validity. 


49113 Threshold of electromagnetic instability in a magnetic 
neutral sheet. Yamanaka, K. (NAGOYA UNIV. (JAPAN). INST. 
OF PLASMA PHYSICS). Phys. Scr.; 17: No. 1, 15-22(Jan 1978). 
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The structure of electromagnetic perturbations in a magnetic 
neutral sheet is analyzed within the framework of a Vlasov-Maxwel- 
lian picture. In reference to Harris’ equilibrium state, a boundary 
value problem is formulated and solved to give the possible existence 
of a low-frequency electromagnetic wave of compressional type, 
propagating along the electron-drift current in the sheet. The stabil- 
ity of this mode is critically dependent on the thickness parameter of 
the sheet. If the sheet is thin enough, the perturbation will grow 
even for Tsub(e)=Tsub(i). The critical thicknesses are calculated 
with regard to various temperature ratios and their values are found 
to be about 0.9r*sub(Li) or less, where r*sub(Li) means the ion 
Larmor radius just outside the sheet region. 


49114 Theory and numerical simulations on collisionless drift 
instabilities in three dimensions. Cheng, C.Z.; Okuda, H. (Princeton 
Univ., N.J. (USA). Plasma Physics Lab.). Nucl. Fusion; 18: No. 5, 
587-607(1978). 

The non-linear behaviour of the collisionless drift instabilities 
and the resultant anomalous plasma diffusion have been studied by 
means of computer simulations and analytical theory. The simulation 
model used is a full three-dimensional electrostatic model of cylindri- 
cal geometry in an external magnetic field. Full dynamics is em- 
ployed for ion motion while guiding-centre approximations are used 
for electron motion, which allows us to use rather realistic plasma 
parameters in the simulations. The simulation results indicate that a 
strong turbulence develops through non-linear interaction of the 
drift instabilities, which results in the formation of convective cells 
and anomalous particle diffusion. The broad frequency spectrum 
resembles that observed recently in toroidal confinement devices. 
Analytical theory is developed, based on the mode-coupling process, 
to explain the generation of convective cells and strong plasma 
turbulence, along with an estimate of the resultant particle diffusion. 


49115 Internal disruptions in tokamaks. Jahns, G.L.; Waddell, 
B.V.; Callen, J.D.; Hicks, H.R. (Oak Ridge National Lab., Tenn. 
(USA)); Soler, M. (Junta de Energia Nuclear, Madrid (Spain)). Nucl. 
Fusion; 18: No. 5, 609-628(1978). 

The authors study the hypothesis that sawtooth oscillations or 
internal disruptions are the result of a cyclic process in which the 
plasma core is resistively heated until the safety factor drops below 
unity, causing the m=1 tearing mode to become unstable, to grow 
with an accelerating growth rate, and ultimately to flatten the 
electron temperature and safety factor profiles. A model based on 
this hypothesis compares favourably with experimental data from 
the Oak Ridge Tokamak (ORMAK) in explaining (1) the rate at 
which a sawtooth rises, (2) the radial dependence of the precursor 
and main sawtooth oscillation amplitudes, (3) the accelerating 
growth of the m=1 precursor oscillations, and (4) the repetition time 
of the sawteeth. The heat lost from the central region during the 
internal disruption is found to transport diffusively through the 
exterior plasma with a conduction coefficient that agrees within a 
factor of two with the value inferred from the observed electron 
power balance. 


49116 Interpretation of tokamak sawtooth oscillations. Waddell, 
B.V.; Jahns, G.L.; Callen, J.D.; Hicks, H.R. (Oak Ridge National 
Lab., Tenn. (USA)). Nucl. Fusion; 18: No. 5, 735-739(1978). 

Sawtooth oscillations appear to be the result of a cyclic 
process in which the plasma core is resistively heated until the safety 
factor drops below unity, causing the m=1 tearing mode to become 
unstable and ultimately to flatten the electron temperature and safety 
factor profiles. A systematic model based on this hypothesis is shown 
to provide a consistent interpretation of ORMAK experimental data, 
including for the first time an explanation of the accelerating growth 
rate of the m=1 precursor oscillations and the repetition time of the 
sawteeth. 


49117 Hydromagnetic stability of a self-gravitating composite 
plasma in the presence of finite Larmor radius. Maheshwari, S.L.; 
Bhatia, P.K. (Jodpur Univ. (India). Dept. of Mathematics). Beitr. 
Plasmaphys.; 17: No. 1, 41-49(1977). 

The hydromagnetic stability of a self-gravitating composite 
plasma has been studied to include the effects of ion viscosity and 
the finiteness of the ion Larmor radius. The whole medium is 
embedded in a uniform horizontal magnetic field. The F.L.R. effects 
have been included through the stress tensor. An explicit solution for 
a semi-infinite plasma of finite depth and with an exponential density 
variation along the vertical is obtained by means of a variational 
principle characterizing the problem. Numerical calculations show 
that the influence of the effects of ion viscosity and F.L.R. is to 
reduce the growth rate of unstable perturbations. On the other hand 
the effects of neutral gas collisions have been found to be both 
stabilizing as well as destabilizing. 


49118 Effect of trapped particles in the regime of cyclotron 
resonance. Krlin, L. (CESKOSLOVENSKA AKADEMIE VED, 
PRAGUE. USTAV FYZIKY PLAZMATU). Czech. J. Phys.; 27: 
No. 6, 640-654(1977). 
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The motion of particles in a finite amplitude wave, propagat- 
ing obliquely to the homogeneous magnetostatic field is discussed. 
As follows from simple integral properties, in the neighbourhood of 
Doppler-shifted cyclotron resonance similar trapping effects appear 
as in a plasma without a magnetostatic field. The consequences of 
this trapping are discussed, mainly the possibility of a strong absorp- 
tion of the wave, and the origin of stochastic instabilities caused by 
the perturbation of an effective trapping potential and leading to the 
acceleration of particles. 


49119 Drift waves in inhomogeneous plasmas with shear and 
temperature gradients. True, M.A. Princeton, NJ; Princeton Univ. 
(1977). 120p. University Microfilms Order No. 78-002,77. 

Thesis (Ph. D.). 

Magnetic shear has been shown to have a significant stabiliz- 
ing effect on drift waves. In the limit where there is sufficient shear 
to cause marginal stability of the collisionless “universal” instability, 
we calculate the fluctuation level of the shear-stabilized modes using 
the Pearlstein-Berk nonlocal normal modes as expansion eigenmodes 
of a test particle in a slab geometry. We dress the test particles in 
their screening clouds; then, we superimpose the dressed particles (a 
la Rostoker) as if they were statistically uncorrelated in order to 
evaluate the density and electric field fluctuations around a series of 
independent rational surfaces in a shear-stabilized slab. By independ- 
ent we mean that, for simplicity, we assume that the waves emitted 
from one surface will not linearly interact or coalesce with waves 
from another surface, although the waves exist in a common region. 
We find that the flctuation induced heat transfer and diffusion are 
less than classical for w/sub ci/ < w/sub pi/. The scattering cross 
section (near instability onset) is greater than the classical Thomson 
cross section. 


49120 Tsiklotronnye volny v plasme. (Cyclotron waves in 
plasma). Lominadse, D.G. Tbilisi; Metsniereba (1975). 224p. (In 
Russian). 

The book deals with fundamental physical concepts of the 
theory of cyclotron waves and cyclotron instabilities conditioned by 
the presence in plasma of direct or alternating electric currents 
passing in it perpendicularily to a magnetic field. A great variety of 
problems is considered connected with the linear theory of cyclo- 
tron oscillations in equilibrium and electron plasma of metals and 
semiconductors. Parametric excitations of electron cyclotron oscilla- 
tions of plasma in an alternating electric field are studied. Particular 
attention is paid to the investigation of plasma turbulence arising as a 
result of development of cyclotron instabilities. Experimental data 
are discussed and compared with theoretical results. 


49121 Cyclotron instability of plasma with the collisional ion 
distribution in an open trap. Arsenin, V.V.(GOSUDARSTVENNYJ 
KOMITET PO ISPOL’ZOVANIYU ATOMNOJ EHNERGII 
SSSR, MOSCOW. INST. ATOMNOJ EHNERGI)). Fiz. Plazmy; 1: 
No. 6, 1000-1003(1975). (In Russian). 

Cyclotron instability of a plasma with collisional ion distribu- 
tion on the edge of an open trap is considered. It is shown that in the 
case of neutral particle beam injection into plasma the ion distribu- 
tion on the edge of the plasma may be anisotropic when the inner 
distribution is a collisional one. This anisotropic layer is the source of 
plasma instability even if the density in it is lower than the threshold 
of local perturbations. 


49122 Experimental determination of a stability factor in the 
"finger-ring’’ Tokamak. Bortnikov, A.V.; BREVNOV, N.N.; GER- 
ASIMOV, S.N.; ZHUKOVSKII, V.G.; PERGAMENT, V.L; 
KHIMCHENKO, L.N. (GOSUDARSTVENNYJ KOMITET PO 
ISPOL’ZOVANIYU ATOMNOJ EHNERGII SSSR, MOSCOW. 
INST. ATOMNOJ EHNERGII). Fiz. Plazmy; 1: No. 6, 931- 
937(1975). (In Russian). 

Experimental results are presented relating to the measure- 
ment of safety factor q in a ring-type tokamak. The minimal value of 
q=4 at the discharge current I=34 KA and the toroidal magnetic 
field Bsub(T)=0.8 T. The critical current shows increases linearly 
with Bsub(T). In a quasistationary stage of a discharge the plasma 
column has a constant cross section and grows in the centre-to- 
periphery direction. Experimental value of the safety factor and its 
dependence on discharge parameters are rightly described by theo- 
retical relations. On the basis of the relation conclusion is made as to 
the advantages of a tokamak with a plasma column cross section 
extended along the major axis of the system. 


49123 Flute oscillations of rarefied plasma with inhomogeneous 
ion drift. Putvinskii, S.V.; TIMOFEEV, AY. (GOSUDARSTVEN- 
NYJ KOMITET PO ISPOL'ZOVANIYU ATOMNOJ EHNER- 
GII SSSR, MOSCOW. INST. ATOMNOJ EHNERGII). Fiz. 
Plazmy; 1: No. 6, 990-999(1975). (In Russian). 

The paper is concerned with flute oscillations of a rarefied 
plasma with a nonuniform ion drift. It is shown that if the ion drift 
speed in a nonuniform field depends on the radius, the ion and 
larmour branches of flute oscillations may be damping. The damping 
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effect is conditioned by resonance interaction of oscillations with the 
ion drift. Numerical methods were used to determine the depen- 
dence of the damping decrement of the flute oscillations of ion and 
larmour branches on plasma density, degree of the magnetic field 
nonuniformity and ion dispersion over transverse energies. 


PLASMA WAVE PHENOMENA 


49124 (GA-A—14933) Universal accessibility curves for lower 
hybrid waves in a plasma of arbitrary ion composition. Hacker, M.P.; 
Harvey, R.W. (General Atomic Co., San Diego, Calif. (USA)). Apr 
1978. Contract EY-76-C-03-0167-038. 12p. Dep. NTIS, PC A02/MF 
AOl. 

It is shown that the linear propagation of lower hybrid waves 
in a cold magnetized plasma of arbitrary ion composition may be 
modeled by propagation in a plasma composed of a single ion species 
with unit charge and an effective mass which depends on the 
composition of the actual plasma. As a result we obtain universal 
curves displaying the effect of ion composition on accessibility for 
waves in the lower hybrid range of frequencies. 


49125 (SAN—1281-1) Microwave modeling of laser plasma inter- 
actions. Final report. (TRW Defense and Space Systems Group, 
Redondo Beach, Calif. (USA). Plasma Physics Dept.). 1 Feb 1978. 
Contract EY-76-C-03-1281. 28p. Dep. NTIS, PC A03/MF AOl. 

The microwave simulation of laser plasma interaction report- 
ed here is a partial result of the ongoing experimental program 
which was also described in the final report for LLL contract 
7950105 (May 1977). The main thrust in the current program has 
been scaling up of the microwave power to the strong density profile 
modification regime where 8 Identical with Eo?/8ankT/sub e/ > 1 
since actual laser plasma interactions occur in this regime, as well as 
most computer simulations and some theoretical models. Energetic 
electron production in the microwave plasma interaction was stud- 
ied by observing Argon line emission stimulated by electron—ion 
collisions. Optical detection provides a non-perturbing diagnostic, 
free from spurious probe effects as rf rectification. The spatial 
dependence of emission is characterized by a very broad peak 
centered in the density plateau region. Superimposed on this peak is 
a series of narrower peaks located in the underdense region. These 
peaks correspond qualitatively with the Airy function like spatial 
dependence of the incident electromagnetic wave. 


49126 Hyrodynamic theory of plasma oscillations in quasi-two- 
dimensional systems. Dasgupta, B.B. (WISCONSIN UNIV., MIL- 
WAUKEE (USA)). Phys. Lett., A; 65: No. 3, 229-230(6 Mar 1978). 

It is shown that a hydrodynamic theory can be applied to 
calculate the dispersion relation of plasma oscillations in a quasi-two- 
dimensional system. It also leads to the conclusion that additional 
‘multipole’ modes may exist in the system. 


49127 Influence of electrostatic electron waves on the incoherent 
scattering cross-section. Trulsen, J; BJOERNAA, N. (AURORAL 
OBSERVATORY, TROMSOE (NORWAY)). Phys. Scr.; 17: No. 1, 
11-14(Jan 1978). 

The electrostatic dispersion relation for a magnetized electron 
plasma has two solutions, one of which reduces to the plasma 
oscillations for parallel propagation and gives rise to the wellknown 
plasma lines in the power spectrum of incoherent scattering. The 
other solution gives rise to an extra set of lines in the spectrum. 
Under suitable conditions these new ‘resonance lines’ have an energy 
content comparable to the corresponding plasma lines and are easily 
observable. The enhancement of these lines due to secondary elec- 
trons is calculated. 


49128 Electron Landau damping of lower hybrid waves. Bram- 
billa, M. (Association Euratom-CEA, Centre d’Etudes Nucleaires de 
Grenoble, 38 (France). Service Ionique Generale). Nucl. Fusion; 18: 
No. 4, 493-500(1978). 

The role of electron Landau damping (ELD) in the lower 
hybrid resonance region is reviewed. First, it is shown that good 
matching of waves with parallel index nsub(parallel) large enough 
for efficient ELD from a finite-length antenna is possible only if the 
antenna is facing a tenuous plasma such that w*sub(pe) approximate- 
ly w*. This situation appears to prevail in recent experiments using 
phased waveguide arrays as launching structures. Moreover, it is 
shown that the relevant portion of the spectrum will be depleted by 
linear wave transformation before suffering appreciable ELD, unless 
the frequency is at least 1.5 times higher than the resonant frequency 
in the core of the plasma. Thus, in the case of a phased waveguide 
array designed for efficient ion heating in the resonance region, 
hardly more than a few per cent of the power will be absorbed by 
the electrons through ELD. On the other hand, provided that the 
antenna design is appropriate, ELD itself can be regarded as a simple 
and efficient method of heating large plasmas up to thermonuclear 
temperatures. 
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49129 Asymptotic solution of lower-hybrid wave propagation in 
two-dimensional inhomogeneous plasma. Colestock, P.L. (Rensselaer 
Polytechnic Inst., Troy, N.Y. (USA)). Nucl. Fusion; 18: No. 5, 740- 
743(1978). 

An asymptotic expansion for the electrostatic potential in 
cold plasma due to excitation near the lower-hybrid frequency is 
developed which is valid in the presence of two-dimensional field 
and density inhomogeneities. The lowest-order terms of the expan- 
sion yield the resonance cone surfaces and WKB amplification 
factors associated with finite-sized sources. The technique is applied 
to investigate phased wave-guide array excitation. 


49130 Waveguide array excitation of lower hybrid fields in a 
tokamak plasma. Krapchev, V.; Bers, A. (Massachusetts Inst. of 
Tech., Cambridge (USA)). Nucl. Fusion; 18: No. 4, 519-527(1978). 

The launching of RF waves from a two- and four-waveguide 
array is studied. From Brambilla’s grill theory, analytic expressions 
for the reflection coefficients, the power spectrum and the fields in 
the slab model of a cold inhomogeneous plasma are derived. As a 
first approximation to the coupling problem, only the fundamental 
mode in the waveguides is considered, the fast wave in the plasma is 
neglected and the density profile near the plasma edge is assumed to 
be linear. It is shown that for a four-waveguide array with alternate 
O, 7 phases, optimum coupling is obtained when the inside wave- 
guides carry about four times the power of the outside ones. This 
reduces and equalizes the waveguide reflection coefficients and 
avoids excessive shifts of the penetrated power spectrum to low 
values of the wavenumber parallel to the magnetic field. 


49131 Resonance cones and mode conversion in a warm magne- 
tized bounded plasma. Grabbe, C.L. Pasadena, CA; California Inst. of 
Tech. (1978). 204p. University Microfilms Order No. 78-01,531. 

Thesis (Ph. D.). 

The warm plasma resonance cone structure of the quasistatic 
field produced by a gap source in a bounded magnetized slab plasma 
is determined theoretically. This is initially determined for a homo- 
geneous or mildly inhomogeneous plasma with source frequency 
lying between the lower hybrid frequency and the plasma frequency. 
It is then extended to the complicated case of an inhomogeneous 
plasma with two internal lower hybrid layers present, which is of 
interest to radio frequency heating of plasmas. 


49132 Real zeroes of the dielectric response function in 2-d 
classical plasmons. Calinon, R. (ECOLE POLYTECHNIQUE FE- 
DERALE, LAUSANNE (SWITZERLAND)); MERLINI, D. 
(CENTRE DE RECHERCHES EN PHYSIQUE DES PLAS- 
MAS, LAUSANNE (SWITZERLAND)). Helv. Phys. Acta; 50: No. 
5, 700-703(30 Nov 1977). 

From Swiss Physical Society spring meeting; Lausanne, Swit- 
zerland (14 - 15 Apr 1977). 

Applying the results of a careful truncation scheme of the 
BBGKY equilibrium kinetic equations, recently worked out for a 
classical 2-d one component plasma, the authors investigate the 
possible occurrence of non-uniform states in the system; a real zero 
of the computed dielectric response function may appear in the zero 
frequency and strong coupling limit. Alternatively, using a linearized 
form of the first BBGKY equation and explicit computations, an- 
other integral equation is obtained. Both approaches locate a real 
zero in the range 0.8 <k/ksub(D)<1.2 for a value of the plasma 
parameter ysub(s) above the instability point ysub(c)=4. 


49133 Second harmonic generation by a source in a magnetoac- 
tive plasma. Erokhin, N.S.; MUKHIN, V.V. (AN UKRAINSKOJ 
SSR, KHARKOV. FIZIKO-TEKHNICHESKIJ INST.). Pis'ma 
Zh. Tekh. Fiz.; 3: No. 9, 396-399(12 May 1977). (In Russian). 


49134 Absorption of electromagnetic radiation pulse in a plasma. 
Plis, A.L; SHCHEGLOV, V.A. (AN SSSR, MOSCOW. FIZI- 
CHESKIJ INST.; MOSKOVSKIJ EHNERGETICHESKIJ INST. 
(USSR)). Zh. Tekh. Fiz.; 47: No. 1, 71-75(Jan 1977). (In Russian). 

The problem of the monochromatic radiation transport in a 
plasma is discussed. A precision analytical solution describing the 
electromagnetic signal distribution in the conditions when the radi- 
ation is absorbed as a result of electron-ion and electron-neutral 
particles (atoms, molecules) collisions. Particular cases are analyzed. 


49135 Fluctuations of plasmons localized in a plasma by a pump- 
ing electromagnetic wave. Silin, V.P.; Starodub, A.N.; Filippov, M.V. 
(AN SSSR, Moscow. Fizicheskij Inst.). Zh. Eksp. Teor. Fiz.; 73: No. 
1, 188-199(1977). (In Russian). 

It is shown that in a spatially inhomogeneous plasma, spatially 
localized plasma waves may arise in the vicinity of the region in 
which a pumping wave decays into two plasmons; the intensity of 
the plasma waves is not an increasing function of time. A theory of 
stationary fluctuations of such spatially localized waves is formulat- 
ed. Critical growth of the fluctuations on approach to the instability 
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threshold is predicted. A collision integral is obtained in which the 
effect of localized plasma waves is taken into account. 


49136 Conversion of an electromagnetic wave into longitudinal 
wave in inhomogeneous plasma. Paul, S.N. (DEPARTMENT OF 
PHYSICS, R.R.R. MAHAVIDYALAYA, P.O. KHANAKUL, 
DIST. HOOGHLY, WEST BENGAL (INDIA)). Czech. J. Phys.; 
27: No. 8, 873-879(1977). 

The expression for the energy of a longitudinal acoustic wave 
due to the conversion of energy of a transverse electromagnetic 
wave passing through an inhomogeneous plasma was obtained. It is 
seen that the energy conversion process is significant in a medium 
with small density but a large density gradient. The energy conver- 
sion process was applied to ascertain the amount of mass ejection 
from hot astrophysical bodies. 


49137 Stimulated Raman scattering by an intense relativistic 
electron beam in a long rippled magnetic field. Efthimion, P.C. New 
York; Columbia Univ. (1977). 138p. University Microfilms Order 
No. 78-02,299. 

Thesis (Ph. D.). 

For the first time, the parametric coupling of the negative 
energy cyclotron and space-charge modes to a fast coaxial wave- 
guide structure is observed. The coaxial waveguide smooth center 
conductor is internally loaded to maintain a 5% ripple of 1.4, 1.6, or 
2.0 cm periods. on the background axial magnetic field throughout 
the interaction region of 70 cm. The parametric coupling may be 
considered a stimulated scattering process with the rippled magnetic 
field of zero frequency in the laboratory frame appearing as an 
electromagnetic pump wave in the beam frame, with 30 MW/cm? 
power density imparting to the electrons a quiver velocity V/sub 
os/ = 0.1 c. As predicted by theory, the frequency of the micro- 
wave radiation generated by the negative energy cyclotron mode 
decreases with increasing magnetic field while remaining constant 
for the negative energy space-charge mode. Power levels from 1 to 5 
MW have been measured at mm and cm wavelengths. Radiation at 
frequencies 2y*V/L, where V and L are the beam velocity and 
ripple period respectively, has been observed at high magnetic fields 
with an exponential growth rate consistent with parametric coupling 
theory. This mechanism could be employed as a tunable generator of 
submillimeter and infrared wavelength radiation. 


49138 Nonresonant excitation of electromagnetic fields in a 
bounded magnetoplasma. Jackson, G.L. Tempe, AZ; Univ. of Arizo- 
na (1977). 177p. University Microfilms Order No. 77-20,623. 

Thesis (Ph. D.). 

A nonresonant source exciting a bounded magnetoplasma is 
considered. The nonresonant source is used so that both the axial 
wavenumber and the frequency can be determined by the experi- 
menter. Such a source has applications for RF heating of plasmas. 
The purpose of the dissertation is to describe the electromagnetic 
fields in the plasma and measure field penetration experimentally. A 
linearized cold plasma model is assumed. An exact solution is found 
for a generalized current source. This expression is in matrix form 
and solutions are obtained by inverting this matrix numerically. 
Using the approximation that the axial electric field can be neglect- 
ed, analytical expressions for the fields are obtained. These expres- 
sions are compared with the exact theory to determine the range 
over which the approximation is valid. An experiment is constructed 
to measure the field penetration in the plasma region. The nonreson- 
ant source for this experiment consists of a series of rings which are 
excited by a known distribution of current. 


49139 Nonlinear coupling of small-amplitude waves in a plasma. 
Blau, F.P. Los Angeles; Univ. of California (1977). 104p. University 
Microfilms Order No. 77-23,842. 

Thesis (Ph. D.). 

A DP device is used to study the nonlinear coupling between 
a small-amplitude ion wave and a small-amplitude electron wave 
propagated on a weak electron beam with a directed energy of about 
30 volts. The two waves are excited externally, so that both the 
frequencies and the amplitudes are controllable. Typically, the elec- 
tron wave is driven at about 300 MHz and has a wave potential 
which is three to four orders of magnitude below the electron 
temperature. The ion wave frequency is variable over a wide range 
of several hundred kilohertz, and its wave potential is two orders of 
magnitude below the electron temperature. Interaction products of 
the two driven waves are observed as both upper and lower side- 
bands of the electron wave. Absolute values of all wave amplitudes 
are measured using electrostatic probes. The wavelengths are deter- 
mined by a highly selective two-probe heterodyne interferometer. 
The interaction products propagate with phase velocities which are 
quite different from those of the driven waves. The experimental 
results are analyzed in terms of a one-dimensional steady-state three- 
wave interaction model based on a second-order perturbation of the 
Vlasov-Poisson equations. The resonance conditions on frequency 
and wave number are verified exactly. The matrix element which 
couples the waves is both measured experimentally and derived 
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theoretically; its dimensionless value is much larger than unity. The 
agreement between the experimental results and the theory is good. 


49140 Radiation coupling of Bernstein modes in ring plasmas. 
Hoffman, J.M. Boulder, CO; Univ. of Colorado (1977). 168p. Uni- 
versity Microfilms Order No. 77-24,229. 

Thesis (Ph. D.). 

The behavior of high frequency linear flute modes in a 
weakly inhomogeneous magnetoplasma is investigated. The motiva- 
tion comes from the experimental observation of anomalously in- 
tense radiation at frequencies sharply peaked about the electron 
cyclotron harmonics. Specifically, the two types of plasma of con- 
cern here are the ring plasma and the two-component plasma con- 
sisting of a cold background with a sparse population of energetic 
ring plasma. Eschewing the longitudinal approximation it is found 
that in such plasmas a highly resonant linear instability exists in those 
regions of parameter space where the longitudinal electron Bernstein 
mode and an eletromagnetic mode join. In the regions in which these 
modes couple and become unstable, free energy is taken from the 
anisotropic electron distribution function and deposited in the wave 
field. It is shown how these enhanced waves propagate away from 
these unstable regions and eventually reach the upper hybrid reso- 
nance region where they linearly mode convert and become extrao- 
dinary waves. The extraordinary waves propagate to the plasma 
boundary and become the free space radiation. This proposed mech- 
anism is shown to be consistent with the general features of the 
experimentally observed radiation. 


49141 Self-focusing of electromagnetic waves in a layer of an 
opaque plasma. Isaev, V.A.; KRUGLOV, V.N.; POLUYAKHTOV, 
B.K. Zh. Eksp. Teor. Fiz.; 71: No. 9, 1017-1020(Sep 1976). (In 
Russian). 

Experimental data are presented on the dynamics of nonlinear 
penetration of electromagnetic waves into a plasma with wsub(p) > 
@. It is demonstrated that nonlinear increase of transparency of the 
layer may involve both self-focussing of the wave field reflected 
from the plasma as well as self-focussing of the radiation penetrating 
the opaque region. 


49142 Oscillations and longitudinal waves in plasma. Galin, E. 
(ACADEMIA R.S.R., BUCHAREST (ROMANIA). INSTITU- 
TUL DE FIZICA). Stud. Cercet. Fiz.; 28: No. 4, 389-404(1976). (In 
Romanian). 

The linear theory is developed for the study of the longitudi- 
nal plasma waves. Some special considerations were made on the 
propagation of the longitudinal ion-waves, for the reason of their 
assignment in plasma heating. 


49143 Parametric interaction of high frequency radiation with a 
plasma. Silin, V.P. pp 298-314 of Probl. teorii plazmy. Kiev; Nau- 
kova Dumka Press (1976). (In Russian) 

A review is presented of theoretical results on the interaction 
of strong electromagnetic radiation and an isotropic plasma. The 
thresholds of parametric instability related to the collisions of elec- 
trons are discussed, as well as those related to Landau attenuation. 
Cases of parametric instability in a slightly inhomogeneous plasma 
are studied for various types of decay: t-+1+S, t-1+1, t-l+t. The 
level of weak turbulence arising upon development of instability is 
analyzed, as well as anomalous plasma conductivity. Attention is 
particularly turned to the development of instability t—1/sub e,i/ +i, 
when electron concentration solitons are formed. Parametric turbu- 
lence which arises upon decay of a pumping wave into two electron 
Langmuir waves is also discussed. The peculiarities of this process in 
a heterogeneous plasma are defined. It is noted that the thresholds 
and increments according to the theory of parametric instability 
coincide with the experimental data; however, the turbulent status 
requires additional study. References 69. 


49144 Plazmennye volnovogy. (Plasma waveguides). Kondra- 
tenko, A.N. Moscow; Atomizdat (1976). 232p. 

The hydrodynamic and kinetic methods for describing plasma 
waves are examined. Nonlinear theory is also used in the description 
of interacting waves. (MOW) 
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49145 (ANL/FPP/TM—103) Recent contributions to fusion re- 
actor design. (Argonne National Lab., Ill. (USA)). Jan 1978. Con- 
tract W-31-109-ENG-38. 182p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 


Separate abstracts were prepared for each of the 24 included 
papers. (MOW) 
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49146 (ANL/FPP/TM—103, pp 62-66) Plasma engineering 
studies for the tokamak experimental power reactor. Stacey, W.M. Jr.; 
Brooks, J.N.; Evans, K. Jr.; Todd, A.M.M. Jan 1978 

In Recent contributions to fusion reactor design. 

This paper describes plasma engineering studies made in 
support of a revised version of a tokamak experimental power 
reactor (EPR). These include: (1) magnetohydrodynamic (MHD) 
equilibrium and stability calculations, which establish the ranges of 
B/sub t/ and the corresponding MHD parameters; (2) particle and 
power balance calculations, which are used for sizing and trade-off 
studies; and (3) burn cycle dynamics calculations, which determine 
start-up and driving systems requirements and reactor net power 
output. The resulting EPR reference design is described. 


49147 (ANL/FPP/TM—103, pp 131-173) Tokamak experimen- 
aed reactor. Stacey, W.M. Jr.; Abdou, M.A.; Brooks, J.N. Jan 
1978. 

In Recent contributions to fusion reactor design. 

A tokamak experimental power reactor has been designed 
that is capable of producing net electric power over a wide range of 
possible operating conditions. A net production of 81 MW of elec- 
tricity is expected from the design reference conditions that assume a 
value of 0.07 for beta-toroidal, a maximum toroidal magnetic field of 
9 T and a thermal conversion efficiency of 30%. Impurity control is 
achieved through the use of a low-Z first wall coating. This ap- 
proach allows a burn time of 60 seconds without the incorporation 
of a divertor. The system is cooled by a dual pressurized water/ 
steam system that could potentially provide thermal efficiencies as 
high as 39%. The first surface facing the plasma is a low-Z coated 
water cooled panel that is attached to a 20 cm thick blanket module. 
The vacuum boundary is removed a total of 22 cm from the plasma, 
thereby minimizing the amount of radiation damage in this vital 
component. Consideration is given in the design to the possible use 
of the EPR as a materials test reactor. It is estimated that the total 
system could be built for less than 550 million dollars. 


49148 (COO—2319-37) Cornell's RECE program on field-revers- 
ing electron and ion rings. Davis, H.A.; Fleischmann, H.H.; Kribel, 
R.E.; Larrabee, D.; Lovelace, R.V.; Luckhardt, S.C.; Rej, D.; Tus- 
zewski, M. (Cornell Univ., Ithaca, N.Y. (USA). High-Voltage Lab.). 
1977. Contract EY-76-S-02-2319. 11p. (CONF-771035—20). Dep. 
NTIS, MF AOl. 

From 2. international topical conference; Ithaca, NY, USA (3 
Oct 1977). 

Portions of document are illegible. 

During the last year, important results were obtained by the 
RECE-Program in various areas. On the larger RECE-Christa 
device: (i) the lifetime of rings in the field-reversed state has been 
extended to over 490 psec providing for an increase of the field- 
reversal times by about 3 orders of magnitude since 1971; (ii) strong 
electron rings have been trapped close to the injector and then 
moved along the tank over a distance of 1.60 m without serious loss 
of strength; (iii) field-reversal (106 percent) has now also been 
achieved by “stacking” of two electron rings (44 and 68 percent 
strength). A B/sub z/-compression coil is now being incorporated 
into the device as preparation for long-lifetime and plasma confine- 
ment experiments. On the smaller RECE-Berta experiment, an exten- 
sion of earlier measurements with quadrupole Ioffe winding indicate 
the presence of anomalous fast-electron losses induced by these 
fields, probably due to orbital resonances. An analysis of trapping 
experiments in a preformed plasma show the trapping mechanism to 
be very different from that in gases. The Ion-Generation program 
has extended earlier micro-second pulse measurements into the 
MeV-range. The Theory Group has obtained various ring equilibria 
and now investigates the stability of such rings. 


49149 (GA-A—14882) Design characteristics of a TNS reactor. 
Sager, P.; Alcorn, J.; Chen, W.; Dalessandro, J.; Graumann, D.; 
Purcell, J.; Toffolo, W.; Woods, T.; Zaharee, D. (General Atomic 
Co., San Diego, Calif. (USA)). Mar 1978. Contract EY-76-C-03- 
0167-038. 13p. (CONF-780508—8). Dep. NTIS, PC A02/MF AOI. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

The design characteristics of a TNS (The Next Step) fusion 
reactor currently under study at General Atomic are presented. This 
reactor, which has a major radius of 3.6 m, a plasma minor radius of 
0.95 m, and a plasma height-to-width ratio of 2.7, is designed to 
reach ignition at a total 8 of 6% using Alcator scaling and assuming 
Z/sub effective/ of 2. It is designed to operate with 30 second burns 
at a duty factor of 0.5 and produce a nominal 20 MW of electrical 
power. The total cost is expected to be about $500 million without 
escalation and supporting R and D. 


49150 (GA-A—14932) Parametric systems studies of TNS Toka- 
maks. Graumann, D.W. (General Atomic Co., San Diego, Calif. 
(USA)). Mar 1978. Contract EY-76-C-03-0167-038. 12p. (CONF- 
780508—7). Dep. NTIS, PC A02/MF AOl1. 
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From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

The results of parametric systems studies of a Power Generat- 
ing Fusion Reactor (PGFR) proposed for TNS are reported. The 
cost of incorporating ignition margin by designing for operation at a 
reduced ignition beta is given. The additional costs are modest 
(approximately 10%) down to an ignition beta of 6% with increasing 
cost increments at lower betas. The basis for the selection of the 
3.6m PGFR reference design parameters is given, and the sensitivity 
of the design to the number of TF-coils, the burn time, the duty 
factor, and the inboard shield material is presented. 


49151 (GA-A—14974) Doublet demonstration fusion power reac- 
tor. Kearney, D.; Bourque, R.; Burrell, K. (General Atomic Co., San 
Diego, Calif. (USA)). Apr 1978. Contract EY-76-C-03-0167-038. 
12p. Dep. NTIS, PC A02/MF AO. 

From 3. ANS meeting on the technology of controlled nucle- 
ar fusion; Santa Fe, NM, USA, 9 May 1978. 

The conceptual design of a Demonstration Power Reactor 
based on the doublet plasma configuration is presented. A reactor 
output of 300 MWe was chosen to minimize capital costs yet retain 
all the technological features necessary for commercialization. Reac- 
tor characteristics and the general arrangement are outlined, and 
emphasis is given to those reactor systems that are most influenced 
by the doublet configuration. In particular, MHD equilibrium, the 
impurity flow reversal concept, reactor remote maintenance and the 
blanket design are reviewed. 


49152 (HCP/T3073—01) Overview of the Magnetic Fusion 
Energy Devlopment and Technology Program. (Department of 
Energy, Washington, D.C. (USA). Office of Magnetic Fusion 
Energy). Mar 1978. Contract EY-76-C-02-3073. 3lp. Dep. NTIS, PC 
A03/MF AOI. 

This publication gives a comprehensive introduction to con- 
trolled fusion research. Topics covered in the discussion include the 
following: (1) fusion system engineering and advanced design, (2) 
plasma engineering, (3) magnetic systems, (4) materials, (5) environ- 
ment and safety, and (6) alternate energy applications. (MOW) 


49153 (ORNL/Sub—7117/2) TNS quarterly progress report, 
July, August, September 1976. (Westinghouse Electric Corp., Pitts- 
burgh, Pa. (USA). Fusion Power Systems Dept.). Oct 1976. Con- 
tract W-7405-ENG-26. 423p. (WFPS-TME—049). Dep. NTIS, PC 
A18/MF AOl1. 

The material contained in this quarterly report documents 
progress and developments in three major areas: (1) TNS definition 
trade studies; (2) trade studies particular to systems of subsystems of 
NTS; and (3) continued developments of the TNS reference option. 
This summary profices a brief description of the purpose and results 
in each major area of effort. 


49154 (ORNL/Sub—7117/15) Engineering parameters for four 
ignition TNS tokamak reactor systems. Varljen, T.C.; Gibson, G.; 
French, J.W.; Heck, F.M. (Westinghouse Electric Corp., Pittsburgh, 
Pa. (USA). Fusion Power Systems Dept.). 30 Sep 1977. Contract W- 
7405-ENG-26. 24p. (CONF-771029—211; WFPS-TME—058). Dep. 
NTIS, PC A02/MF AO1. 

From 7. symposium on fusion research project; Knoxville, 
TN, USA (25 Oct 1977). 

The ORNL/Westinghouse program for The Next Step (TNS) 
tokamak beyond TFTR has examined a large number of potential 
configurations for D-T burning ignition tokamak systems. An objec- 
tive of this work has been to quantify the trade-offs associated with 
the assumption of certain plasma physics criteria and toroidal field 
coil technologies. Four tokamak system point designs are described, 
each representative of the TF coil technologies considered, to illus- 
trate the engineering features associated with each concept. Point 
designs, such as the ones discussed herein, have been used to develop 
component size, performance and cost scaling relationships which 
have been incorporated in a digital computer code to facilitate an 
examination of the total design and cost impact of candidate design 
approaches. The point designs which are described are typical, 
however, they have not been individually optimized. The options are 
distinguished by the TF coil technology chosen and include: (1) a 
high field water-cooled copper TF system, (2) a moderate field NbTi 
superconducting TF system, (3) a high field NbsSn superconducting 
TF system, and (4) a high field hybrid TF system with outer NbTi 
superconducting windings and inner water-cooled copper windings. 
Descriptions are provided for the major device components and all 
major support systems including power supplies, vacuum systems, 
fuel systems, heat transport and facility systems. 


49155 (ORNL/TM—6201) Oak Ridge TNS program: context, 
scope, and baseline design of the FY 1978 activities. Steiner, D.; 
Brown, T.G.; Peng, Y.K.M.; Reid, R.L.; Roberts, M.; Shannon, 
T.E.; Spampinato, P.T. (Oak Ridge National Lab., Tenn. (USA)). 
May 1978. Contract W-7405-ENG-26. 55p. Dep. NTIS, PC A04/ 
MF AOI. 
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A status report on the Oak Ridge TNS Program has been 
prepared with three basic parts—a summary of the FY 1977 activi- 
ties, a discussion of the current baseline design, and a statement of 
work tasks for FY 1978. Within the FY 1977 activities, the plasma 
engineering efforts were directed toward improving the economical 
performance of tokamak reactors and toward easing the require- 
ments placed upon the supporting technology development pro- 
grams. The FY 1977 systems modeling efforts were used to develop 
comprehensive systems models for cost comparison of different 
toroidal field (TF) coil technology options. The FY 1977 program 
planning tasks provided a draft program plan with both an R and D 
assessment and schedule considerations. On the basis of these activi- 
ties, the FY 1978 effort is being directed toward initiation of precon- 
ceptual design. The current baseline design, characterized by key 
parameters and overall layout drawings, is being developed from the 
FY 1977 activities as a starting point for the FY 1978 preconceptual 
design study tasks. The projected performance of the baseline design 
as an ignited and burning primitive fusion reactor facility is being 
developed through self-consistent plasma engineering calculations 
using 0-D, 1-D, and 1-'/2-D models. A set of pertinent work tasks 
for the FY 1978 effort has been developed from a systematic analysis 
of the status of each subsystem. 


49156 (ORNL/TM—6212) ORNL fusion power demonstration 
study: an illustrative example of planning for the demonstration of the 
commercial feasibility of tokamak fusion power in this century (a 
demonstration study). Wood, W.B.; Roberts, M.; Shannon, T.E.; 
Steiner, D. (Oak Ridge National Lab., Tenn. (USA)). May 1978. 
Contract W-7405-ENG-26. 35p. Dep. NTIS, PC A03/MF AOl1. 

In this brief project planning exercise, broad strategic scope 
and timing considerations are examined and major programmatic 
assumptions, driving forces, constraints, and decision points are 
postulated. An implementation plan for executing the program strat- 
egy is presented. Conclusions and recommendations for continued 
development of this approach are discussed. 


49157 (PPPL—1453) PITR: a small-aspect-ratio, small-major- 
radius ignition test reactor. Jassby, D.L.; Bolton, R.A.; Brown, D.L. 
(Princeton Univ., N.J. (USA). Plasma Physics Lab.). May 1978. 
Contract EY-76-C-02-3073. 13p. (CONF-780508—65). Dep. NTIS, 
PC A02/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

The principal objectives of the PITR are to demonstrate the 
attainment of thermonuclear ignition in D-T, and to develop optimal 
start-up methods for tokamak power reactors. The design approach 
is based on minimizing dependence on a central transformer core, 
which thereby results in a machine of small aspect ratio (A approxi- 
mately 2 to 2.5) and smaller major radius (Ro approximately 2.8 m). 
Current induction is achieved by a combination of “leaky OH” coils, 
equilibrium-field flux swing, a small central solenoid, and compres- 
sion. Impurity control is effected by a bundle divertor during the 
beam-heating phase, and by a cold plasma blanket during the burn. 
The vacuum vessel is constructed of thin-gauge, double-wall titan- 
ium alloy. Sixteen normal-copper TF coils of the compound con- 
stant-tension type enable low-stress operation at B/sub max/ = 12.5 
T. 


49158 (RLO—2225-T28-16) CO, laser interaction with magneti- 
cally confined plasmas. Annual report. Vlases, G.C.; Pietrzyk, Z.A. 
(Washington Univ., Seattle (USA)). Aug 1977. Contract EY-76-S-06- 
2225-028. 165p. Dep. NTIS, PC AO8/MF AO1. 

The experimental program involves two basic experimental 
configurations termed the slow (or steady) solenoid, and the fast 
solenoid. In the former, the field is essentially steady during the 
experiment lifetime, the gas (plasma) remains in contact with the 
wall, and all the heating is done by the laser. In the fast solenoid, the 
field rises on a timescale comparable to the laser pulse length, 
removing the plasma from the wall, and contributing to the plasma 
energy content via compression work. In the slow solenoid, preioni- 
zation is generally not used, and the laser both creates the plasma 
and heats it. In the fast solenoid, the preionization technique is 
relatively critical as it must create conditions leading to a true 
particle minimum on axis in order to insure favorable refraction of 
the laser beam ("trapping’’). Substantial progress has been made in 
both experiments this year, particularly with respect to diagnostic 
capabilities. In addition, the theoretical effort has expanded consider- 
ably. Highlights of this year’s program are listed and details are 
contained in the balance of the report. 


49159 Fusion energy applications program of the Office of Fusion 
Energy. Bogart, S.L. (Dept. of Energy, Washington, DC). Trans. 
Am. Nucl. Soc.; 28: 19(Jun 1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 
See CONF-780622—. 


1978). 
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49160 Performance parameters for fusion—fission power sys- 
tems. Bender, D.J. (Univ. of California, Livermore). Trans. Am. 
Nucl. Soc.; 28: 22-23(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


49161 Extension of the PPPL hybrid study to pure fusion. 
Bathke, C.G. (Princeton Univ., NJ). Trans. Am. Nucl. Soc.; 28: 23- 
24(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


49162 D-*He-fueled bumpy torus reactors. Southworth, F.H. 
(Florida Power and Light Co., Miami); Usher, J.L. Trans. Am. Nucl. 
Soc.; 28: 24-25(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978) 


" See CONF-780622—. 


49163 Near-term minimum-cost tokamak ignition reactor study. 
Howland, H.R.; Schultz, J.H.; Varljen, T.C. (Westinghouse Electric 
Corp., Pittsburgh). Trans. Am. Nucl. Soc.; 28: 25-27(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


49164 Experimental objectives and plans of Doublet III. 
Ohkawa, T. (General Atomic Co., San Diego, CA). Trans. Am. 
Nucl. Soc.; 28: 45(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


49165 Doublet III design and construction. Gilleland, J.R. (Gen- 

eral Atomic Co., San Diego, CA). Trans. Am. Nucl. Soc.; 28: 45- 
47(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 

1978). 

See CONF-780622—. 


49166 Overview and objectives of the MFTF program. Thomas- 
sen, K.I. (Univ. of California, Livermore). Trans. Am. Nucl. Soc.; 28: 
47-48(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622--. 


49167 Mirror fusion test facility design and construction. Kar- 
penko, V.N. (Univ. of California, Livermore). Trans. Am. Nucl. Soc.; 
28: 49-5i(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


49168 Procurement, schedules, and status of MFTF. Kozman, 
T.A. (Univ. of California, Livermore). Trans. Am. Nucl. Soc.; 28: 51- 
53(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


49169 Controlled fusion and plasma physics. Report on the 8. 
European conference, Prague, Czechoslovakia, 19-23 September 1977. 
Rabinovich, M.S. (AN SSSR, Moscow. Fizicheskij Inst.). Nucl. 
Fusion; 18: No. 4, 547-552(1978). 

Changes in view and new results obtained since the IAEA 
Berchtesgaden Conference, in 1976, are reported. New develop- 
ments in Tokamak systems, heating methods and specific problems 
of Tokamak theory are outlined. 


49170 Vertically stabilized elongated cross-section tokamak. 
Sheffield, G.V. (to Dept. of Energy). US Patent 4,065,350. 27 Dec 
1977. Filed date 9 Jul 1974. 30p. 

PAT-APPL-486,926. 

This invention provides a vertically stabilized, non-circular 
(minor) cross-section, toroidal plasma column characterized by an 
external separatrix. To this end, a specific poloidal coil means is 
added outside a toroidal plasma column containing an endless plasma 
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current in a tokamak to produce a rectangular cross-section plasma 
column along the equilibrium axis of the plasma column. By elongat- 
ing the spacing between the poloidal coil means the plasma cross- 
section is vertically elongated, while maintaining vertical stability, 
efficiently to increase the poloidal flux in linear proportion to the 
plasma cross-section height to achieve a much greater plasma 
volume than could be achieved with the heretofore known round 
cross-section plasma columns. Also, vertical stability is enhanced 
over an elliptical cross-section plasma column, and poloidal magnet- 
ic divertors are achieved. 


49171 Tokamak approach to controlled thermonulcear fusion. 
Hendel, H.W. (Princeton Univ, NJ). RCA Eng.; 23: No. 2, 50- 
55(Aug-Sep 1977). 

Power generation by controlled fusion holds the promise of 
unlimited, inexpensive fuel, and greater safety and negligible envi- 
ronmental hazard relative to fission reactors. This article presents the 
theory behind fusion reactions well as practical problems and solu- 
tions concerning fusion reactors. The tokamak approach to produc- 
ing controlled fusion power is considered. A tokamak fusion test 
reactor, now under construction, will burn deuterium and tritium. It 
is expected to be the first fusion device to operate at reactor-like 
power densities. 3 refs. 


49172 Tandem mirror plasma confinement apparatus. Fowler, 
T.K. (to Dept. of Energy). US Patent Application 807,081. 16 Jun 
1977. 20p. 

An apparatus and method is described for confining a plasma 
in a center mirror cell by use of two end mirror cells as positively 
charged end stoppers to minimize leakage of positive particles from 
the ends of the center mirror cell. 


49173 Thermonuclear research development. Velikhov, E. Veda 
Tech. SSSR; 5: No. 2, 24-26(Apr 1977). (In Czech). 

Tokamak 10, the world’s largest thermonuclear facility was 
commissioned in 1975. Soviet scientists thus achieved enormous 
success in producing high-temperature plasma and constructing a 
thermonuclear fusion source. The problems which remain to be 
solved include finding a method of regenerating the deuterium- 
tritium fuel mixture and a method of purifying the reacting high- 
temperature plasma of heavy elements. The project is designed for a 
more powerful facility, namely the Tokamak 20 whose toroidal 
chamber will accommodate a current of 5 to 6 MA and whose 
plasma volume will be 400 m*. 


BLANKET ENGINEERING 


49174 (ANL/FPP/TM—103, pp 1-5) Resistive requirements for 
the vacuum wall of a tokamak fusion reactor. Brooks, J.N.; Ehat, D.; 
Harkness, S.D.; Norem, J.; Stevens, H.; Turner, L. Jan 1978. 

In Recent contributions to fusion reactor design. 

Most conceptual designs of tokamak power reactors have 
incorporated a ceramic insulator in the vacuum wall to make the 
wall electrically non-conducting. Such a material will have to be 
highly resistant to radiation damage at doses up to at least 10 MW- 
yr/m? while being compatible with a coolant and a first wall whose 
dimensions change due to thermal cycling and radiation damage. 
Thus there is considerable incentive to assess the consequences of 
eliminating the flux breaker from the design and having a conducting 
boundary instead. In this initial study the question of having a finite 
wall resistance has been examined in terms of its major implications 
on both the normal and abnormal operation of a tokamak reactor. 
This study has been conducted within the framework of the ANL- 
EPR-77 design although the results should provide some guidance 
for future reactors as well. The EPR design referred to is a 5 m 
major radius tokamak with an aspect ratio of 3.5, and with an 
equilibrium plasma current of 7.3 MA. The vacuum chamber is 
designed to accommodate a non-circular plasma with a height to 
width ratio of up to 1.65. The basic vacuum wall design is shown in 
Fig. 1. It is located about 0.4 M from the plasma boundary and has 
an irregular polygon shape made of sixteen sections, one per TF coil 
interval. Variations of this design having a range of resistance values 
have been used in the analysis. 


49175 (ANL/FPP/TM— 103, pp 6-11) Thermal hydraulic analy- 
ses of two fusion reactor first wall/blanket concepts. Misra, B.; 
Maroni, V.A. Jan 1978. 

In Recent contributions to fusion reactor design. 

A comparative study has been made of the thermal hydraulic 
performance of two liquid lithium blanket concepts for tokamak- 
type reactors. In one concept lithium is circulated through 60-cm 
deep cylindrical modules oriented so that the module axis is parallel 
to the reactor minor radius. In the other concept helium carrying 
channels oriented parallel to the first wall are used to cool a 60-cm 
thick stagnant lithium blanket. Paralleling studies were carried out 
wherein the thermal and structural properties of the construction 
materials were based on those projected for either solution-annealed 
316-stainless steel or vanadium-base alloys. The effects of limitations 
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on allowable peak structural temperature, material strength, thermal 
stress, coolant inlet temperature, and pumping power/thermal power 
ratio were evaluated. Consequences to thermal hydraulic perform- 
ance resulting from the presence of or absence of a divertor were 
also investigated. 


49176 (ANL/FPP/TM—103, pp 12-17) Thermal responses of 
tokamak reactor first walls during cyclic plasma burns. Smith, D.L.; 
Charak, I. Jan 1978. 

In Recent contributions to fusion reactor design. 

The CINDA-3G computer code has been adapted to analyze 
the thermal responses and operating limitations of two fusion reactor 
first-wall concepts under normal cyclic operation. A component of 
an LMFBR computer code has been modified and adapted to 
analyze the ablative behavior of first-walls after a plasma disruption. 
The first-wall design concepts considered are a forced-circulation 
water-cooled stainless steel panel with and without a monolithic 
graphite liner. The thermal gradients in the metal wall and liner have 
been determined for several burn-cycle scenarios and the extent of 
surface ablation that results from a plasma disruption has been 
determined for stainless steel and graphite first surfaces. 


49177 (ANL/FPP/TM—103, pp 18-25) Mechanical design and 
analysis for a EPR first wall/blanket/shield system. Stevens, H.C.; 
Misra, B.; Youngdahl, C.K. Jan 1978. 

In Recent contributions to fusion reactor design. 

Continuing studies are in progress at ANL to expand upon 
the design of a first wall/blanket/shield FW/B/S system and power 
conversion for a tokamak type Experimental Power Reactor (EPR). 
The FW/B/S system has evolved from an earlier design for a low 
beta, circular cross section plasma (major radius = 6 m) to one for a 
higher beta elongated plasma with a 4.7 m major radius. Basic 
mechanical design and layout features of the old and new EPR 
designs showing some of the more important design developments 
are given. These developments are aimed at simplifying the design, 
reducing the costs and in addition, improving the plant thermal 
efficiency and overall maintainability. In the area of the reactor 
blanket, significant thermal hydraulic and stress analysis have been 
performed to substantiate the integrity of the chosen concept. This 
paper deals with the discussion of these improved features. 


49178 (ANL/FPP/TM—103, pp 116-130) Tokamak divertor 
impact on the toroidal field magnet and vacuum system. Gohar, Y.; 
Maynard, C.W. Jan 1978. 

In Recent contributions to fusion reactor design. 

Neutronic analysis for the Wisconsin Tokamak Engineering 
Test Reactor (TETR) blanket/shield design has been carried out in 
detail for the different sections of the reactor (test section, outer 
blanket, inner blanket, neutral beam injectors and divertor). Special 
attention has been given to the divertor shield design since the 
divertor is one of the most difficult components of the reactor to 
design. The divertor slots represent a source of neutron leakage 
which requires careful analysis of the actual geometry and shield to 
minimize the effects on the reactor. The toroidal-field (TF) magnet is 
the most sensitive component that suffers from the divertor concept. 
The radiation leakage from the divertor increases the copper resistiv- 
ity, the nuclear heating and causes degradation in the insulator 
properties. The other effects caused by the radiation leakage are the 
nuclear heating in the cryosorption panel and the increase in the 
radiation dose outside the reactor shield. Multidimensional neutron- 
ics calculations are used for the analysis of these effects with 
iteration on the divertor geometry to satisfy the following design 
criteria: (1) the maximum degradation in the insulator properties is 
30% at 15 MW-yr/m? integrated neutron wall loading, (2) the 
maximum change in the copper resistivity is 50% at any point in a 
TF magnet at a 3.5 MW-yr/m? integrated neutron wall loading (3) 
the heat deposition in the TF magnet is <60 kW(th) and (4) the 
maximum nuclear heat load for the cryosorption panels is <0.0001 
W/cm$ to minimize the refrigeration power. 


49179 (CONF-771129—, pp 75-82) Cold blanket studies in Jut- 
phaas. Schueller, F.C.; Goedheer, W.J.; Ornstein, L.T.M.; Engel- 
mann, F.; Schep, T.J. (FOM-Instituut voor Plasmafysica, Jutphaas, 
Netherlands). Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

An impermeable cold plasma-gas blanket surrounding a hot 
plasma core reduces the plasma-wall/limiter interaction. Moreover, 
accumulation of impurities in this blanket can be expected. Fueling 
from a blanket may be possible as shown by experimental results, 
though not fully explained by classical transport of neutrals. An 
anomalous inward flux of protons may be caused by drift-type 
instabilities. Experimental studies of a cold impermeable plasma have 
been done on the tokamak-like RINGBOOG device. Particle diffu- 
sion is in agreement with Pfirsch-Schluter theory and an extension 
thereof to a higher collisionality. A scaling law for the neutral 
pressure at the wall as a function of the plasma parameters in the 
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cold blanket has been verified experimentally. The high neutral 
density, necessary to maintain n/sub e/ approximately equal to 1074 
m~*, causes hydrogen line radiation to dominate the energy balance. 
Numerical studies on the transport of neutrals in a cold blanket, 
including detailed balancing of the various excited states and reab- 
sorption of radiation, are in agreement with the profiles in our 
resistive arc-discharges. Extrapolations to a blanket around a ther- 
monuclear core are possible. 


49180 (CONF-771129—, pp 83-84) Gas blankets and neutral 
particle interactions: session summary. Colchin, R.J. (Oak Ridge 
National Lab., TN). Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

Presentations in the session on gas blankets and neutral parti- 
cle interactions included a number of rather diverse topics. In 
summarizing these reports, it seemed best to discuss them from a 
single point of view and to leave subjects outside the point of view 
to individual papers. A common thread which ran through all the 
presentations was that of gas blankets, including their refueling, and 
that is the subject discussed. 


49181 (CONF-780431—4) Plasma wall impurity experiments in 
ISX-A. Colchin, R.J.; Bush, C.E.; Edmonds, P.E. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). 1978. Contract W-7405-ENG-26. 23p. 
Dep. NTIS, PC A02/MF AO1. 

From 3. conference on plasma interaction in controlled fusion 
devices; Abingdon, Oxfordshire, UK (3 Apr 1978). 

The ISX-A was a tokamak designed for studying plasma-wall 
interactions and plasma impurities. It fulfilled this role quite well, 
producing reliable and reproducible plasmas which had currents up 
to 175 kA and energy containment times up to 30 ms. With discharge 
precleaning, Z/sub eff/ was as low as 1.6; with titanium evaporation, 
Z/sub eff/ approached 1.0. Values of Z/sub eff/ approximately 
greater than 2.0 were found to be proportional to residual impurity 
gases in the vacuum system immediately following a discharge. 
However, there was no clear dependence of Z/sub eff/ on base 
pressure. Stainless steel limiters were used in most of the ISX-A 
experiments. Upon introducing carbon limiters into the vacuum 
system, Z/sub eff/ increased to 5.6. After twelve days of cleanup 
with tokamak discharges, the carbon limiters tended to give slightly 
higher values of Z/sub eff/ than stainless steel limiters. Injection of 
approximately less than 10'* atoms of tungsten into discharges 
caused the power incident on the wall to double and the electron 
temperature profile to become hollow. 


49182 (ORNL/Sub—7117/26) Improved bundle divertor design 
for ISX-B. Yang, T.F. (Westinghouse Electric Corp., Pittsburgh, Pa. 
(USA). Fusion Power Systems Dept.). Feb 1978. Contract W-7405- 
ENG-26. 30p. (WFPS-TME—075). Dep. NTIS, PC A03/MF AOI. 

The application of Westinghouse’s improved bundle divertor 
design for the ISX-B tokamak at ORNL has been evaluated in detail. 
The divertor consists of distributed coils with radii increasing out- 
wardly from the plasma plus two auxiliary coils in the vertical plane 
passing through the center of the divertor and null point of the 
separatrix. The DITE design that employs nondistributed divertor 
coils has also been evaluated and compared with the Westinghouse 
design. There are three major advantages for the Westinghouse 
design. First, the diverted fluxes are led further away from the 
plasma and expanded to a larger area; the expansion has been found 
to be dependent on the divertor coil orientation. Second, the current 
carried by the divertor coils is reduced and distributed over a larger 
area; the current density can be reduced by more than a factor of 2. 
Third, the null points of the separatrices lie approximately on a 
vertical line instead of on a curve which is convex with respect to 
the divertor coil. Therefore, more flux can be diverted and uniform 
shielding could be provided to protect the divertor coil in future 
reactor applications. 


49183 (ORNL/TM—6339) Comments on the effects of gas injec- 
tion upon radial particle fluxes in the ISX-A flow reversal experiment. 
Stacey, W.M. Jr.; Sigmar, D.J. (Oak Ridge National Lab., Tenn. 
(USA)). May 1978. Contract W-7405-ENG-26. 23p. Dep. NTIS, PC 
A02/MF AOl. 

A recently formulated theory about the effects of sources 
upon particle transport in the collisional regime is applied to estimate 
the magnitude of effects which would be expected in the ISX-A 
flow reversal experiment. 


49184 (SAND—77-1891C) Plasma-wall interactions in PLT: an 
imaging atom probe analysis. Kellogg, G.L.; Panitz, J.A. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1978. Contract EY-76-C-04- 
0789. Sp. (CONF-780431—2). Dep. NTIS, PC A02/MF AO1. 

From 3. conference on plasma interaction in controlled fusion 
devices; Abingdon, Oxfordshire, UK (3 Apr 1978). 

Portions of document are illegible. 
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Two sets of eight field emission samples (tips) were exposed 
in the Princeton Large Torus (PLT) at different times to investigate 
the plasma-wall interaction in tokamaks. The samples were analyzed 
for both structural and compositional changes at the surface and 
within the near surface region using the techniques of imaging atom- 
probe mass spectroscopy, field-ion microscopy, and transmission 
electron microscopy. 


49185 NOEL: a no-external-leak blanket for fusion power reac- 
tors. Powell, J.R.; Makowitz, H.; Yu, W.S.; Fillo, J. (Brookhaven 
National Lab., Upton, NY). Trans. Am. Nucl. Soc.; 28: 36-37(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


49186 Calculations of the Weale experiment using modified 
ENDF/B-IV 7**U cross sections. Segev, M. (Soreq Nuclear Research 
Center, Yavne, Israel); Krumbein, A.D.; Lemanska, M.; Wagschal, 
J.J.; Yaari, A. Trans. Am. Nucl. Soc.; 28: 37-38(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


49187 Consistent comparison of neutron multipliers for fusion 
blankets. Quimby, D.C. (Mathematical Sciences Northwest, Inc., 
Bellevue, WA); Woodruff, G.L. Trans. Am. Nucl. Soc.; 28: 38-40(Jun 
1978). 


From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


49188 Advantages of liquid Pb—Li alloy spectrum shifters in 
laser fusion reactors. Avci, H.I.; Kulcinski, G.L. (Univ. of Wiscon- 
sin, Madison). Trans. Am. Nucl. Soc.; 28: 40-41(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978) 


" See CONF-780622—. 


49189 Construction of isodose contour maps for the TFTR. Frie- 
denberg, R.A. (Ebasco Services Inc., New York). Trans. Am. Nucl. 
Soc.; 28: 657-659(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


49190 Limitation of RF electric fields in a partially ionized 
blanket. Tennfors, E. (Tekniska Hoegskolan, Stockholm (Sweden)). 
Nucl. Fusion; 18: No. 4, 544-545(1978). 

It is suggested that Alfven’s critical ionization velocity phe- 
nomenon limits the RF electric field in a partially ionized blanket. 
The frequency range in which the phenomenon can occur is dis- 
cussed and expressions for the limiting E vector-field are given. 


49191 EUV impurity study of the Alcator tokamak. Terry, J.L.; 
Chen, K.I.; Moos, H.W. (Johns Hopkins Univ., Baltimore, Md. 
(USA). Dept. of Physics); Marmar, E.S. (Massachusetts Inst. of 
Tech., Cambridge (USA). National Magnet Lab.). Nucl. Fusion; 18: 
No. 4, 485-491(1978). 

The intensity of resonance line radiation from oxygen, nitro- 
gen, carbon and molybdenum impurities has been measured in the 
high-field (80kG), high-density (6x10'*cm~*) discharges of the Alca- 
tor Tokamak, using a 0.4-m normal-incidence monochromator (300- 
1300A) with its line of sight fixed along a major radius. Total light- 
impurity concentrations of a few tenths of a percent have been 
estimated by using both a simple model and a computer code which 
included Pfirsch-Schlueter impurity diffusion. The resulting values 
of Zsub(eff), including the contributions due to both the light impuri- 
ties and molybdenum, were close to one. The power lost through the 
impurity line radiation from the lower ionization states accounted for 
approximately 10% of the total Ohmic input power at high densities. 


49192 Bundle divertor. Part II. Plasma properties. Stott, P.E.; 
WILSON, C.M.; GIBSON, A. (EURATOM/UKAEA FUSION 
ASSOCIATION, ABINGDON (UK). CULHAM LAB.). Nucl. 
Fusion; 18: No. 4, 475-483(1978). 

This po presents simple estimates of some aspects of the 
behaviour of plasma in a tokamak with a bundle divertor. The effect 
of the divertor on charged-particle orbits and the consequent 
changes in cross-field diffusion are calculated using simple models. 
The factors determining plasma flow into the divertor are discussed, 
and a model of the divertor scrape-off layer is used to calculate the 
exhaust and screening efficiencies. Finally the problems of trapping 
and pumping the diverted plasma are considered. 
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MAGNET COILS AND FIELDS 
REFER ALSO TO CITATION(S) 48491, 48492, 48493, 49154 


49193 (ANL/FPP/TM—103, pp 67-71) Superconducting 
magnet systems for the ANL EPR design. Turner, L.R.; Wang, S.T.; 
Kim, S.H.; Huang, Y.C.; Smith, R.P. Jan 1978. 

In Recent contributions to fusion reactor design. 

The magnet systems for the current Argonne experimental 
power reactor (EPR) design build on the earlier designs but incorpo- 
rate a number of improvements. The toroidal field (TF) coil system 
consists of 16 coils of the constant tension shape, with NbTi, copper, 
and stainless steel as superconductor, stabilizer, and support material 
respectively. They are designed for 10 T operation at 3.7 K or 9 T 
operation at 4.2 K. Two changes from earlier designs permit a saving 
in material requirements. The coils are wound with the conductor in 
precompression and the support material in pretension so that when 
the coils are energized, the stainless steel experiences a stress of 
60,000 psi while the copper stress does not exceed 15,000 psi. Both 
the copper and NbTi are graded, with higher current densities 
where magnetic and radiation effects are smaller. The ohmic heating 
(OH) coil system consists of a central solenoid plus ten other coils, 
all located outside the TF coils for ease of maintenance. The NbTi- 
copper coils are cryostable and operate at 4.2 K. The solenoid is 
segmented, with rings of insulation between segments to transfer the 
centering force from the TF coils to an insulating cylinder inside the 
OH solenoid. Locating the OH solenoid inside the support cylinder 
plus raising the central field to 8 T, enables the OH system to 
develop more volt-seconds than the earlier designs, even though the 
plasma major radius is smaller. The superconducting equilibrium 
field coils, also outside the TF coils, provide the field pattern 
required for a D-shaped plasma. 


49194 (ANL/FPP/TM—103, pp 72-76) Computational model 
for superconducting toroidal-field magnets for a tokamak reactor. 
Turner, L.R.; Abdou, M.A. Jan 1978. 

In Recent contributions to fusion reactor design. 

A computational model for predicting the performance char- 
acteristics and cost of superconducting toroidal-field (TF) magnets 
in tokamak reactors is presented. The model can be used to compare 
the technical and economic merits of different approaches to the 
design of TF magnets for a reactor system. The model has been 
integrated into the ANL Systems Analysis Program. Samples of 
results obtainable with the model are presented. 


49195 (ANL/FPP/TM—103, pp 77-80) Equilibrium field coil 
system for the Argonne EPR design. Brooks, J.; Evans, K. Jr.; 
Stevens, H.; Turner, L. Jan 1978. 

In Recent contributions to fusion reactor design. 

The equilibrium field (EF) coil system for the Argonne 
Experimental Power Reactor (EPR) and the methods by which it 
has been designed are described. The number of coils, their place- 
ment, and the currents in them are fixed by considerations of the 
trade off between the stored energy in the coils and the closeness 
with which the required magnetohydrodynamic (MHD) equilibrium 
can be matched. The bulk of the equilibrium field is produced by 
superconducting coils outside the toroidal field (TF) coils. These 
coils are decoupled from the ohmic heating (OH) system. Normal 
conducting coils just outside the vacuum chamber are also provided 
for fine control. The amount of D-shapedness of the plasma cross 
section is found to be limited. The reference design EF coil system 
configuration is described, and the internal configuration of the 
conductor and implications of the EF coil system on the reactor 
burn cycle and on the driving system costs are discussed. 


49196 (ANL/FPP/TM—103, pp 81-85) TNS superconducting 
ohmic-heating system. Wang, S.T.; Fuja, R.; Kim, S.H.; Kustom, 
R.L.; Praeg, W.F.; Thompson, K.; Turner, L.R. Jan 1978. 

In Recent contributions to fusion reactor design. 

The superconducting ohmic-heating (OH) system is the se- 
lected design for the General Atomics Co./Argonne National Labo- 
ratory TNS tokamak design studies. The key features of the OH 
system design are: (1) parallel coil connection, (2) better utilization 
of flux core by embedding support cylinder of the toroidal-field coil 
within the OH inner radius, (3) independent trim coils for correcting 
the stray fields, (4) low-loss high-current cryostable cable design and 
(5) OH coil cycling circuit using a reversing bridge. Detailed designs 
are presented. 


49197 (ANL/FPP/TM—103, pp 86-89) ANL experimental pro- 
gram for pulsed superconducting coils. Wang, S.T.; Kim, S.H.; Praeg, 
W.F.; Krieger, C.I. Jan 1978. 

In Recent contributions to fusion reactor design. 

Argonne National Laboratory (ANL) had recognized the 
clear advantage of a superconducting ohmic-heating (OH) coil and 
started in aggressive development program in FY 1977. The main 
objectives for FY 1977 are to develop cryostable basic cable con- 
figurations with reasonably low ac losses, to develop 12 kA cryosta- 
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ble cable, using it to design and build a 1.5 MJ pulsed coil, and to 
develop a rather inexpensive large fiberglass reinforced helium 
cryostat for the 1.5 MJ pulsed coil. The principal objective in 
building the 1.5 MJ ac coil is to demonstrate ac cryostability of a 
large coil ranging from 2 T/s up to 12 T/s. Another objective in the 
pulsed coil program is to determine the feasibility of parallel coil 
operation in order to avoid excessive voltage and current require- 
ments and to minimize the number of turns for the equilibrium field 
(EF) coils, should the EF coils be connected in parallel with the OH 
coils. A two-coil section model using the 11 kA cable will be built 
and tested. 


49198 (ANL/FPP/TM—103, pp 94-98) Limits on the field of 
ohmic heating solenoids, applied to a tokamak TNS. Turner, L.R. Jan 
1978. 

In Recent contributions to fusion reactor design. 

If the ohmic heating solenoid for the TNS or other large 
tokamak is an ungraded cryostable superconducting solenoid, with 
NbTi at 4.2 K as the superconductor, then the smallest outer 
diameter is not achieved at the highest attainable field. There is a 
lower optimum field which minimizes the outer diameter for a given 
volt-second requirement. At higher fields the mean diameter de- 
creases; but the high fields require more superconductor, more 
copper stabilizer, more stainless steel for support, and more liquid 
helium coolant. For the GA-ANL design for TNS, the optimum 
field is 7.55 T and the minimum outside diameter for the solenoid is 
2.15 m. If, on the other hand, the solenoid is graded, with more 
NbTi, copper, and stainless steel on the inner turns where the field is 
higher, then the volt-seconds can always be increased, for a given 
outer diameter, by adding more turns at a higher field inside until 
either the critical field is reached or the solenoid bore is filled. 
However, the material and money required to add a few more volt- 
seconds increases rapidly with field. 


49199 (ANL/FPP/TM—103, pp 99-103) Alternate ohmic heat- 
ing coil arrangements for compact tokamak. Dawson, J.W.; Moretti, 
A.; Stevens, H.C.; Thompson, K. Jan 1978. 

In Recent contributions to fusion reactor design. 

The results for a number of ohmic heating (OH) coil arrange- 
ments which will allow the reduction of the major radius of Experi- 
mental Power Reactor (EPR) tokamaks will be given. In each case 
the results are compared, at least indirectly, to the reference case, 
which has the OH solenoid inside the central core of the reactor. 
The goal for the alternate geometries studied was to stay within the 
requirements imposed by the EPR conditions on the plasma and to 
produce as much or more OH V-s as the reference case. 


49200 (ANL/FPP/TM—103, pp _ 104-108) Plasma driving 
system requirements for commercial tokamak fusion reactors. Brooks, 
J.N.; Kustom, R.C.; Stacey, W.M. Jr. Jan 1978. 

In Recent contributions to fusion reactor design. 

The plasma driving system for a tokamak reactor is composed 
of an ohmic heating (OH) coil, equilibrium field (EF) coil, and their 
respective power supplies. Conceptual designs of an Experimental 
Power Reactor (EPR) and scoping studies of a Demonstration 
Power Reactor have shown that the driving system constitutes a 
significant part of the overall reactor cost. The capabilities of the 
driving system also set or help set important parameters of the burn 
cycle, such as the startup time, and the net power output. Previous 
detailed studies on driving system dynamics have helped to define 
the required characteristics for fast-pulsed superconducting magnets, 
homopolar generators, and very high power (GVA) power supplies 
for an EPR. This paper summarizes results for a single reactor 
configuration together with several design concepts for the driving 
system. Both the reactor configuration and the driving system con- 
cepts are natural extensions from the EPR. Thus, the new results 
presented in this paper can be compared with the previous EPR 
results to obtain a consistent picture of how the driving system 
requirements will evolve--for one particular design configuration. 


49201 (BNL—50802) Niobium—tin deals toroidal magnet system 
for a high field ignition test reactor. Powell, J.; Hsieh, S.; Bezler, P. 
(Brookhaven National Lab., Upton, N.Y. (USA); Grumman Aero- 
space Corp., Bethpage, N.Y. (USA)). Dec 1977. Contract EY-76-C- 
02-0016. 66p. Dep. NTIS, PC A04/MF AOI. 

Using a High Field Ignition Test Reactor application based 
on the Tokamak magnetic confinement approach, a three-month 
study effort focused on developing a feasible demountable DEALS 
toroidal magnet system design which would simplify the construc- 
tion of the magnet and reactor, as well as facilitate future mainte- 
nance during long-term operation. This target was successfully 
achieved. The overall DEALS design is described, together with the 
basic reactor parameters. Detailed stress analyses for the support 
structure are given, together with magnet and conductor specifica- 
tions. Preliminary electrical contact tests relating to joint design are 
also discussed. 
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49202 (ORNL/TM—6195) Conceptual design of the LCP coil 
support structure. Litherland, P.S. (Oak Ridge National Lab., Tenn. 
(USA). Jun 1978. Contract W-7405-ENG-26. 21p. Dep. NTIS, PC 
A02/MF AOl1. 

The goal of the Large Coil Program (LCP) is to produce and 
test large (2.5-m x 3.5-m bore) superconducting toroidal field (TF) 
coils. The coil support structure is to provide a structural environ- 
ment similar to that of future tokamaks. The structure must also be 
adaptable to different configurations of one to six test coils. Several 
alternative concepts were considered before a satisfactory conceptu- 
al design was chosen. The selected design incorporates a central 
bucking post and two external torque rings. Using anticipated load- 
ing conditions, major structural members were sized. A finite ele- 
ment stress analysis was performed on the structure for various coil 
arrangements. 


49203 (ORNL/TM—6271) Inductive effects in flux conserving 
tokamaks. Bateman, G. (Oak Ridge National Lab., Tenn. (USA)). 
Jun 1978. Contract W-7405-ENG-26. 4lp. Dep. NTIS, PC A03/MF 
AOl. 

Scenarios are worked out in straight circular cylindrical ge- 
ometry for the evolution of flux conserving sequences of equilibria 
as the plasma is heated or compressed. It is shown that force-free 
currents are induced when the low pressure region at the edge of the 
plasma is compressed against a flux conserving wall. A force-free 
surface current is induced if there is a vacuum region between the 
expanding plasma and the wall. These edge currents run opposite to 
the direction of the current in the main body of the plasma. The 
force-free currents can be avoided or reversed at the edge of a 
plasma with diffuse resistivity profile by programming the total 
longitudinal current as the plasma is heated or compressed. 


49204 (PPPL—1439) Effect of neutral particles on anomalous 
skin current in tokamaks. Stoenescu, M.L.; Smith, T.M. (Princeton 
Univ., N.J. (USA). Plasma Physics Lab.). Mar 1978. Contract EY- 
76-C-02-3073. 44p. Dep. NTIS, PC A03/MF AO1. 

The anomalously rapid skin current relaxation observed in 
some experiments may be explained by any mechanism which cools 
the electrons thus increases the resistivity and limits the current 
increase in the plasma boundary, such as enhanced ion conduction, 
loss of high energy tail electrons or influx of cold neutrals. The 
current penetration into the plasma and the evolution of the electron 
temperature from hollow to central peaked radial profile are evaluat- 
ed for a PLT (Princeton Large Torus) experiment and indicate the 
significant influence of the neutrals on radial gradients and thus on 
the conditions favoring unstable regimes. One observes the skin 
current relaxation in the presence of neutrals in contrast with the 
skin current persistence in the absence of neutrals. 


49205 (UCID—17766) Allowable misalignment of various ele- 
ments of the TMX magnet set. Foote, J.H. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 7 Apr 1978. Contract W- 
7405-ENG-48. 29p. Dep. NTIS, PC A03/MF AO1. 

A series of drift-surface and magnetic-field calculations has 
been carried out to try to estimate the accuracy with which the 
elements of the TMX magnet set must be magnetically aligned. The 
results of these calculations, for 500 G at the solenoidal center, are 
summarized. 


49206 Beams and superconducting magnets for MFTF. eee: 
C.D. (Dept. of Energy, Washington, DC). Trans. Am. Nucl. Soc.; 
48-49(Jun 1978). 
. From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 
See CONF-780622—. 


49207 Measurement of magnetic fields in a tokamak using laser 
light scattering. Forrest, M.J.; Carolan, P.G.; Peacock, NJ. 
(UKAEA Research Group, Abingdon. Culham Lab.). Nature 
(London); 271: No. 5647, 718-722(23 Feb 1978). 

It is stated that local magnetic fields in a tokamak plasma 
have been measured by laser light scattering from the free electrons. 
This technique exploits the sensitivity of the cyclotron modulation of 
the scattered light spectrum to the angle between the local magnetic 
field and the plane in which the scattered light is observed. Theoreti- 
cal constraints for observation of the modulated light spectrum were 
satisfied in the experimental conditions. Sufficient accuracy was 
achieved to derive the detailed volume current distribution - an 
essential factor in the energy balance and in plasma stability. The 
method may be applied to the considerably larger fusion research 
facilities currently envisaged. 


49208 Quality of the simulation of torus conditions with different 
three coil arrangements. Soell, M. (MAX-PLANCK-INSTITUT 
FUER PLASMAPHYSIK, GARCHING/MUENCHEN (GER- 
MANY, F.R.)). Appl. Phys.; 15: No. 1, 93-98(Jan 1978). 
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The diplacement and stress distributions in toroidally ar- 
ranged circular superconducting coils producing the toroidal field 
for fusion experiments are computed by a finite element method. The 
results are compared with the displacement and stress distributions in 
one superconducting coil which forms part of different arrangements 
simulating torus conditions. Four arrangements with three coils are 
discussed; three of them consist of one superconducting coil with an 
inner coil winding diameter of 0.94 m and a maximum stored 
magnetic energy of 2.1 MJ, and two copper coils which were 
designed for experimental tests. The fourth 3-coil arrangement con- 
sists of three identical superconducting coils forming a sector of the 
torus. 


49209 Qualility of the simulation of torus conditions with differ- 
ent three coil arrangements. Soell, M. (Max-Planck-Inst fuer Plas- 
maphys, Garching, Ger). Appl. Phys.; 15: No. 1, 93-98(Jan 1978). 

The displacement and stress distributions in toroidally ar- 
ranged circular superconducting coils producing the toroidal field 
for fusion experiments are computed by a finite element method. The 
results are compared with the displacement and stress distributions in 
one superconducting coil which forms part of different arrangements 
simulating torus conditions. Four arrangements with three coils are 
discussed; three of them consist of one superconducting coil with an 
inner coil winding diameter of 0.94 m and a maximum stored 
magnetic energy of 2.1 MJ, and two copper coils which were 
designed for experimental tests. The fourth 3-coil arrangement con- 
sists of pe identical superconducting coils forming a sector of the 
torus. 11 refs. 


49210 Double-layer field-shaping coil system. Ohyabu, N. (Gen- 
eral Atomic Co., San Diego, Calif. (USA)). Nucl. Fusion; 18: No. 4, 
501-508(1978). 

A new field-shaping coil concept is proposed which allows 
satisfactory plasma shaping and control and is compatible with some 
stringent reactor design requirements. The proposed field-shaping 
coil system has two coil layers. The inner coil layer, situated 
immediately outside the first wall, is very close to the plasma, thus 
significantly improving both MHD equilibrium and stability. The 
role of the outer coil layer is to minimize the current in the inner coil 
layer, i.e. to reduce the power required to maintain the plasma 
configuration. 


49211 Effect of the helical winding HF current on the To-1 
tokamak discharge. Artemenkov, L.I.; Ivanov, N.V.; Kakurin, A.M.; 
Chudnovskii, A.N. At Energ. (USSR); 42: No. 5, 387-390(May 
1977). (In Russian). 

The effect of the high frequency current running along the 
helical winding inside the tokamak discharge chamber on the plasma 
is studied. The discharge current pulse was of rectangular shape 
with 100-150 ms duration and 15 kA amplitude. There were short (of 
10-15 periods) damping current pulses excited in the helical winding 
at 20 kHZ and 1.5 kA initial amplitude. Basic attention was paid to 
magnetic probing of poloidal magnetic field HF disturbances. The 
effect of short HF pulses on the tokamak discharge has been shown 
to depend on the safely factor. At q approximately 6-8, the HF 
current results in exciting poloidal magnetic field disturbances with 
standing wave-like spatial distribution and frequency coinciding with 
that of the helical winding current. At q approximately 4, it causes 
strong helical instability and the discharge disruption. 


49212 Magnetic surface distorting under the effect of current 
helical perturbations in a stellarator on plasma ohmic heating. Sebko, 
V.P.; Tyupa, V.I. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhni- 
cheskij Inst.). Ukr. Fiz. Zh. (Russ. Ed.); 21: No. 11, 1915-1917(Nov 
1976). (In Russian). 


POWER SUPPLIES, ENERGY STORAGE 
REFER ALSO TO CITATION(S) 47985, 49200, 49242 


49213 (ANL/FPP/TM—103, pp 109-113) Energy storage and 
transfer system for experimental power reactor. Brooks, J.N.; Fuja, 
R.E.; Kustom, R.L.; Praeg, W.F. Jan 1978. 

In Recent contributions to fusion reactor design. 

The conceptual design for an integrated Experimental Power 
Reactor (EPR) energy storage and transfer system is described. The 
system includes homopolar generators for ohmic heating (OH) coil 
field reversal and inductor-convertor bridge circuits to transfer 
energy from a central superconducting energy storage inductor to 
the equilibrium field (EF) coil, the OH coil during burn, and the 
neutral beam power supplies. 


49214 (ANL/FPP/TM—103, pp 114-115) Argonne National 

Laboratory energy storage and transfer experimental program. 

Kustom, R.L.; Wehrle, R.B.; Smith, R.P.; Fuja, R.E. Jan 1978. 
In Recent contributions to fusion reactor design. 
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Magnetic fusion reactor, equilibrium field, and ohmic heating 
(OH) coils require the coil energy to be cycled in relatively short 
periods of time. For large fusion reactor systems, the energy can be 
in the thousands of MJ range. These large amounts of energy cannot 
be removed from or returned to the power grid without having an 
adverse effect on the grid. Several schemes have been proposed 
which can minimize the amount of energy required from the power 
grid over a fusion-reactor cycle. They include the flying capacitor, 
the inductor-convertor bridge, the homopolar generator, and the 
motor-generator flywheel (MGF). The MGF is best understood and 
has been in use for this purpose for many years. It requires the least 
amount of development. The other schemes have not been applied to 
the energy buffering problem and require considerable development. 
Of the three remaining schemes, the homopolar generator and the 
inductor-convertor bridge seem to be the most desirable. 


49215 (CONF-771132—6) Model air-supported drum-type homo- 
polar generator. Kustom, R.L.; Fuja, R.E.; Wehrle, R.B.; Smith, 
R.P.; Kovarik, T.J. (Argonne National Lab., Ill. (USA)). 1977. 
Contract W-31-109-ENG-38. 13p. Dep. NTIS, PC A02/MF AOl. 

From Seminar on energy storage, compression and switching; 
Canberra, Australia (15 Nov 1977). 

A single cylinder, drum-type homopolar generator has been 
designed and built for the purpose of developing a simple air support 
system for thin cylinder rotors operated at high surface velocities 
and significant radial drum growth. The model has an aluminum 
cylinder which is 0.32 cm thick, 25 cm in diameter, and 12.7 cm 
long. It is designed to operate at a peak current of 2500 A and to 
store a total of 40 kJ with a surface velocity of 305 m/sec. 


49216 Tokamak circuit. Suzuki, Y.; Ninomiya, H.; Ogata, A.; 
Kameari, A.; Aikawa, H. (Jpn At Energy Res Inst, Tokai-mura, 
Ibaraki-ken). Jpn. J. Appl. Phys.; 16: No. 12, 2237-2244(Dec 1977). 

A method is described to study magnetic interactions among 
a plasma and tokamak component. Magnetic flux functions due to 
the currents in the plasma channel and in the components, and 
equations describing the horizontal plasma motion and the cross 
section are derived from the MHD equilibrium theory up to the 
second order of the inverse aspect ratio. A set of circuit equations 
are then introduced where inductances are expressed by the flux 
functions. A computer program to solve the equations is developed 
which is useful both in the physical analysis of the behavior of a 
plasma and in the design of the feedback control system of the 
plasma current, position and cross section. 7 refs. 


COOLING SYSTEMS 
REFER ALSO TO CITATION(S) 49147, 49177, 49269 


49217 MHD effects on liquid-metal coolants in the blanket of the 
tokamak hybrid breeder. Chi, J.W.H.; Grimble, R.E.; Hanson, J.P. 
(Westinghouse Electric Corp., Pittsburgh). Trans. Am. Nucl. Soc.; 
28: 38(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


HEATING AND FUELING SYSTEMS 


REFER ALSO TO CITATION(S) 48958, 48959, 48960, 48961, 
49153, 49206 


49218 (ANL/FPP/TM—103, pp 43-49) Neutral beam system 
for an ignition tokamak. Fasolo, J.; Fuja, R.; Jung, J.; Moenich, J.; 
Norem, J.; Praeg, W.; Stevens, H. Jan 1978. 

In Recent contributions to fusion reactor design. 

We have attempted to make detailed designs of several neu- 
tral beam systems which would be applicable to a large machine, e.g. 
an ITR (Ignition Test Reactor), EPR (Experimental Power Reac- 
tor), or reactor. Detailed studies of beam transport to the reactor and 
neutron transport from the reactor have been made. We have also 
considered constraints imposed by the neutron radiation environ- 
ment in the injectors, and the resulting shielding, radiation-damage, 
and maintenance problems. The effects of neutron heat loads on 
cryopanels and ZrAl getter panels have been considered. Design 
studies of power supplies, vacuum systems, bending magnets, and 
injector layouts are in progress and will be discussed. 


49219 (ANL/FPP/TM—103, pp 50-55) Power and gas flow 
= for monoenergetic neutral beam injectors. Fasolo, J.A. Jan 
1978. 

In Recent contributions to fusion reactor design. 

Large, ignition tokamak reactors (ITR, EPR, and beyond will 
require supplemental heating to achieve ignition. In the earlier 
machines, at least, this heating will probably be provided by mon- 
oenergetic neutral beams. These beams, with energies greater than or 
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equal to 150 keV, will most likely be derived from D* or D™ ions 
produced by direct extraction ion sources. A positive ion source will 
be followed by a bending magnet, a neutralizer, and a second 
bending magnet. The first magnet will remove molecular ions, and 
the second one atomic ions. Direct convertors will be used to 
recover energy from unused molecular and atomic ions. The first 
bending magnet may be omitted if D~ ion sources are used. Models 
have been developed for power and gas flow in injectors which 
employ direct extraction D* or D™ ion sources. The power flow 
model accounts explicitly for all beam losses in terms of line densities 
of gas along paths traversed by ions and neutrals and cross sections 
for dissociation and charge-changing collisions. The gas flow model 
uses the results of power flow calculations and known gas flows 
from sources and neutralizers to determine gas loads and pumping 
requirements in various parts of the injector. 


49220 (ANL/FPP/TM—103, pp 56-61) Protection of neutral- 
beam-accelerator electrodes from spark discharges. Praeg, W.F. Jan 
1978. 

In Recent contributions to fusion reactor design. 

The high-voltage (HV) electrodes of neutral beam sources 
(NBS's) must be protected from occasional sparks to ground. Spark 
currents can be limited with special transformers and reactors which 
introduce time delays that are long enough to quench the spark or to 
disconnect the energy source. A saturated time delay transformer 
(STDT) connected in series with the HV power supply detects spark 
faults and limits the current supplied by the power supply and its 
capacitance to ground; it also initiates spark quenching. Nonsaturat- 
ed, longitudinal reactors limit the discharge current supplied by the 
energy stored in the circuit capacitance of the NBS filament and arc 
power supplies long enough to discharge this capacitance into a 
resistor. The design principles of these protective circuits are pre- 
sented in this paper. 


49221 (BNL—S50727) Proceedings of the symposium on the pro- 
duction and neutralization of negative hydrogen ions and 
Prelec, K. (ed.). (Brookhaven National Lab., Upton, N.Y. (USA)). 
1977. Contract EY-76-C-02-0016. 376p. (CONF-770940—). Dep. 
NTIS, PC A17/MF AO1. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

Separate abstracts were prepared for each of the included 
papers. (MOW) 


49222 (BNL—S50727, pp 24-25) D™ formation by double-electron 
capture in alkaline-earth vapors: recent results. Morgan, T.J. (Wesley- 
an Univ., Middletown, CT). 1977. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

In Proceedings of the symposium on the production and 
neutralization of negative hydrogen ions and beams. 

The need for atomic collision data in neutral beam injection is 
summarized. Cross sections are presented for the production of 
negative hydrogen ions by double-electron capture of 2 to 180 keV 
D* ions in collision with magnesium and barium vapor targets. Over 
the energy range from 110 to 160 keV the barium cross section is 
about twenty-five times larger. The energy dependence of the two 
cross sections is markedly different, and the behavior is discussed. 


49223 (BNL—50727, pp 26-34) Production of negative hydrogen 
ions in low pressure hydrogen plasmas. Bacal, M.; Nicolopoulou, E.; 
Doucet, H.J. (Ecole Polytechnique, Palaiseau, France). 1977. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

In Proceedings of the symposium on the production and 
neutralization of negative hydrogen ions and beams. 

Negative ion densities of about 10'°cm™’ and relative nega- 
tive ion densities of about 20% are produced in simple plasma 
configurations, characterized by low neutral density, large volume 
and high homogeneity. The equilibrium negative ion densities calcu- 
lated taking into account known production and destruction process- 
es is about 100 times lower than the measured values. It is suggested 
that dissociative attachment from excited levels of H2 may be the 
cause of this discrepancy. 


49224 (BNL—S0727, pp 35-41) Confinement of negative ions in 
hydrogen plasmas. Doucet, H.J.; Nicolopoulou, E.; Bacal, M. (Ecole 
Polytechnique, Palaiseau, France). 1977. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

In Proceedings of the symposium on the production and 
neutralization of negative hydrogen ions and beams. 

Confinement of negative ions in hydrogen plasmas is analyzed 
using electrostatic and magnetic effects in diffusion plasmas and 
multipole devices. H~ densities of about 10’° cm~* are observed in 
hydrogen plasma of a few 10'°cm~® positive ion density. 
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49225 (BNL—50727, pp 170-172) Production of negative hydro- 
gen ion beams by double charge exchange. Semashko, N.N.; Kusnet- 
sov, V.V.; Krylov, A.I. (Inst. of Atomic Energy, Moscow). 1977. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

In Proceedings of the symposium on the production and 
neutralization of negative hydrogen ions and beams. 

Physical and technical aspects of a negative ion injector based 
on double charge exchange of low energy positive ions in sodium 
target are described. In preliminary experiments a negative ion 
current of 1.4 A, at an energy of 40 keV has been achieved at the 
MIN installation. 


49226 (BNL—50727, pp 173-178) Low-energy Do source for the 
production of D~ by double electron capture. Geller, R.; Jacquot, C.; 
Sermet, P. (CEN, Grenoble, France). 1977. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

In Proceedings of the symposium on the production and 
neutralization of negative hydrogen ions and beams. 

By using a d.c. microwave power of 2 kW, we can produce 
more than 2A equivalent of deuterium atoms in a range of energy 1-3 
keV. The equivalent current density is 0.1 A/cm* The pulse dura- 
tion is greater than 1 s. In the future, we shall associate this 
microwave positive ion source with a cesium vapor charge exchange 
cell (thickness 1-5 . 10%° at/cm?) to produce 0.4 A of D- with a 
current density of 15 mA/cm? An extrapolation of this technique 
allows to define a neutral injector unit of 1 MW (200 keV). 


49227 (BNL—50727, pp 228-235) Some comments on space 
charge neutralisation of positive and negative ion beams. Green, T.S. 
(Culham Lab., Abingdon, Eng.). 1977. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

In Proceedings of the symposium on the production and 
neutralization of negative hydrogen ions and beams. 

The importance of space charge forces in determining the 
transport of high current ion beams in neutral injectors has been 
stressed by Gabovich and more recently by Holmes. Both Gabovich 
and Holmes presented models which expanded on earlier treatments, 
although they differed from each other in many respects. In this note 
we consider the relations between these treatments and that based on 
the work of Dunn and Self on neutralisation of electron beams, and 


the applicability to problems encountered in injector design. 


49228 (BNL—S50727, pp 259-268) Neutral beam systems for the 
magnetic fusion program. Beal, J.W.; Staten, H.S. (Energy Research 
ad Development Administration, Washington, DC). 1977. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

In Proceedings of the symposium on the production and 
neutralization of negative hydrogen ions and beams. 

The attainment of economic, safe fusion power has been 
described as the most sophisticated scientific problem ever attacked 
by mankind. The presently established goal of the magnetic fusion 
program is to develop and demonstrate pure fusion central electric 
power stations for commercial applications. Neutral beam heating 
systems are a basic component of the tokamak and mirror experi- 
mental fusion plasma confinement devices. The requirements placed 
upon neutral beam heating systems are reviewed. The neutral beam 
systems in use or being developed are presented. Finally, the needs 
of the future are discussed. 


49229 (BNL—50727, pp 284-289) Negative ion beam consider- 
ations for advanced-fuel fusion. Miley, G.H. (Univ. of Illinois, 
Urbana). 1977. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

In Proceedings of the symposium on the production and 
neutralization of negative hydrogen ions and beams. 

The prospects of burning advanced-fuels such as Catalyzed-D 
or D-*He are heavily dependent on negative-ion source technology 
due to the higher energies and efficiencies required by such fuels. 
Injection requirements for the start-up of a Catalyzed-D tokamak are 
discussed as well as some aspects of injection systems for a small D- 
He field-reversed mirror. For the burn period of the latter, 500-keV 
injection with an efficiency > or approximately equal to 70% 
appears mandatory, making the negative-ion approach virtually the 
only feasible technique. 


49230 (BNL—S50727, pp 315-321) Negative hydrogen and deuter- 
ium ion production by a laser irradiation of alkali hydride/deuteride 
targets. Vanek, Y.; Gekelman, W.; Wong, A.Y. (TRW Systems 
Group, Redondo Beach, CA). 1977. 
_ From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 
In Proceedings of the symposium on the production and 
neutralization of negative hydrogen ions and beams. 


ERA VOL. 3, NO. 20 


The parameters of a plasma produced by irradiation of alkali 
hydride targets with a ruby laser pulse are experimentally measured. 
Positive and negative ion abundances are determined with a quadru- 
pole mass analyzer. Electron temperature was measured with rapidly 
swept Langmuir probes. Negative (H~) ion temperature was ob- 
tained using the mass analyzer and focusing grids. The electron 
density near the target was determined by optical holography. The 
quantity of negative ions produced per laser pulse and the efficiency 
of their production make the source attractive for the future devel- 
opment of high energy neutral beam systems. Initial extraction 
experiments of H~ from the source plasma are described and devel- 
opment of a source with a longer time duration is discussed. 


49231 (BNL—S50727, pp 322-325) Negative hydrogen-ions pro- 
duced from clusters for plasma heating. Becker, E.W.; Falter, H.D.; 
Hagena, O.F.; Henkes, W.; Klingelhoefer, R.; Moser, H.; Obert, W.; 
Poth, I. (Univ., Karlsruhe, Ger.). 1977. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

In Proceedings of the symposium on the production and 
neutralization of negative hydrogen ions and beams. 

High-intensity and energetic hydrogen beams (0.1 - 1 keV/ 
atom) are produced by ionizing and electrostatically accelerating 
cluster beams, obtained from the core of a partly condensed super- 
sonic hydrogen nozzle flow. The accelerated clusterions (10 - 10 
atoms/charge) are passed into a gas cell where they disintegrate into 
small fragments, most probably hydrogen molecules. If the gas cell is 
filled with Cs-vapor it is expected that by charge exchange of these 
molecules high-intensity negative hydrogen ion-beams can be pro- 
duced. The acceleration of the negative ions up to energies of 
interest for the heating of future fusion plasmas (approximately equal 
to 2 MeV/atom) and the production of the energetic positive cluster- 
ions can be done with the same power-supply using the tandem 
principle. 


49232 (BNL—50727, pp 326-339) Electron gun negative ion 
source experiments. Singletary, L.D.; Sellen, JM. (TRW Inc., Re- 
dondo Beach, CA). 1977. 

From Symposium on the production and neutralization of 
negative hydrogen ions and beams; Upton, NY, USA (26 Sep 1977). 

In Proceedings of the symposium on the production and 
neutralization of negative hydrogen ions and beams. 

Increased energy requirements for neutral particle beams 
indicate an advantage due to the use of negative ion sources. This 
paper describes feasibility study experiments on the use of an elec- 
tron beam excitation of a sodium hydride target to produce these 
ions. The plasma produced by this reaction was analyzed by means 
of Faraday cup detectors, a quadrupole analyzer and an extractor- 
separator sensor, which is described in the paper. The results indi- 
cate a ratio of negative hydrogen ions to all positive ions which 
varies from 0.2 to 0.8. It was determined that the electron gun 
negative ion source was feasible and specifically that a hot cathode 
electron gun providing an energy of 10 J over a period of millisec- 
onds focused down to a 1 inch spot on a NaH target can generate a 
plasma of sufficient density and temperature to furnish a potential 
source of H™ ions. 


49233 (CONF-771129—) Proceedings of the fusion fueling work- 
shop. (Princeton Univ., N.J. (USA); Department of Energy, Wash- 
ington, D.C. (USA). Office of Fusion Energy). Mar 1978. Contract 
EY-76-C-02-3073. 159p. Dep. NTIS, PC A08/MF AOl1. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

Separate abstracts were prepared for each of the 30 included 
papers. (MOW) 


49234 (CONF-771129—, pp 2-5) Fueling by coaxial plasma guns. 
Marshall, J. (Los Alamos Scientific Lab., NM). Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

The operating principles of pulsed coaxial guns are reviewed. 
Some problems involved with the injection of plasma beams from 
these guns into containment fields are described. The injection 
during reactor operating conditions is then discussed. (MOW) 


49235 (CONF-771129—, pp 6-11) Prospects for deflagration 
guns. Cheng, D.Y.; Tripathi, P.P.; Chang, C.N. (Univ. of Santa 
Clara, CA). Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

Deflagration is a process of fluid expansion with energy 
addition. Its existence in plasma physics was first discovered in the 
back-strapped T-tube experiments. In the coaxial plasma gun con- 
figuration the operation can be simple and yet produce a clean, high 
density (5 x 10° cm~*), and high kinetic energy (10 to 50 keV) 
collimated plasma beam. Plasma acceleration mechanism was 
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thought to be driven by J x B force. Tapered electrodes have been 
used to obtain plasma beams. Scaling of the gun can be performed 
according to simple theory based on momentum and energy balance. 
Proposed plasma fueling and injection to magnetic fusion systems 
will be discussed. 


49236 (CONF-771129—, pp 13-17) Cluster beam injection. Bot- 
tiglioni, F.; Coutant, J.; Fois, M. (CEN, Fontenay-aux-Roses, 
France). Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

Areas of possible applications of cluster injection are dis- 
cussed. The deposition inside the plasma of molecules, issued from 
the dissociation of the injected clusters, has been computed. Some 
empirical scaling laws for the penetration are given. 


49237 (CONF-771129—, pp 18-20) Reactor refueling by using 
cluster ions. Be, S.H.; Okamoto, K.; Enjoji, H.; Yano, K.; Kenkyu- 
sho, R. (Inst. of Physical and Chemical Research, Wako, Saitama, 
Japan). Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

We propose to use a neutral deuterium beam produced from 
the negative ion source using cluster ions for refueling into TCT 
material test reactor. After estimating necessary plasma parameters 
and geometry dimensions of the reactor, we discuss the feasibility of 
using the high energy deuterium beam produced from the negative 
ion source using cluster ions for refueling. 


49238 (CONF-771129—, pp 23-26) Beam penetration: theory 
and predictions. Rome, J.A. (Oak Ridge National Lab., TN). Mar 
1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

A review of the theory of beam penetration and deposition in 
tokamaks shows that large neutral energies are required to penetrate 
reactor plasmas. On the other hand, for good efficiency, positive ion 
sources must operate below approximately 80 keV (H*). Thus 
innovative start-up and heating scenarios are required. Design of an 
injection system is discussed. Fueling by means of high energy beams 
appears to be inefficient and may lead to “blow out” or to a lack of 
central heating. 


49239 (CONF-771129—, pp 27-34) Fueling with neutral beams. 
Fink, J.H. (Univ. of California, Livermore). Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

Neutral beams, which effectively heat and fuel mirror reac- 
tors, provide high-energy particles that readily cross magnetic fields 
to penetrate, heat, and fuel confined plasmas. The potential reliabil- 
ity, efficiency, and cost of large neutral-beam injectors make them 
desirable components of an operating mirror reactor. Because neu- 
tral beams are a poor source of low-energy particles, some other 
means of fueling large Tokamaks is needed. 


49240 (CONF-771129—, pp 35-38) Status of the LBL/LLL de- 
velopment program. Berkner, K.H.; Cooper, W.S.; Ehlers, K.W.,; 
Pyle, R.V.; Hooper, E.B. Jr. (Univ. of California, Berkeley). Mar 
1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

The status and near-term goals of the LBL/LLL neutral- 
beam-development program are described. The emphasis in this 
paper is on the technology of systems based on the acceleration and 
neutralization of positive ions; this approach will be used in the near 
term, probably through 1985 at least. For more efficient injection, 
part of our plan is to develop a negative-ion approach suitable for 
200- to 400-kV injectors on confinement experiments in the 1985 to 
1990 period. However, the negative-ion based program is still very 
much in the research phase, and it is difficult to project how it will 
phase into fusion reactor fueling experiments. 


49241 (CONF-771129—, pp 39-42) Neutral beam injection ex- 
periments at ORNL: fueling aspects. Neilson, G.H.; Lyon, J.F. (Oak 
Ridge National Lab., TN). Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

The Oak Ridge National Laboratory (ORNL) neutral beam 
injection program, beginning with the Oak Ridge Tokamak 
(ORMAK) and continuing with the Impurity Study Experiment 
(ISX), is reviewed. The emphasis of these experiments has been on 
plasma heating, but some insights into the fueling issue have been 
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provided as well. However, there is no conclusive evidence as yet 
for any significant impact of injection on the plasma particle balance. 


49242 (CONF-771129—, pp 43-47) Development of the TFTR 
neutral beam injection system. Prichard, B.A. Jr. (Princeton, Univ., 
NJ). Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

The TFTR Neutral Beam Lines are designed to inject 20 MW 
of 120 keV neutral deuterium atoms into the plasma. This is accom- 
plished using 12 sources, 65 amperes each, mounted in 4 beam lines. 
The 120 kV sources are being developed by LBL and a prototype 
beam line which will be tested at Berkeley is being developed as a 
cooperative effort by LLL and LBL. The implementation of these 
beam lines has required the development of several associated pieces 
of hardware. The control and monitoring of the 12 sources will be 
done via the TFTR computer control system (CICADA) as will 
other parts of the machine, and software is being developed to 
condition and operate the sources automatically. The prototype 
beam line is scheduled to begin operation in the fall of 1978 and all 
four production beam lines on TFTR in 1982. 


49243 (CONF-771129—, pp 48-51) Summary of fueling by neu- 
tral beams. Jassby, D.L. (Princeton Univ., NJ). Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

Injected neutral beams supply energy, particles, and momen- 
tum to a plasma, while the thermalizing fast ions also increase the 
fusion reactivity by beam-target or hot-ion reactions. Magnetic 
mirror machines take advantage of all of these features, with the 
exception of the momentum input. Neutral-beam injection into toroi- 
dal plasmas has been proposed and has so far been utilized mainly as 
a source of heat, and secondarily as a source of increased neutron 
production. Nevertheless, fueling by injected beams can also play an 
important role in toroidal plasmas, especially in the start-up phase of 
ignited plasmas, or for the quasi-steady maintenance of low-Q plas- 
mas where the average ion energy may exceed the electron energy 
by a large factor. 


49244 (CONF-771129—, pp 57-60) Fueling and shielding by 
gas—plasma blankets in Alcator. Parker, R.; Molvig, K.; Scaturro, L. 
(Massachusetts Inst. of Tech., Cambridge). Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

The Alcator tokamak routinely operates in a regime in which 
the plasma is opaque to neutrals, the ratio of mean free path 1/sub n/ 
to radius a being |/sub n//a approximately 0.1. There are two 
important consequences for high density tokamak operation. First, 
the plasma fueling, i.e., the buildup and maintenance of high density 
(in excess of 10'° cm~* at the center) cannot be the result of neutral 
ionization, and second, the plasma shields the wall from the harmful 
effects of energetic neutrals. In the case of the fueling problem, it 
appears that an inward convection of plasma is required in order to 
increase the density to the observed levels. Simulations show that 
the Ware pinch coupled with anomalous particle transport near the 
edge is capable of mocking up the density rise; however, the time 
scale in the present model is about a factor of 2 longer than the 
experimental time scale. The plasma shield is the result of multiple 
ionization and charge exchange of neutrals which occurs when 1/sub 
n/ less than a. Not only do energetic neutrals become reabsorbed 
before hitting the wall, but the background neutral density falls 
rapidly as 1/sub n/ decreases; hence the intensity of the source of 
energetic neutrals diminishes. The effect has been clearly observed 
experimentally and is in qualitative agreement with computations of 
the neutral gas dynamics. 


49245 (CONF-771129—, pp 61-66) Effects of fueling profiles on 
plasma transport. Houlberg, W.A.; Mense, A.T.; Attenberger, S.E.; 
Milora, S.L. (Oak Ridge National Lab., TN). Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

The effects of cold particle fueling profiles on particle and 
energy transport in ar ignition sized tokamak plasma are investigated 
in this study with a one-dimensional, multifluid transport model. A 
density gradient driven trapped particle microinstability model for 
plasma transport is used to demonstrate potential effects of fueling 
profiles on ignition requirements. Important criteria for the develop- 
ment of improved transport models under the conditions of shallow 

particle fueling profiles are outlined. A discrete pellet fueling model 
deme: that large fluctuations in density and temperature may 
occur in the outer regions of the plasma with large, shallowly 
penetrating pellets, but fluctuations in the pressure profile are small. 
The hot central core of the plasma remains unaffected by the large 
fluctuations near the plasma edge. 
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49246 (CONF-771129—, pp 67-71) Equilibrium and stability 
features of gas blanket systems. Ohlsson, D. (Royal Inst. of Tech., 
Stockholm). Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

The equilibrium properties of gas blanket systems will be 
reviewed. In particular, steady state solutions of the balance equa- 
tions, compatible with the neutral gas blanket concept, are presented. 
The stability properties of gas insulated plasmas are discussed in 
some detail. It is shown that the joint effect of plasma neutral gas 
interaction and resistivity introduce strong stabilizing effects for a 
large class of MHD modes. This applies however only within 
specific parameter ranges. 


49247 (CONF-771129—, pp 72-74) Gas blanket fueling of a 
tokamak reactor. Gralnick, S.L. (Princeton Univ., NJ). Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

The purpose of this paper is a speculative investigation of the 
potential of fueling a Tokamak by introducing a sufficiently large 
quantity of gaseous deuterium and tritium at the vacuum wall 
boundary. It is motivated by two factors: current generation toka- 
maks are, in a manner of speaking, fueled from the edge quite 
successfully as is evidenced by pulse lengths that are long compared 
to particle recycling times, and by rapid plasma density increase 
produced by gas puffing, alternative, deep penetration fueling tech- 
niques that have been proposed possess severe technological prob- 
lems and large costs. 


49248 (CONF-771129—, pp 86-89) Review of pellet fueling. 
Turnbull, R.J. (Univ. of Illinois, Urbana). Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

Fusion reactors based on the Tokamak concept (possibly 
mirrors, too) will require a low energy method of fueling. Refueling 
by using solid pellets of hydrogen isotopes appears to be the most 
promising low energy technique. The main issue in assessing the 
feasibility of pellet fueling is the ability of the pellet to penetrate into 
the central region of the reactor. A review is presented of the 
various theories predicting the lifetime of the pellet and their regions 
of applicability. Among the phenomena considered are neutral abla- 
tion of the solid, ionized ablation of the solid, shielding of the pellet 
by neutral molecules and electrons and ions, flow of the ablation 
cloud, distortion of the magnetic field by the flow of an ionized 
ablation cloud, and charging and electrostatic shielding of the pellet. 
A brief summary of results of experiments done by the University of 
Illinois-Oak Ridge and Riso groups is presented. The results of these 
experiments indicate that, at least at the low temperatures and 
densities used, a neutral ablation-neutral shielding model is correct. 
Finally, since all indications are that in order for pellet fueling to be 
successful, high velocity pellets will be needed, a brief discussion of 
possible acceleration techniques is presented. 


49249 (CONF-771129—, pp 90-93) Equilibrium and linear stabil- 
ity of gas flow near an ablating pellet. Parks, P.; Felber, F.; Miller, P.; 
a R.; Vaslow, D. (General Atomic Co., San Diego, CA). Mar 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

The present pellet ablation model is being refined because the 
feasibility of pellet fueling strongly depends upon the pellet ablation 
rate. The relevant atomic processes occurring in the ablation, such as 
thermal dissociation, excitation, and ionization affect the temperature 
and density of the ablation, and therefore must be included self- 
consistently. The temperature and degree of ionization determine the 
conductivity of the ablation, which is necessary to estimate the effect 
of electrical charging of the pellet on the ablation rate. The space- 
charge and the energy sinks of the atomic processes reduce the 
ablation rate. Nonlaminar flow, or turbulence, near the pellet can 
have a large effect on the ablation rate. A linear perturbation analysis 
of the compressible-flow equations, however, shows that the ablation 
cloud is stable. Several factors contribute to the stability. Because 
the rate of increase of the pellet surface recession is negligible 
compared to nabla p/rho, where p is the pressure and rho is the mass 
density, the Rayleigh-Taylor instability will be insignificant. More- 
over, convection carries perturbations beyond the sonic point where 
they can no longer influence flows in the subsonic region of the 
cloud. Other stabilizing mechanisms are noted. 


49250 (CONF-771129—, pp 94-98) Magnetic shielding effects in 
pellet plasma interactions. Politzer, P.A.; Thomas, C.E. Jr. (Massa- 
chusetts Inst. of Tech., Cambridge). Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 


ERA VOL. 3, NO. 20 


In Proceedings of the fusion fueling workshop. 

The principal goal of the analysis of the interaction between 
solid D-T pellets and a thermonuclear reactor grade plasma is the 
determination of the ablation rate, and the pellet lifetime as functions 
of the reactor plasma parameters and the pellet size. This analysis 
can be separated into four parts: (1) the shielding of the pellet surface 
by the ablated material; (2) calculation of the ablation dynamics for 
the reduced energy flux; (3) analysis of the time evolution of the 
shielding cloud and ablation rate; (4) analysis of the motion of an 
ablating pellet across the reactor plasma. The latter two questions 
have not as yet been considered in any detail. In computations of the 
fuel deposition profile, the pellet velocity has always been assumed 
to be constant and equal to the injection velocity. Transients in the 
time evolution of the cloud of ablated material have also been 
neglected, generally on the assumption that these transients are short 
compared to the pellet lifetime, and so a quasi-steady-state situation 
exists at all times. In this paper we consider the first of these 
questions, the shielding of the pellet surface by the ablation cloud. 


49251 (CONF-771129—, pp 105-109) Pellet experiments at 
ORNL. Milora, S.L.; Foster, C.A. (Oak Ridge National Lab., TN). 
Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

A review is given of the results of the recent series of 
experiments performed on the Oak Ridge Tokamak (ORMAK) in 
which pellets of solidified hydrogen were injected by a gas dynamic 
acceleration technique into the warm edge plasma at speeds varying 
between 90 and 100 m/sec. Pellets of different size, namely 70 um 
diam and 210 um diam, were injected during experiments conducted 
separately in order to ascertain the functional dependence of pellet 
ablation rate on pellet size. Optical diagnostic techniques, including 
line radiation measurements and high speed photography, were 
employed to monitor the region of interaction of the pellet in the 
plasma. The evidence strongly suggests that a large (approximately 1 
cm) luminous cloud of neutral hydrogen surrounds the pellet, shield- 
ing it from plasma electrons which are degraded in energy as they 
penetrate the cloud en route to the pellet surface. In addition to 
providing a direct measurement of pellet lifetime, the diagnostic 
techniques mentioned above provided information from which the 
pellet position, the ablation rate, and the spatial distribution of mass 
in the hydrogen cloud were inferred. These measured parameters 
were found to be in good agreement with a recently proposed 
theoretical pellet ablation model which accounts for the shielding of 
energetic plasma electrons by neutral hydrogen molecules ablated 
from the hydrogen ice. The consequences of the pellet lifetime 
scaling law resulting from this theory and the direction of future 
pellet experiments at Oak Ridge National Laboratory (ORNL) are 
discussed. 


49252 (CONF-771129—, pp 110-113) Pellet ablation studies at 
Garching. Amenda, W.; Buechl, K.; Lang, R.; Lengyel, L.L.; Ried- 
mueller, W. (Max-Planck-Institut fuer Plasmaphysik, Garching, 
Ger.). Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

Results pertaining to ablation rate analysis, cryogenic pellet 
source development, and ablation rate measurements are presented. 


49253 (CONF-771129—, pp 114-116) Pellet refueling program at 
Risoe. Andersen, V.; Chang, C.T.; Joergensen, L.W.; Nielsen, P.; 
Sillesen, A.H. (Risoe National Lab., Denmark). Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

The pellet refueling work at Riso has up to now been concen- 
trated at studying the ablation rate of hydrogen pellets in hydrogen 
and deuterium plasmas in the Puffatron device. The main results of 
these studies are well known and we shall only give a brief summary 
including some more recent results relating to the ablation process. 
The work on the Puffatron device has been completed and we are 
presently preparing to start ablation studies in a small Tokamak, 
Dante. This tokamak has only been constructed this summer and 
ablation studies are expected to begin in the beginning of 1978. We 
shall give the expected parameters of the tokamak plasma and 
indicate some of the planned work. In this presentation we shall also 
report on the theoretical work on refueling taking place at Riso. We 
have particularly been interested in the effect of a-particles which 
could significantly alter the conclusions made from present experi- 
ments. 


49254 (CONF-771129—, pp 117-122) ORNL pellet acceleration 
program. Foster, C.A.; Milora, $.L. (Oak Ridge National Lab., TN). 
Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 
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In Proceedings of the fusion fueling workshop. 
The Oak Ridge National Laboratory (ORNL) pellet fueling 
rogram is centered around developing equipment to accelerate 
on pellets of solidified hydrogen to high speeds. This equipment 
will be used to experimentally determine pellet-plasma interaction 
physics on contemporary tokamaks. The pellet experiments per- 
formed on the Oak Ridge Tokamak (ORMAK) indicated that much 
larger, faster pellets would be advantageous. In order to produce 
and accelerate pellets of the order of 1 to 6 mm in diameter, two 
apparatuses have been designed and are being constructed. The first 
will make Hp pellets by extruding a filament of hydrogen and 
mechanically chopping it into pellets. The pellets formed will be 
mechanically accelerated with a high speed arbor to a speed of 950 
m/sec. This technique may be extended to speeds up to 5000 m/sec, 
which makes it a prime candidate for a reactor fueling device. In the 
second technique, a hydrogen pellet will be formed, loaded into a 
miniature rifle, and accelerated by means of high pressure hydrogen 
gas. This technique should be capable of speeds of the order of 1000 
m/sec. While this technique does not offer the high performance of 
the mechanical accelerator, its relative simplicity makes it attractive 
for near-term experiments. 


49255 (CONF-771129—, pp 123-130) Review of gas gun technol- 
ogy with emphasis on fusion fueling applications. Flagg, R.F. (Physics 
International Co., San Leandro, CA). Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

A review is made of current light gas gun and related hyper- 
velocity launcher technology with emphasis on physical and techno- 
logical limits, advantages, and disadvantages as they apply to injec- 
tion requirements for refueling Tokamak type nuclear fusion reac- 
tors. It is shown that the mass and velocity requirements for refuel- 
ing are well within the capabilities of the state of the art and can be 
produced by several of the different types of gun/launching devices. 
The practical problems of adapting this performance capability to 
the refueling task are addressed and some possible configurations are 
given including both single pellet and multiple pellet injection. A 
short bibliography is given for those who wish additional detailed 
information. 


49256 (CONF-771129—, pp 131-138) Fueling by liquid jets. 
Bruno, C. (Physics International Co., San Leandro, CA). Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

Maintenance of steady-state burn in tokamak fusion reactors 
will require a reliable method for fueling them during operation. The 
injection of high-velocity dense-phase DT is one solution under 
investigation. The eventual requirements are not known precisely 
but the next series of experiments in tokamak devices (e.g., Doublet 
III, PDX) could use millimeter size particles with velocities of the 
order of 2000 m/s. This paper presents results on the feasibility of a 
high-pressure injection system to meet these objectives. 


49257 (CONF-771129—, pp 139-143) Linear resonance accelera- 
tion of pellets. Mills, R.G. (Princeton Univ., NJ). Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

A possible requirement for the acceleration of macroscopic 
pellets to velocities exceeding 10* meters per second implies the 
development of new apparatus. A satisfactory approach might be the 
linear resonance accelerator. Such apparatus would require the 
charging of pellets to very high values not yet demonstrated. The 
incompatibility of phase stability with radial stability in these ma- 
chines may require abandoning phase stability and adopting feedback 
control of the accelerating voltage to accommodate statistical fluctu- 
ations in the charge to mass ratio of successive pellets. 


49258 (CONF-771129—, pp 144-145) Summary of fueling by 
pellet injection. Stewart, L.D. (Princeton Univ., NJ). Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

Model-based studies were presented which indicated in all 
cases that shielding will occur, but there was not total agreement in 
these studies on the mechanism of the shielding. The data from the 
pellet ablation experiment on ORMAK was explained by consider- 
ing the plasma electron flux, incident on the pellet surface, to create 
an ablated neutral cloud which self-consistently attenuates the inci- 
dent electron flux. The lack of total agreement in the studies comes 
about when extending this to tokamak reactor plasmas. Various 
groups contended either that this mechanism would continue to 
dominate in reactor plasmas, or that it would be modified by a 
comparable heat flux from alphas, or that it would be modified 
somewhat by electrostatic shielding because of electron flux induced 
charge buildup on the pellet, or that it would be modified by 
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ionization of the neutral cloud yielding a plasma cloud shield, or that 
this same plasma cloud would exclude magnetic field causing deflec- 
tion of the incident electron flux and therefore additional shielding. 


49259 (CONF-771129—, pp 147-150) Assessment of fusion fuel- 
ing technology. Stuart, G.W. (Science Applications, Inc., La Jolla, 
CA). Mar 1978. 

From Workshop on fusion fueling; Princeton, NJ, USA (1 
Nov 1977). 

In Proceedings of the fusion fueling workshop. 

We have performed an assessment on the status of fueling 
technology as of the Spring of 1977. Hence more recent develop- 
ments, such as may be reported at this meeting, are not included in 
the survey. The yardstick used to measure the adequacy of refueling 
technology is whether or not it appears possible at present (and with 
what risk factor) to develop equipment (on a timely basis) to achieve 
the quantitative refueling requirements of: firstly, future large scale 
experiments, and finally, of power reactors. The assessment covered 
the range of different magnetically confined fusion machine types. 


49260 (ORNL/TM—6293) FLOC; Field Line and Orbit Code 
for the study of ripple beam injection into tokamaks. Fowler, R.H.; 
Lee, D.K.; Gaffney, P.W.; Rome, J.A. (Oak Ridge National Lab., 
Tenn. (USA)). Jun 1978. Contract W-7405-ENG-26. 39p. Dep. 
NTIS, PC A03/MF AO1. 

The computer code described is used to study ripple beam 
injection into a tokamak plasma. The collisionless guiding center 
equations of motion are integrated to find the orbits of single 
particles in realistic magnetic fields for ripple injection. In order to 
determine if the ripple is detrimental to the plasma, the magnetic flux 
surfaces are constructed by integration of the field line equations. 
The numerical techniques are described, and use of the code is 
outlined. A program listing is provided, and the results of sample 
cases are presented. 


49261 (SAN—1239-1) Energetic high current neutral beams for 
controlled fusion applications. Arnush, D.; Vanek, V. (TRW Defense 
and Space Systems Group, Redondo Beach, Calif. (USA)). [nd]. 
Contract EY-76-C-03-1239. 42p. (TRW-SN—26764). Dep. NTIS, 
PC A03/MF AO1. 

The experimental effort performed to date at TRW has con- 
centrated on the development of reliable diagnostics and the nega- 
tive hydrogen and deuterium ion characterization. In these experi- 
ments, it was observed that negative hydrogen and deuterium ions 
are very abundant in a plasma produced from the target irradiated 
by a Q switched ruby laser. The extraction of negative ions together 
with electrons from the plasma plume was achieved. It is not exactly 
known at this point what the ratio of negative ions to electrons in the 
extracting beam is. The diagnostics of the beam will be improved in 
the follow-on contract. 


49262 (UCID—17823) “Best” **°U-producing blanket for the 
tandem mirror hybrid. Bender, D. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 6 Jun 1978. Contract W-7405- 
ENG-48. 20p. Dep. NTIS, PC A02/MF AOI. 

A first-order system analysis was used to evaluate various 
characteristics of ***U-producing hybrids. A cost model was also 
developed for the hybrid. 


49263 (UCRL—80585) Scoping studies of *°°U breeding fusion 
fission hybrid. Maniscalco, J.A.; Hansen, L.F.; Allen, W.O. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). May 1978. 
Contract W-7405-ENG-48. llp. Dep. NTIS, PC A02/MF AOI1. 

Neutronic calculations have been carried out in order to 
design a laser fusion driven hybrid blanket which maximizes 7*°U 
production per unit of thermal energy (greater than or equal to 1 kg/ 
MW/sub T/-year) with acceptable fusion energy multiplication (M/ 
sub F/ approximately 4). Two hybrid blankets, a thorium and a 
uranium-thorium blanket, are discussed in detail and their perform- 
ance is evaluated by incorporating them into an existing hybrid 
design (the LLL/Bechtel design). The overall performance of the 
two laser fusion driven ***U producers is discussed and estimates are 
given of (1) the number of equivalent thermal power fission reactors 
(LWR, HWR, SSCR and HTGR) that these fusion breeders can 
fuel, (2) their capital cost, and (3) the cost of electricity in the 
combined fusion breder-converter reactor scenario. 


49264 Capital cost estimates for advanced-fuel tokamak power 
plants. Usher, J.L.; Powell, J.R.; Fillo, J.A. (Brookhaven National 
Lab., Upton, NY). Trans. Am. Nucl. Soc.; 28: 28(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


49265 Startup scenarios in tokamak reactors. Houlberg, W.A.; 
Peng, Y.K.M.; Mense, A.T.; Attenberger, S.E. (Oak Ridge National 
Lab., TN). Trans. Am. Nucl. Soc.; 28: 42(Jun 1978). 
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From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


49266 Fueling requirements for a self-sustained field-reversed 
mirror. Miley, G.; Gibson, D.; DeVeaux, J.; Driemeyer, D.; Gilligan, 
J. (Univ. of Illinois, Urbana). Trans. Am. Nucl. Soc.; 28: 42-44(Jun 
1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
See CONF-780622—. 


49267 Two- and three-dimensional neutronics analyses of the 
TFTR neutral-beam injectors. Santoro, R.T.; Lillie, R.A.; Alsmiller, 
R.G. Jr.; Barnes, JM. (Oak Ridge National Lab., TN). Trans. Am. 
Nucl. Soc.; 28: 655-657(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


TRITIUM PROCESSING, ENVIRONMENT AND SAFETY 
REFER ALSO TO CITATION(S) 46986, 49153, 49294 


49268 (ANL/FPP/TM—103, pp 31-36) Tritium handling trade 
studies and design options for the GA/ANL TNS. Mintz, J.M. (Gener- 
al Atomic Co., San Diego, CA); Clemmer, R.G.; Maroni, V.A. Jan 
1978. 


In Recent contributions to fusion reactor design. 

A comprehensive effort involving members of both the Gen- 
eral Atomic Company (GA) and the Argonne National Laboratory 
(ANL) has been undertaken to define the objectives, criteria and 
potential systems design solutions that accrue to the tritium handling 
systems for the next logical step in tokamak reactor development 
(TNS). A primary focus of these activities has been a systematic 
analysis of fuel cycle parameters and trade studies on the sensitivity 
of these parameters to reactor design and operating conditions. 
Principal results of these analyses and an assembly of potentially 
useful design concepts for various subsystems of the fuel cycle are 
presented. 


49269 (PPG—342) Safety of fusion reactors. Final report. Kas- 
tenberg, W.E.; Okrent, D.; Pomraning, G.C. (California Univ., Los 
Angeles (USA). School of Engineering and Applied Science). Oct 
1977. Contract EY-76-C-03-0010-026. 112p. Dep. NTIS, MF AOl. 

Portions of document are illegible. 

Following a number of first-generation fusion power plant 
design concepts and their subsequent analysis, a second generation of 
fusion reactor designs have emerged. These include three conceptual 
experimental power reactor (EPR) design studies and UWMAK-III, 
a noncircular Tokamak power reactor design. In this report, the 
results of an initial examination of potential safety questions for these 
second-generation reactor designs is presented. In this study, these 
questions are handled within the context of questions relating to 
tritium, the first wall, the primary and secondary heat removal 
systems, and the magnet systems. (MOW) 


49270 (UCRL—80479) Tritium management in fusion reactors. 
Galloway, T.R. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). May 1978. Contract W-7405-ENG-48. 23p. 
(CONF-780508—10). Dep. NTIS, PC A02/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

This is a review paper covering the key environmental and 
safety issues and how they have been handled in the various magnet- 
ic and inertial confinement concepts and reference designs. The 
issues treated include: tritium accident analyses, tritium process 
control, occupational safety, HTO formation rate from the gas- 
phase, disposal of tritium contaminated wastes, and environmental 
impact--each covering the Joint European Tokamak (J.E.T. experi- 
ment), Tokamak Fusion Test Reactor (TFTR), Russian T-20, The 
Next Step (TNS) designs by Westinghouse/ORNL and General 
Atomic/ANL, the ANL and ORNL EPR’s, the G.A. Doublet 
Demonstration Reactor, the Italian Fintor-D and the ORNL Demo 
Studies. There are also the following full scale plant reference 
designs: UWMAK-III, LASL’s Theta Pinch Reactor Design 
(RTPR), Mirror Fusion Reactor (MFR), Tandem Mirror Reactor 
(TMR), and the Mirror Hybrid Reactor (MHR). There are four laser 
device breakeven experiments, SHIVA-NOVA, LLL reference de- 
signs, ORNL Laser Fusion power plant, the German “Saturn,” and 
LLL’s Laser Fusion EPR I and II. 


49271 (UCRL—81072) Assessment of fire hazards in buildings 
housing fusion energy experiments. Alvares, N.; Lipska, A. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 2 May 
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1978. Contract W-7405-ENG-48. 2lp. (CONF-780502—6). Dep. 
NTIS, PC A02/MF AO1. 

From 23. national SAMPE symposium; Anaheim, CA, USA 
(2 May 1978). 

A number of materials in and within the proximity of build- 
ings housing fusion energy experiments (FEE) were analyzed for 
their potential fire hazard. The materials used in this study were 
mostly: electrical and thermal insulations. The fire hazard of these 
materials was in terms of their ease of ignition, heat release 
rate, generation of smoke, and the effect of thermal environment on 
the combustion behavior. Several fire protection measures for build- 
ings housing the (FEE) projects are analyzed and as a result of this 
study are found to be adequate for the near term. 


POWER CONVERSION SYSTEMS 


49272 High-efficiency steam power cycles for fusion reactors. 
Powell, J.R.; Makowitz, H.; Fillo, J. (Brookhaven National Lab., 
Upton, NY). Trans. Am. Nucl. Soc.; 28: 27-28(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


49273 Direct energy conversion of monochromatic ion beams 
with space charge compensation. Vinogradova, O.A.; Dimitrov, S.K.; 
Luts’ko, A.S.; Smirnov, V.M.; Tel’kovskii, V.G. At. Energ. (USSR); 
42: No. 5, 411-412(May 1977). (In Russian). 


INERTIAL CONFINEMENT TECHNOLOGY 


REFER ALSO TO CITATION(S) 48334, 48525, 48526, 48528, 
48529, 48533, 48603, 49106, 49263 


49274 (LA—7233-MS) Design considerations for the Air Force 
Weapons Laboratory FX25 plasma heating experiment. Thode, L.E. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Apr 1978. Contract 
W-7405-ENG-36. 1lp. Dep. NTIS, PC A02/MF AO1. 

The potential of using the FX25 relativistic electron beam 
generator to produce a multikilovolt, 10% to 10'7 cm~® density 
plasma is discussed. An initial design of an experiment to investigate 
the effects of ionization gradients, hydrodynamic gradients, anode 
foil scattering, external magnetic field strength, and beam self- 
magnetic field strength on the collective interaction is provided. It is 
concluded that a plasma energy density of 107° to 1074 eV/cm* may 
be achievable with the FX25 generator. 


49275 (SAND—77-1640C) Particle beam targets containing pre- 
heated fuel and magnetic fields. Farnsworth, A.V. Jr.; Widner, M.M.; 
Chang, J.; Leeper, R.J.; Baker, L.; Olsen, J.N. (Sandia Labs., Albu- 
querque, N.Mex. (USA)). 1978. Contract EY-76-C-04-0789. 26p. 
(CONF-780202—17). Dep. NTIS, PC A03/MF AO1. 

From Topical meeting on inertial confinement fusion; San 
Diego, CA, USA (7 Feb 1978). 

A particle beam fusion target containing preheated fuel and 
magnetic fields has recently been employed to produce measurable 
thermonuclear neutrons. Future scaling experiments and extention to 
breakeven are discussed. 


49276 (UCRL—50025-77-3, pp 13-19) 25-MJ energy storage 
system delivers 3.5 MA in 1 ms. Whitham, K. 3 Apr 1978. 

In Electronics Engineering Department quarterly report No. 
3, 1977. 

A 25-MJ, 20-kV capacitive energy storage and delivery 
system has been built and tested for Shiva. LLL laser fusion 
program’s giant, multiarmed fusion research laser. This system sup- 
plies more than 3.5 MA in less than 1 ms to 2400 xenon flashlamps 
for optical pumping of laser amplifiers. The peak powder require- 
ments of this energy need exceed the capacity of the public utility 
power grid. Thus, to achieve this peak power, we developed a large 
capacitor bank as the intermediate storage and power conditioner. 
Because personnel safety was a prime consideration, we implement- 
ed a grounding and fault scheme that minimizes the possibilities of 
faults extending outside the prescribed areas. Also, the cost and 
construction period were well within the original plan. 


49277 Application of reliability analysis to laser fusion process 
heat systems. Kok, K.D.; Bascham, S.J. (Battelle Columbus Labs., 
OH). Trans. Am. Nucl. Soc.; 28: 21-22(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978) 


" See CONF-780622—. 
49278 SHIVA: a 30-TW glass laser for fusion research. Glaze, 


J.A. (Univ. of California, Livermore). Trans. Am. Nucl. Soc.; 28: 29- 
30(Jun 1978). 
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From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 


See CONF-780622—. 


49279 Status of HF and iodine lasers as laser-fusion drivers. 
Gerardo, J.B. (Sandia Labs., Albuquerque, NM). Trans. Am. Nucl. 
Soc.; 28: 30-31(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


49280 Advanced lasers for fusion. Haas, R.A. (Univ. of Califor- 
nia, Livermore). Trans. Am. Nucl. Soc.; 28: 33-34(Jun 1978) 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


49281 Dynamics of high compression of laser fusion targets. 
Bertke, S.D.; Goldman, E.B. (Rochester Univ., N.Y. (USA)). Nucl. 
Fusion; 18: No. 4, 509-518(1978). 

The dynamics of laser-imploded pellets are studied to isolate 
those features which are essential to achieving high compression and 
large (pR). Under the ideal conditions assumed here (e.g. no photon 
or electron preheat), the three-parameter hinged-ramp pulse (an 
appropriate sum of two linear ramps) is shown to reproduce the 
behaviour of optimal (i.e. singular) pulses and is used to investigate 
and control the hydrodynamics of the implosion. 


49282 World survey of major facilities in inertial confinement 
experiments. Nucl. Fusion; 18: No. 4, 557-573(1978). 

A compilation of the existing facilities in inertial confinement 
is given. 


49283 Ignition of thermonuclear microexplosions by the accelera- 
tion of a magnetically insulated foil to ultrahigh velocities. Winter- 
berg, F. (NEVADA UNIV., RENO (USA). DESERT RE- 
SEARCH INST.). Atomkernenergie; 31: No. 1, 60-61(1978). 


49284 Generation of high flux densities within absorbing plasmas 
due to self-focussing of a laser beam. Del Pizzo, V.; Luther-Davies, 
B. (Australian National Univ., Canberra. Laser Physics Group); 
Siegrist, M.R. (Centre de Recherches en Physique des Plasmas, 
Lausanne (Switzerland); Ecole Polytechnique Federale, Lausanne 
(Switzerland)). Appl. Phys.; 14: No. 4, 381-387(Dec 1977). 

We investigate the possibility of achieving high flux densities 
by self-focussing a laser beam within a plasma. We have performed 
computer simulations on self-focussing of short (<= 1 ns) laser 
pulses in high density laser-produced plasmas. Special consideration 
has been given to the role of absorption as it affects the laser- 
intensity obtained within a self-focussed filament. 


49285 Reflection losses from laser-produced plasmas. Godwin, 
R.P.; van Kessel, C.G.M.; Olsen, J.N.; Sachsenmaier, P.; Sigel, R.; 
Eidmann, K. (Max-Planck-Gesellschaft zur Foerderung der Wissens- 
chaften e.V., Garching/Muenchen (Germany, F.R.). Projektgruppe 
fuer Laserforschung). Z. Naturforsch., a; 32: No. 10, 1100-1107(Oct 
1977). 

Optical calorimetry of laser radiation reflected from plane 
targets irradiated by a 0.3 J/30 ps Nd-laser pulse (lambda = 1.06 
pm) has been performed. A 27-ellipsoidal mirror was used for 
scattered light collection. We find that scattering outside the solid 
angle of the focusing lens is a major reflection loss from the target. A 
maximum fraction of 0.5 of the incident pulse energy was absorbed 
in the target with only a very weak dependence on pulse energy and 
target material. We emphasize the measurements made with sharp 
focusing on the target surface are difficult to compare with theoreti- 
cal models in the plane wave/plane target approximation. 


49286 Calculation of the symmetry of spherical target irradiation 
in multichannel laser systems. Danilov, A.E.; Demchenko, N.N.; 
Rozanov, V.B.; Sklizkov, G.V.; Fedotov, S.I. (AN SSSR, Moscow. 
Fizicheskij Inst.). Kvantovaya Elektron. (Moscow); 4: No. 5, 1034- 
1041(May 1977). (In Russian). 

A study is made of the symmetry of illumination of the 
spherical target irradiated by the laser system with a large number of 
output beams. A few irradiation geometries are considered including 
those that do not meet the aperture coincidence condition. Comput- 
er calculations have been made of the variants of target irradiation. 
It is shown that nonuniformity of the target illumination may be as 
high as approximately 1%. The calculations have been made both on 
the assumption of the ideal optics and taking into account small 
spherical aberrations. 


49287 (SAND—78-6015) Inertial confinement of a thermonucle- 
ar plasma: a new stage. Filyukov, A.A. Translated by P. Newman 


FUSION ENERGY 4887 


from Usp. Fiz. Nauk; 122: No. 1(500), 179-182(May 1977). 17p. Dep. 
NTIS, PC A02/MF AO1. 

A historical review is given of laser fusion research. A 
bibliography is also given. (MOW) 


49288 Theoretical study of ion bunching for pellet fusion in self- 
consistent time dependent space charge fields. Lu, P.C. Urbana, IL; 
Univ. of Illinois (1977). 86p. University Microfilms Order No. 78- 
04,078. 

Thesis (Ph. D.). 

The use of intense ion beams as a heating source for the fusion 
reaction in pellets of D-T appears to have several potential advan- 
tages over the use of electron beams. If ion bunching can be 
accomplished, then existing technology can be used to achieve the 
required power, energy and time scales for pellet fusion. A scheme 
to be considered is that of a pre-formed nonuniform plasma adjacent 
to a partially transparent anode through which a space charge 
limited electron beam is injected from the terminals of a convergent 
spherical geometry with a finite (or zero) rise-time. At the instant of 
beam injection, the virtual cathode is formed. Due to the space 
charge fields set up by the beam, the plasma ions are accelerated 
towards the region beyond the virtual cathode. A self-consistent 
transient analysis of the interactions between the electron beam and 
the background plasma is performed. The numerical calculations 
show that by specifying the target plasma for perfect bunching the 
ions can be made to bunch nearly perfectly. Also, by considering the 
depletion of initial plasma and accounting for the fact that the virtual 
anode-virtual cathode gap region is moving opposite to the direction 
of the ions, one can considerably enhance the instantaneous power 
delivered to the target over that which is injected at the terminals of 
the device, even with a finite rise-time on the current pulse. 


49289 Hydrodynamics of laser-produced plasma with account of 
the kinetics of particles resulted from synthesis reaction. Gamailii, 
E.G.; GUS'KOV, S.YU.; KROKHIN, O.N.; ROZANOV, V.B. 
(AN SSSR, MOSCOW. FIZICHESKIJ INST.). Fiz. Plazmy; 1: No. 
6, 904-911(1975). (In Russian). 

The paper discusses the effect of charged fast particles (prod- 
ucts of thermonuclear reactions) on the state of a plasma. The 
motion of plasma ions and electrons is described by the hydrodyna- 
mic equations and that of charged fast particles by the kinetic 
equation. The approximation method of the solution of the kinetic 
equation makes it possible to find the distribution function for 
charged particles in the phase space. With the aid of the distribution 
function it is possible to ascertain correction terms for the hydrodyn- 
amic equations involving mass, pulse and energy exchange between 
the charged particles and a laser-produced plasma. 


COMPONENT DEVELOPMENT AND MATERIALS TESTING 
REFER ALSO TO CITATION(S) 48353, 48358 


49290 (ANL/FPP/TM—104) MACK/MACKLIB system for 
nuclear response functions, Abdou, M.A.; Gohar, Y.M. (Argonne 
National Lab., Ill. (USA)). 15 Mar 1978. Contract W-31-109-ENG- 
38. 16p. Dep. NTIS, PC A02/MF AO1. 

The MACK computer program calculates energy pointwise 
and multigroup nuclear response functions from basic nuclear data in 
ENDF/B format. The new version of the program MACK-IV, 
incorporates major developments and improvements aimed at maxi- 
mizing the utilization of available nuclear data and ensuring energy 
conservation in nuclear heating calculations. A new library, MACK- 
LIB-IV, of nuclear response functions was generated in the CTR 
energy group structure of 171 neutron groups and 36 gamma groups. 
The library was prepared using MACK-IV and ENDF/B-IV and is 
suitable for fusion, fusion-fission hydrids, and fission applications. 


49291 (CONF-780213—8) Behavior of Type 316 stainless steel 
under simulated fusion reactor irradiation. Wiffen, F.W.; Maziasz, 
P.J.; Bloom, E.E.; Stiegler, J.O.; Grossbeck, M.L. (Oak Ridge 
National Lab., Tenn. (USA)). May 1978. Contract W-7405-ENG-26. 
29p. Dep. NTIS, PC A03/MF AO1. 

From 107. AIME meeting; Denver, CO, USA (26 Feb 1978). 

Fusion reactor irradiation response in alloys containing nickel 
can be simulated in thermal-spectrum fission reactors, where dis- 
placement damage is produced by the high-energy neutrons and 
helium is produced by the capture of two resect neutrons in the 
reactions: “Ni + n — Ni + y; *®Ni + n — Fe + a. 
Examination of type 316 stainless steel specimens irradiated in HFIR 
has shown that swelling due to cavity formation and degradation of 
mechanical properties are more severe than can be predicted from 
fast reactor irradiations, where the helium contents produced are far 
too low to simulate fusion reactor service. Swelling values are 
greater and the temperature dependence of swelling is different than 
in the fast reactor case. 


49292 (CONF-780431—6) Computer simulation of the reflection 
of hydrogen and the sputtering of hydrogen from metal hydrides. Oen, 
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O.S.; Robinson, M.T. (Oak Ridge National Lab., Tenn. (USA)). 
1978. Contract W-7405-ENG-26. 19p. Dep. NTIS, MF A01. 

From 3. conference on plasma interaction in controlled fusion 
devices; Abingdon, Oxfordshire, UK (3 Apr 1978). 

Portions of document are illegible. 

Reflection of 0.1 to 2 keV H atoms from Ti, Fe and their 
“metal hydrides,” together with the H sputtered from the latter, 
have been calculated using the binary collision cascade program 
MARLOWE. The fraction of particles and energy reflected is found 
to decrease with increasing hydrogen content of the metal hydride 
and this decrease is independent of the incident ion energy. It is 
found that the heavy metal atoms of the metal hydride are responsi- 
ble for the reflection and that most of the sputtering is produced by 
the reflected ion as it exits through the surface layer. It is also found 
that tritium ions sputter H from "FeH” much more effectively than 
H ions sputter T from ‘'FeT.” 


49293 (CONF-780431—7) Studies of hydrogen-recycle from the 
walls in tokamaks using a plasma-wall interaction simulator. Clausing, 
R.E.; Emerson, L.C.; Heatherly, L. (Oak Ridge National Lab., 
Tenn. (USA)). 1978. Contract W-7405-ENG-26. 16p. Dep. NTIS, 
PC A02/MF AOl1. 

From 3. conference on plasma interaction in controlled fusion 
devices; Abingdon, Oxfordshire, UK (3 Apr 1978). 

The hydrogen recycle phenomena from 304L stainless steel 
was studied using a plasma wall interaction simulator. Low energy 
(30 to 200 eV) atomic and molecular hydrogen ions were used. The 
evolution rate from surfaces bombarded with a flux of 6 x 10% ions 
cm~*s~' has been measured for several conditions and appears to be 
limited by complex diffusion phenomena and perhaps, in some cases, 
by surface recombination rates. The evolution rate reveals effects 
due to diffusion from the highly supercharged near-surface region. 
Several mechanisms are discussed but it is not possible to clearly 
identify which one(s) are responsible for the prompt desorption 
process. 


49294 (CONF-780508—9) Vacuum aspects of tritium recovery 
and processing. Watson, J.S.; Fisher, P.W. (Oak Ridge National Lab., 
Tenn. (USA)). 1978. Contract W-7405-ENG-26. 8p. Dep. NTIS, PC 
A02/MF AOl1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

Developments in fusion power during the next decade will 
partially depend on the availability of advanced pumping systems. 
The pumping speeds required for Tokamaks with divertors may be 
very high, and it would be necessary for pumps to operate during 
the pulse as well as between pulses. Appendage pumps are not likely 
to be effective in cases where total speeds greatly exceed 10° liters/ 
sec. For higher speeds, wall pumps surrounding the divertor target 
could be considered. Hydrogen experiments with near-term devices 
can use nonrecoverable wall pumping techniques. Wall pumps, how- 
ever, will be limited to total speeds of less than approximately 10° 
liters/sec. If still higher speeds are required, getter-targets may be 
the only options available. 


49295 (CONF-780508—13) Oak Ridge TNS/PEPR program is 
considering modified physics and engineering criteria to ease remote 
maintenance problems. Shannon, T.E.; Spampinato, P.T. (Oak Ridge 
National Lab., Tenn. (USA)). 1978. Contract W-7405-ENG-26. 8p. 
Dep. NTIS, PC A02/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

Four areas of design options are briefly discussed: (1) TF 
coils, (2) vacuum buildings, (3) poloidal field coils, and (4) shield 
optimization. Their relation to remote maintenance is examined. 


(MOW) 


49296 (SAND—77-8755) Monte Carlo studies of sputtering. 
Haggmark, L.G.; Wilson, W.D. (Sandia Labs., Livermore, Calif. 
(USA)). Apr 1978. Contract EY-76-C-04-0789. 3lp. (CONF- 
780431—9). Dep. NTIS, PC A03/MF AO1. 

From 3. conference on plasma interaction in controlled fusion 
devices; Abingdon, Oxfordshire, UK (3 Apr 1978). 

A computer program has been developed to simulate the 
sputtering process using the Monte Carlo method and the binary 
collision approximation. This program is a result of the generaliza- 
tion of the TRIM computer program such that the target atom 
trajectories are followed in addition to those of the incident particles. 
This program, which includes electronic energy loss, uses an analyt- 
ic formula which is based on realistic interatomic potentials for 
determining particle scattering angles and the energy transfer to 
target atoms. A model of the sputtering process has been developed 
for physically defining the surface and bulk binding energies neces- 
sary for calculations. A number of sputtering yield calculations have 
been performed for H, D, T, and ‘He ions incident on C, Ni, Mo, 
and Au targets for energies less than 10 keV. The validity of the 
Monte Carlo model is demonstrated by the good agreement between 
the calculated results and the most recent experiments. 
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49297 (UCID—17815) Fiscal year 1977 DT fusion neutron irra- 
diations and dosimetry at the LLL Rotating Target Neutron Source, 
October 26, 1977. MacLean, S.C. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 17 May 1978. Contract W-7405- 
ENG-48. 11p. Dep. NTIS, PC A02/MF AO1. 

The DT fusion neutron irradiation of 352 samples during 16 
irradiation periods (beam-on time of more than 1219 hours) is 
described. Experiments from 16 individuals representing eight insti- 
tutions are summarized. Maximum flux in any of the room tempera- 
ture runs was 9 x 10” neutrons/cm?-sec for an 80 hour irradiation. 
The number of the UCID dosimetry reports detailing each of the 
irradiations are given. 


49298 REBATE: neutron activation code for the tokamak fusion 
test reactor (TFTR). Huang, R.; Ostrow, S.L.; Friedenberg, R.A. 
(Ebasco Services Inc., New York). Trans. Am. Nucl. Soc.; 28: 90- 
91(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


49299 MACKLIB-IV, a new library of nuclear response func- 
tions. Gohar, Y.; Abdou, M. (Argonne National Lab., IL). Trans. 
Am. Nucl. Soc.; 28: 659-662(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


49300 Macroscopic cross-section sensitivity study for the TNS 
integral experiments. Seki, Y. (Japan Atomic Energy Research Inst., 
Ibaraki-ken); Santoro, R.T.; Oblow, E.M.; Lucius, J.L. Trans. Am. 
Nucl. Soc.; 28: 662-663(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


49301 Discrete cross-section expansion for discrete ordinate 
codes. Beranek, F.; Conn, R.W. (Univ. of Wisconsin, Madison). 
Trans. Am. Nucl. Soc.; 28: 663-664(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 


49302 Erosion of iron and nickel based alloys by mono- and 
multi-energetic light ion bombardment in the energy range from 0.1 to 
8 keV. Bohdansky, J.; Bay, H.L.; Roth, J. (Max-Planck-Institut fuer 
Plasmaphysik, Munich). pp 1509-1512 of Proceedings of the seventh 
international vacuum congress and the third international conference 
on solid surfaces. Vienna; International Union for Vacuum Science, 
Technique and Applications (1977). 

From 7. international vacuum congress and the 3. internation- 
al conference on solid surfaces; Vienna, Austria (12 Sep 1977). 

SS 304, 316, Inconel 600, Nicrofer 7216 and Nickel have been 
bombarded by H, D and He ions at normal incidence. In all cases the 
target temperature was about 100°C. The sputtering yield for mon- 
oenergetic bombardment is approximately the same for all the inves- 
tigated target materials. The yield values for the different ions can 
differ orders of magnitude near the threshold energy. In this energy 
region the data scale approximately with an energy parameter de- 
fined by the ratio of particle energy over threshold energy. Multien- 
ergetic ion bombardment shows a linear superposition of the mon- 
oenergetic yield values. 


GENERAL AND MISCELLANEOUS 


49303 Transactions of the American Nuclear Society 1978 annual 
meeting held 18—22 June 1978 in San Diego, California. Farmakes, 
R. (ed.). Trans. Am. Nucl. Soc.; 28: 1-804(Jun 1978). (CONF- 
780622—). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

Each of the 645 summaries included are listed in ERA by 
title. Topics covered in the summaries include: alternative energy 
technologies, nuclear fusion, environmental sciences, isotopes and 
radiation, materials science, criticality safety, reactor safety, nuclear 
fuel cycle, radiation protection and shielding, reactor operations, and 
reactor physics. (HDR) 
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MANAGEMENT 
REFER ALSO TO CITATION(S) 48061, 48921 


49304 (DOE/ER—0001) Capsule review of the ERDA facilities, 
FY 1977. (Department of Energy, Washington, D.C. (USA). Office 
of Energy Research). 1977. 56p. Dep. NTIS, PC A04/MF AOl. 
This report presents a brief summary of the ERDA field 
et Summaries are included of the 12 ERDA Operations 
17 Energy Technology Laboratoties, 15 Program-Dedicated 
Laboratories, and the 13 Production, Testing, and Fabrication facili- 
ties. The report summarizes the management role of ERDA’'s field 
structure, which consists of field offices, in-house laboratories, and 
government-owned, contractor-operated (GOCO) facilities. It sum- 
marizes as well the resources, activities, and capabilities of individual 
facilities, which represent a cumulative capital investment of $12 
billion and involve a work force of 4600 ERDA and 95,000 contrac- 
tor employees. ERDA’s budget of $6 billion is disbursed by mission. 
Program responsibilities are organized so that the Headquarters 
office concentrates on program development and management and 
the field office concentrates on program execution. For the most 
part, the field facilities report administratively to field offices and 
programmatically to HQ program divisions. The primary focus of 
the laboratory activities is in the technology base of expertise pro- 
vided by the approximately 30,000 scientists and engineers represent- 
ing nearly all technical skills. (RWR) 


49305 (LBL-publ—88/7-5-M) Lawrence Berkeley Laboratory 
research highlights for FY 1975. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). [nd]. Contract W-7405-ENG-48. 76p. 
Dep. NTIS, PC A05/MF AO1. 

Brief, nontechnical reviews are presented of work in the 
following areas: solar energy projects, fusion research, silicon cell 
research, superconducting magnetometers, psi particles, positron— 
electron project (PEP), pulsar measurements, nuclear dynamics, 
element 106, computer control of accelerators, the Bevalac biomedi- 
cal facility, blood—lipid analysis, and bungarotoxin and the brain. 
Financial data and personnel lists are given, along with citations to 
well over a thousand research papers. (RWR) 


49306 (PPGM—L94-76) Annual report of the Gama Atomic 
Energy Research Centre, National Atomic Energy Agency, April 
1975—March 1976. (Gama Research Centre, Jogyakarta (Indone- 
sia)). 1976. 192p. (In Indonesian). Dep. NTIS (US Sales Only), PC 
A09/MF A0O1. 

Contents of this 1975-1976 Annual Report include organiza- 
tion structure, personnel, procurement and acquisition of laboratory 
materials and equipment, maintenance of laboratory equipment, bud- 
geting and financial accounts, preliminary fundamental research on 
plasma physics and particle physics, development of several proto- 
types of radiation detectors, construction of prototypes of high 
voltage tension, research in reactor physics, construction of BATAN 
Jogjakarta nuclear reactor, development of electronic equipment 
prototypes for reactor instrumentation, research on radiochemistry 
and radiation chemistry, preliminary research on uranium extraction 
using organic solvents, laboratory scale heavy water separation by 
distillation method, and research publication list. The institute's 
programs for 1976-1977 are summarized. 


49307 (UCID—17775) AESOP: a computer program for re- 
source scheduling and leveling. Lim, J.J.; Wells, J.E. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 17 Apr 1978. 
Contract W-7405-ENG-48. 25p. Dep. NTIS, PC A02/MF AOIl. 

Portions of document are illegible. 

This report illustrates how the computer program AESOP 
can assist in allocating resources effectively in a multiproject system 
and provides information on how to use the program. 7 figures, 2 
tables. 


MATHEMATICS AND COMPUTERS 


REFER ALSO TO CITATION(S) 46317, 46553, 46554, 46695, 
47776, 48566, 48675, 48929, 49058 


49308 (ANL/ACC—4) Argonne Code Center numerical control 
postprocessor inventory. Vollink, S. (comp.). (Argonne National 
Lab., Ill. (USA)). 21 Dec 1977. Contract W-31-109-ENG-38. 129p. 
Dep. NTIS, PC A07/MF AOl1. 

A survey to identify numerical control postprocessors availa- 
ble at Department of Energy facilities is reported. The data are 
presented in the body of the report under the postprocessor identifi- 
cation. Information supplied includes the vendor name and address, 
the N/C and postprocessor languages, the machine tools and control 
unit supported, the computers used, and the identification of the 
DOE installation. The body of the report is followed by five indexes 
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permitting users to refer to the postprocessor data by product 
number, DOE installation, machine tool, control unit, or computer. 
(RWR) 


49309 (ANL-AMD-TM—304) Study of the mathematical rou- 
tines in the IBM System/360 FORTRAN IV and FORTRAN IV 
(MOD ID libraries. Wang, J.Y.; Boyar, J.F. (Argonne National Lab., 
Ill. (USA)). Jan 1978. Contract W-31-109-ENG-38. 26p. Dep. NTIS, 
PC A03/MF AOl1. 

The purpose of this study was to determine what differences 
exist between the mathematical functions in the IBM FORTRAN IV 
library and the FORTRAN IV (MOD ID) library at Argonne 
National Laboratory. The differences between the libraries were 
classified into nine categories. With these results, it was possible to 
modify some assembler routines in ANL Mathematical Subroutine 
Library (AMDLIB) so that they were compatible with both the 
FORTRAN and MOD II libraries. 


49310 (CONF-780331—4) Towards a rational approach to for- 
matting programs to display their structure. Boyle, J.M. (Argonne 
National Lab., Ill. (USA)). 1978. Contract W-31-109-ENG-38. 12p. 
Dep. NTIS, PC A02/MF AO1. 

From Conference of mathematical software; Austin, TX, 
USA (29 Mar 1978). 

A set of formatting conventions is discussed which can be 
used in an ordinary executable FORTRAN program to display the 
structure of its control flow and thereby make it easy to understand 
and maintain. The requirement for consistency and simplicity is 
emphasized. (RWR) 


49311 (EPRI-NP—762) Portability studies of modular data base 
managers. Interim reports. Kopp, H.J.; Mortensen, G.A. (Rensselaer 
Polytechnic Inst., Troy, N.Y. (USA); Intermountain Technologies, 
Inc., Idaho Falls, Idaho (USA)). Apr 1978. 70p. Dep. NTIS, PC 
A04/MF AO1. 

Approximately 60% of the full CDC 6600/7600 Datatran 2.0 
capability was made operational on IBM 360/370 equipment. Suffi- 
cient capability was made operational to demonstrate adequate per- 
formance for modular program linking applications. Also demon- 
strated were the basic capabilities and performance required to 
support moderate-sized data base applications and moderately active 
scratch input/output applications. Approximately one to two calen- 
dar years are required to develop DATATRAN 2.0 capabilities fully 
for the entire spectrum of applications proposed. Included in the 
next stage of conversion should be syntax checking and syntax 
conversion features that would foster greater FORTRAN compati- 
bility between IBM and CDC developed modules. The batch portion 
of the JOSHUA Modular System, which was developed by Savan- 
nah River Laboratory to run on an IBM computer, was examined 
for the feasibility of conversion to run on a Control Data Corpora- 
tion (CDC) computer. Portions of the JOSHUA Precompiler were 
changed so as to be operable on the CDC computer. The Data 
Manager and Batch Monitor were also examined for conversion 
feasibility, but no changes were made in them. It appears to be 
feasible to convert the batch portion of the JOSHUA Modular 
System to run on a CDC computer with an estimated additional two 
to three man-years of effort. 9 tables. 


49312 (K/CSD/TM—20) Collection of FORTRAN support rou- 
tines. Cliff, S.B. (Oak Ridge Gaseous Diffusion Plant, Tenn. (USA)). 
Jan 1978. Contract W-7405-ENG-26. 136p. Dep. NTIS, MF AOI. 

Portions of document are illegible. 

Descriptions of several routines designed to support and 
extend FORTRAN programs used on the IBM 360/370 series com- 
puters are included in this document. These routines, which have 
been used in a variety of programs, run the gamut from input 
processors to timers, to absolute address accessors, to mathematical 
analysis routines. Most of the routines are written in IBM 360/370 
Assembler Language. 


49313 (LA—7093) Computer Science and Services Division ac- 
tivities and plans. Dorr, F.W. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Apr 1978. Contract W-7405-ENG-36. 28p. Dep. NTIS, PC 
A03/MF AOl1. 

The past two years have seen the initiation of several projects 
that could significantly improve the quality of computing at LASL. 
Much of the current work is oriented toward increasing the effec- 
tiveness and efficiency of the Central Computing Facility. This 
report summarizes some of the recent activities and accomplishments 
and describes short- and long-range plans. 13 figures. (RWR) 


49314 (LA—7283-MS) Marginal densities of radially symmetric 
densities in two and three dimensions. Everett, C.J.; Cashwell, E.D. 
(Los Alamos Scientific Lab., N.Mex. (USA)). May 1978. Contract 
W-7405-ENG-36. 19p. Dep. NTIS, PC A02/MF AOI. 

Necessary and sufficient conditions are given for a function 
p(x) on 0 < absolute value (x) < R to be the marginal density of a 
radially symmetric density f(r) in the case of two and three dimen- 
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sions. The first case relies on an integral transform due to Bell 
[CERN/MPS/DL 73-3], while for 3-space the theory is consider- 
ably simpler. The two cases appear to be quite different, and no 
generalization to n-space is known. 


49315 (ORO—3443-71) Studies of the numerical solution of el- 
liptic parabolic boundary value problems. Progress report, November 
1, 1977—October 31, 1978. Babuska, I. (Maryland Univ., College 
Park (USA). Inst. for Physical Science and Technology). 1978. 
Contract EY-76-S-05-3443. 10p. Dep. NTIS, PC A02/MF AOl. 

The bulk of the effort was devoted to the problem of the 
finite element method and related questions. The program included 
work on developing mathematical principles for the next generation 
of finite-element computer codes. Principal results of the work are 
listed and briefly explained. References to the literature where 
complete discussion appears are given. (RWR) 


49316 (SAND—77-1316) Details of the mathematics associated 

with COCOM and COCOMP. Halpin, W.J. (Sandia Labs., Albuquer- 

qe, N.Mex. (USA)). Mar 1978. Contract EY-76-C-04-0789. 109p. 
p. NTIS, PC A06/MF AO1. 

The Coincident Coordinate method (COCOM) comprises a 
new approach to the total process of production. An essential 
ingredient in this method is the use of a mathematical model for 
“best fitting’ measurement data from parts produced to correspond- 
ing data specified on design definition drawings of those parts. The 
mathematics of this model (and the computer program COCOMP 
through which it is applied) are explained in complete detail, as are 
results of analyses concerned with its associated geometric and 
Statistical properties. Areas of current and projected analytical study 
are also discussed. 20 figures, 1 table. 


49317 (SAND—77-1957) RSCORS—a revised SCORS plot 
system. Thompson, S.L. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). May 1978. Contract EY-76-C-04-0789. 116p. Dep. NTIS, 
PC A06/MF AO1. 

A revised version of the Sandia SCORS plot system is de- 
scribed. The system is powerful, flexible, and portable. Features are 
included to drive many different graphic devices. The system is 
available on all CDC computers at SLA and on CRAY/LTSS at 
LASL. Data can be transferred from one computer system to 
another if desired. 21 figures. 


49318 (SAND—78-0100) Theory and practice of solving ordi- 
nary differential equations (ODEs). Shampine, L.F. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Apr 1978. Contract EY-76-C-04-0789. 
89p. Dep. NTIS, PC A05/MF AO1. 

Between January 23 and 27, 1978, several lectures were 
presented at the Instituto de Investigaciones en Matematicas Aplica- 
das y en Sistemas, National University of Mexico, Mexico City. The 
author concentrated on the Runge—Kutta method of solving differ- 
ential equations because its details are simple and it is illustrative of 
classical perturbation and asymptotic methods. 


49319 (SAND—78-0307C) GCS: the graphics compatibility 
system. Puk, R.F. (Sandia Labs., Albuquerque, N.Mex. (USA)). 
1978. Contract EY-76-C-04-0789. 19p. (CONF-780816—2). Dep. 
NTIS, PC A02/MF AO1. 
om From ACM siggraph meeting; Atlanta, GA, USA (21 Aug 
1 3 
GCS is a collection of ANS FORTRAN subroutines which 
has been widely distributed, mostly in the United States, but also to 
several international installations. While GCS was originally de- 
signed for static graphics applications in two dimensions, continued 
development has produced a powerful, general-purpose three-dimen- 
sional wire-frame graphics system for both static and dynamic appli- 
cations with several unique features. Included in GCS are not only 
facilities commonly found, such as line drawing and 2D text manipu- 
lation, but modules are also provided which allow 3D viewing 
environment specification, computer system-independent archiving 
of 3D objects which may later on be invoked, 3D text generation, 
general 3D axis generation, 3D coordinate system definition, and 
segmentation. The mnemonic mode and option-setting facility con- 
tributes greatly to the ease in which GCS may be used while also 
providing self-documentation for programs. The internal structure of 
3D GCS is based on research which identified graphics functions 
supported in the hardware of many devices. Providing an interface 
to most recognized display device-supported graphics functions 
allows GCS to utilize this hardware when available. If not available, 
either a simulator is substituted (e.g., hardware characters) or the 
function is ignored (e.g., color). Computer-dependent operations are 
also carefully isolated to allow convenient implementation of GCS 
on various computer systems. Currently under development are 
additional facilities which will provide significant new capabilities. 


49320 (SAND—78-0569) Validation of an invariant embedding 
method for Fredholm integral equations. Lord, M.E. (Sandia Labs., 
Albuquerque, N.Mex. (USA); Texas Univ., Arlington (USA). Dept. 
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of Mathematics). Apr 1978. Contract EY-76-C-04-0789. 14p. Dep. 
NTIS, PC A02/MF AO1. 

The invariant embedding equations for nonlinear Fredholm 
integral equations are shown to provide solutions of the original 
integral equation. This validation is obtained under conditions which 
assure unique solutions of the embedding equations. 


49321 (SAND—78-0643) COLORS reference manual. Saylors, 
D.B. (Sandia Labs., Albuquerque, N.Mex. (USA)). Apr 1978. Con- 
tract EY-76-C-04-0789. 50p. Dep. NTIS, PC A03/MF AO1. 

A package of subroutines was added to the Sandia Interactive 
Graphics System to display shaded surface color pictures on the 
Comtal 8300. This reference manual describes the general frame- 
work of the package and gives a detailed description of each user- 
callable subroutine. 3 figures, 1 table. 


49322 (SAND—78-0736) Renormalization methods for several 
marching algorithms used in the direct solution of elliptic equations. 
Russo, A.J. (Sandia Labs., Albuquerque, N.Mex. (USA)). Apr 1978. 
Contract EY-76-C-04-0789. 30p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

The use of marching methods for the solution of elliptic 
partial differential equations is generally limited by an inherent 
instability. This limitation can, to a great extent, be overcome by 
renormalization procedures appropriate to the particular marching 
method. Two such methods and suitable renormalizations for them 
are described. Sample computer codes are included to illustrate the 
implementation of the renormalized algorithms. 2 figures. 


49323 (SLAC—205) Analysis and performance of computer in- 
struction sets. Shustek, L.J. (Stanford Linear Accelerator Center, 
Calif. (USA)). Jan 1978. Contract EY-76-C-03-515. 178p. (STAN- 
CS—78-658). Dep. NTIS, PC A09/MF AO1. 

This study is concerned with measurements of the character- 
istics of current use of digital computer instruction sets, and an 
analysis of those measurements to produce conclusions useful for 
future design evaluation. The results include conclusions about com- 
puter architectures and their implementations. In order to apportion 
the time spent by an executing program among the various system 
components, a model of pew ete mnt computers is derived 
from instruction timing formulas, with compensation for pipeline and 
cache memory effects. The model is used to predict the performance 
of the IBM 370/168 and the Amdahl 470 V/6 on specific programs, 
and the results are verified by comparison with actual performance. 
Measurements are made and discussed for other instruction set 
architectures, including a current microprocessor (the INTEL 8080), 
a popular minicomputer (the DEC PDP11), and a pseudo-computer 
used as an intermediate step for PASCAL compilation or interpreta- 
tion. Some predictive models are investigated. An improved mecha- 
nism for conditional branch prediction is proposed and simulated. 
The performance of a radically different implementation of the 370 is 
examined and its performance is predicted. Finally, some of the data 
gathered is used as the basis for a model of the instruction fetch 
process; that model is solved analytically. Design rules which should 
be followed to allow instruction sets to be implemented with high- 
performance processors are given. 27 figures, 24 tables. 


49324 (SLAC-PUB—2103) IBM 370/360 software package for 
developing stand alone LSI-11 systems. Cottrell, R.L.A.; Logg, C.A. 
(Stanford Linear Accelerator Center, Calif. (USA)). Apr 1978. Con- 
tract EY-76-S-03-0326-039. 19p. Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

A software package for the IBM 360/370 system at SLAC 
was implemented for use in the development of stand alone LSI-11 
software systems. Included in this package are the following: 
XASM11, a cross assembler which handles a substantial subset of 
MACRO-11; PL-11, a cross compiler for a structured programing 
language designed around the PDP-11 instruction set; FORTRAN, 
complied under RT-11 and transmitted to the IBM 360/370 for 
translation and integration; XLCVT, a conversion program which 
takes as input standard DEC DOS/RT-11 object modules or LIBR 
files or object modules produced by PL-11 and XASM11 and 
converts them to a form suitable for input to XLINK11; XLINK11, 
a cross linker which takes in relocatable object modules and outputs 
a DEC DOS/RT-11 absolute loader format module, or a format 
suitable for an IBM 360/370 PDP-11 simulator; REFORM/ 
EPROM, conversion programs which take as input a DEC DOS 
absolute loader format module generated by XLINK11 and convert 
it to a format suitable for downloding into an LSI-11 or for burning 
into EPROM’s; XREF, a cross reference program which takes as 
input a PDS of XLINK11 type object modules, and outputs cross 
reference tables and information on each of the modules; WYLBUR 
execute files, files executed from the terminal to create jobs in 
response to simple prompts; and KERNEL, a set of MACRO-11 and 
PL-11 routines which have been burnt into 2780 EPROM’s and 
include a terminal emulator, a down line loader, and several routines 
for the LSI-11. This work was accomplished by using the facilities 
already available on the IBM 360/370 system. Most of this package 
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has been in regular use since Spring 1976, although new features are 
still being added. The manpower cost of researching, organizing, 
developing, and integrating the tools has paid off well. 3 figures. 


49325 (UCID—17477(Rev.1)) FORTRAN Interface to VEctor 
programming. Maron, N.; Sutherland, G.G. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 1 Jun 1978. Contract W- 
7405-ENG-48. 10p. Dep. NTIS, PC A02/MF AO. 

With the advent of vector programing it becomes necessary 
to provide FORTRAN users a convenient method to utilize the 
vector capabilities of a computer in such a way that the impact is 
minimal to the user. Four simple-to-use subroutines called the FIVE 
package are proposed to accomplish this. 


49326 (UCID—17752) LLL 8080 BASIC-II interpreter user's 
manual, McGoldrick, P.R.; Dickinson, J.; Allison, T.G. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 3 Apr 1978. 
Contract W-7405-ENG-48. 46p. Dep. NTIS, PC A03/MF AOI. 

Scientists are finding increased applications for microproces- 
sors as process controllers in their experiments. However, while 
microprocessors are small and inexpensive, they are difficult to 
program in machine or assembly language. A high-level language is 
needed to enable scientists to develop their own microcomputer 
programs for their experiments on location. Recognizing this need, 
LLL contracted to have such a language developed. This report 
describes the resulting LLL BASIC interpreter, which opeates with 
LLL’s 8080-based MCS-8 microcomputer system. All numerical 
operations are done using Advanced Micro Device’s Am9511 arith- 
metic processor chip or optionally by using a software simulation of 
that chip. 1 figure. 


49327 (UCID—17779) Tektronix GS-4051: MCS-8080 software 
system. Gertz, K.A. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 18 May 1978. Contract W-7405-ENG-48. 27p. 
Dep. NTIS, MF A011. 

Portions of document are illegible. 

This package contains a basic description of the software 
system, an assembled listing, and a set of schematics relating to the 
hardware implementation of the system. It is a more descriptive 
package of information relating to the article published in Electronic 
Design, January 18, 1978, titled ‘When One uP Controls Another”. 
5 figures. 


49328 (UCID—30141(Rev.1)) Minimum computer documenta- 
tion for new users of the LLL computer facility. Thompson, D.W. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 1 
Jun 1978. Contract W-7405-ENG-48. 10p. Dep. NTIS, PC A02/MF 
AOl. 

A minimum computer documentation package for a new user 
includes Utility Routine reports, LTSS chapters, UCIDs, and Octo- 
pus communiques, covering such topics as language, batch process- 
ing, utility routines, the Octopus network, text editing, error mes- 
sages, computer-related educational materials, and the STAR-100. 
These documents are available in one or more of several forms: 
hardcopies, microfiche, and on-line documents. 


49329 (UCID—30163) ROBOT: a user's manual of the ENTER- 
PRISE communicator. Ramus, J.E. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 18 Apr 1978. Contract W-7405- 
ENG-48. 17p. Dep. NTIS, PC A02/MF AO1. 

ROBOT is an interactive routine available on the LLL Octo- 
pus Network PDP-10 computer. The routine serves as an interface 
between the user at a terminal and the ENTERPRISE central 
storage system. ROBOT permits the user to do file transport and 
directory manipulations using the KIRK and SPOCK modules, 
respectively, of the ENTERPRISE system. This user’s manual de- 
scribes the ROBOT commands and how to execute them on the 
Octopus PDP-10 (P-machine) computer. 1 table. 


49330 (UCRL—50025-77-3, pp 9-12) Dedicated minicomputer 
improves online text editing. McGoldrick, P.R. 3 Apr 1978. 
In Electronics Engineering Department quarterly report No. 
3, 1977. 
The Data Director project has significantly increased pro- 
gramer efficiency by placing text editing on a local minicomputer 
with a link from it to Octopus, the Livermore timesharing computer 
system. In this way, a fast, stable, and very reliable system is used for 
online text editing (80 to 100%) of work, and a very good “number 
cruncher,”’ Octopus, is used for number crunching. 3 figures. 


49331 (UCRL— 52310) CHARTIT: a computer program that 
constructs bar graphs in color. Keller, P.R. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 18 Apr 1978. Contract W- 
7405-ENG-48. 57p. Dep. NTIS, PC A04/MF AOl1. 

CHARTIT constructs professional-quality bar graphs in color 
for reports and presentations. It offers automatic picture layout. The 
bars may be stacked one on top of another or placed one in front of 
the other. The bars may be labeled, textured, or colored to identify 
classes of data. Use of CHARTIT on the CDC 7600 computers of 
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the Lawrence Livermore Laboratory's timesharing system is de- 
scribed. 3 figures, 3 tables. 


49332 Solid-angle subtended at a point by a cylinder. Cramer, 
S.N. (Oak Ridge National Lab., TN). Trans. Am. Nucl. Soc.; 28: 263- 
264(Jun 1978). 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

See CONF-780622—. 
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REFER ALSO TO CITATION(S) 46390, 48045, 48046, 48047, 
48048, 48053, 48153, 48738, 48929 


49333 (LBL—6782) Automatic database mapping and translation 
methods. Cahn, D.F.; Herr, J.J. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Apr 1978. Contract W-7405-ENG-48. 
13p. (CONF-780815—1). Dep. NTIS, MF A0O1. 

From 4. conference of cybernetics and systems; Amsterdam, 
Netherlands (21 Aug 1978). 

Portions of document are illegible. 

Automatic methods for content-directed translation and infor- 
mation mapping among machine-readable databases are considered. 
Multicategory decision algorithms, tested against the classification 
decisions of human experts in a bibliographic document classification 
task, matched human performance to the 88% level and showed 
several key parametric sensitivities. The algorithms tested were 
based on prior state (experiential) descriptor and category usage, and 
can be configured to provide incremental adaptation or learning. 
Techniques used emanate from the pattern recognition and artificial 
intelligence fields. 


49334 (ORNL—S257, pp 32-65) Resources and Operations Sec- 
tion. Burgess, R.L. Nov 1977. 

In Environmental Sciences Division annual progress report 
for period ending September 30, 1976. 

Progress is reported on the following: environmental data 
resources group; EDFB information center; national inventory of 
biological monitoring; ecological sciences information center; long- 
range computer planning; educational activities; quality assurance; 
and industrial and radiation safety. (HLW) 


49335 (ORNL—5365, pp 138-155) Resources and Operations 
Section. Burgess, R.L. Mar 1978. 

In Environmental Sciences Division annual progress report 
for period ending September 30, 1977. 

Progress is reported on the data resources group with regard 
to numeric information support; IBP data center; and geoecology 
project. Systems ecology studies consisted of nonlinear analysis-time 
delays in a host-parasite model; dispersal of seeds by animals; three- 
dimensional computer graphics in ecology; spatial heterogeneity in 
ecosystems; and analysis of forest structure. Progress is also reported 
on the national inventory of biological monitoring programs; eco- 
logical sciences information center; and educational activities. 
(HLW) 


49336 (ORNL/EIS—104) INDEXGEN: index term generation 
heuristics, Software documentation. Malthouse, N.S. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Jun 1978. Contract W-7405-ENG-26. 
106p. Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

Additional capabilities that employ some of the latest research 
techniques for automated index term generation for bibliographic 
files were designed and implemented for the ORCHIS system. These 
techniques include the use of the Term Discrimination Model for 
evaluation of potential index terms and the use of low and high 
document frequency groupings of terms for suggested thesaurus and 
phrase terms. The theory, design, and implementation of those 
capabilities are discussed in this project. 5 figures, 5 tables. 


49337 (TID—4579-R10) Energy information data base: serial 
titles. (Department of Energy, Oak Ridge, Tenn. (USA). Technical 
Information Center). Feb 1978. 568p. Dep. NTIS, PC A24/MF AOl1. 

This publication is the authority list for serial titles as used by 
the DOE Technical Information Center. Title abbreviations are, 
with few exceptions, in accordance with the International Organiza- 
tion for Standardization (ISO). Entries are arranged alphabetically 
letter-by-letter according to the abbreviated form of the title. The 
complete title entry is based on the International Serial Data System 
(ISDS) and generally appears in the form as given on the publica- 
tion. (RWR) 





ENERGY RESEARCH ABSTRACTS ERA VOL. 3, NO. 20 


LAW 
REFER ALSO TO CITATION(S) 48650 


49338 Toxic substances and health. Harmison, L.T. (Dept. of 
Health, Education, and Welfare, Washington, DC). Public Health 
Rep. (U.S.); 93: No. 1, 3-10(1978). 

The major disease and health problems a. the United 
States are caused or aggravated by environmental factors. Only 
recently has the complexity of the problems caused by toxic materi- 
als been understood. In the past 6 or 7 years, Congress has passed a 
substantial body of broad and powerful laws. These are needed to 
protect the persons involved in the industrial process and the con- 
sumer. Many commonly used and widely dispersed chemicals have 
been found to present significant health and environmental dangers. 
Halogenated hydrocarbons and other organics, heavy metals, non- 
metallic inorganics, biological contaminants, animal and human 
drugs, and food additives are discussed. The Toxic Substances 
Control Act of 1976 authorizes the Federal Government through the 
EPA to obtain from industry data on production, use, health effects, 
and other matters concerning chemical substances and mixtures. 
EPA may regulate the manufacture, processing, distribution in com- 
merce, use, and disposal of a chemical substance or mixture. Pesti- 
cides, tobacco, nuclear material, firearms and ammunition, food, 
food additives, drugs and cosmetics are exempted from the act. The 
Resource Conservation and Recovery Act of 1976 provides that 
open dumping of all solid wastes must be ended by 1983. EPA is 
required to identify and publish a list of hazardous wastes and to set 
standards for the handling, transportation, and ultimate disposal of 
those wastes. Implementation of these two acts is discussed. 
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Proceedings of the workshop on urban freight consolidation, 
3:48187 (CONF-760165—) 
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Energy-efficiency improvement targets: food and kindred 
products industry (SIC 20). Volume IV. Final report, 3:48122 
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Effects of technology and modes of behavior on the energy 
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systems with energy storage. Final report, 3:47102 (HCP/ 
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Power generation control complex design criteria and safety 
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Study of benefits of improved powerplant reliability and 
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Fixed mirror solar concentrator for power generation, 3:47229 
(GA-A—14883) 

Georgia Univ., Athens (USA) 
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Vanpooling Demonstration Project. Final report, 3:48129 (HCP/ 
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Niobium—tin deals toroidal magnet system for a high field 
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Evaluation of sprayed chromium carbide coatings for gas-cooled 
reactor applications, 3:47508 (GA-A—14897) 
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Potential producibility and recovery of natural gas from 
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Hanford Engineering Development Lab., Richland, Wash. (USA) 

Calculation of evaporative loss coefficients for thermal power 
plants, 3:47342 (HEDL-TME—78-33) 
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growth rate testing, 3:48326 (HEDL-TME—78-56) 
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concentrating solar energy collectors. Semiannual progress 
report, June—November 1976, 3:47231 (ORO—5100-1) 
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Method for estimating escalation and interest during construction 
(EDC and IDC), 3:48065 (ORAU/IEA—78-7(M)) 

Nuclear debate: Norwegian perspective, 3:47772 (ORAU/ 
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Intermountain Technologies, Inc., Idaho Falls, Idaho (USA) 

Portability studies of modular data base managers. Interim reports, 
3:49311 (EPRI-NP—762) 
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Mesons in matter, 3:48966 (CONF-770646—) 

Software structure for the IBR-2 measuring module, 3:47784 
(JINR— 10-9060) 

JRB Associates, Inc., McLean, Va. (USA) 

Feasibility study for requiring storage of crude oil, residual fuel oil 
and/or refined petroleum products by industry. Final report, 
3:46749 (TID—28465) 

Feasibility study for requiring storage of crude oil, residual fuel oil 
and/or refined petroleum products by industry. Amendment 
No. | to final report, 3:46750 (TID—28465/1) 

Juniata Coll., Huntingdon, Pa. (USA) 

Study of hydrocarbon-shale interaction. Progress report No. 8, 

January 1—March 31, 1978, 3:46756 (ORO—5197-8) 
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Kaernbraenslesaekerhet, Stockholm (Sweden) 

Deformations of fractured rock, 3:46936 (KBS-TR—29) 

Deposition of high-level radioactive waste products in boreholes 
with buffer substance, 3:46932 (KBS-TR—03) 

Earthquakes of Sweden 1891—1957, 1963—1972, 3:48933 (KBS- 
TR—21) 

Geology program. Time aspects on waste management. Progress 
report-August 77, 3:46930 (KBS-INF—04) 

Memorandum on thermal conductivity of earth materials, 3:46931 
(KBS-TR—02) 

Short review of the formation, stability, and cementing properties 
of natural zeolites, 3:46934 (K BS-TR—27) 

Tectonic analysis of southern Sweden. Vaettern - northern 
Skaane, 3:48932 (KBS-TR—20) 

Thermal conductivity tests on buffer masses of bentonite/silt, 
3:46935 (KBS-TR—28) 

Water uptake in a bentonite buffer mass. A model study, 3:46933 
(KBS-TR—23) 

Kaiser Engineers, Oakland, Calif. (USA) 

High-level waste canister envelope study: structural analysis, 
3:46939 (RHO-C—8) 

Kaman Aerospace Corp., Bloomfield, Conn. (USA) 

Design study of wind turbines 50 kW to 3000 kW for electric 
utility applications: executive summary, 3:47320 (DOE/ 
NASA—9404-76/1) 

Kansas State Univ., Manhattan (USA) 

Infinite cloud model of electrification by the precipitation 
mechanism in a possible rainout situation. Interim report, 14 
January 1976—30 July 1977, 3:48678 (UCRL—13828) 

Kearney (A.T.), Inc., Chicago, Ill. (USA) 

Energy-efficiency improvement targets in the machinery (except 
electrical) industry (SIC 35). Volume I, 3:48126 (FEA/D—77/ 
256) 

Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume I, 3:48127 (FEA/D—77/ 
259) 

Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume II. Target support 
document, 3:48128 (FEA/D—77/260) 

Kennedy Van Saun Corp., Danville, Pa. (USA) 

Developing/modifying coal grinding procedures and equipment 
to produce predictable size distributions during coal 
preparation. Annual progress report, September 1976— 
September 1977, 3:46490 (FE—2475-13) 

Kentucky Univ., Lexington (USA) 

Surface structure and mechanisms of gasification catalysts 
deactivation. Quarterly report, August 1—October 31, 1977, 
3:46218 (FE—2229-7) 

Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 

Reaktorentwicklung 

Design of a concept for the control of power distribution and of 
xenon oscillations for HTR-K 3000 and PNP 3000 reactors, 
3:47755 (Juel— 1446) 

gsanlage Juelich G.m.b.H. (Germany, F.R.). Projekt 

Hochtemperaturreaktor mit Heliumturbinen 

Studies on a fibre insulation in the pressure suppression test stand, 
3:48402 (Juel—1405) 

Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Heisse 

Chemie 

Identification of complexing radiolytic products of the Purex 
Systems (20% TBP-Dodecane-HNOs), 3:46875 (K FK—2304) 

Technology of liquid-liquid extraction with special regard to 
nuclear fuel reprocessing. Bibliography, 3:46876 (KFK—2469) 

Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 

Material- und Festkoerperforschung 

Design, irradiation, and post-irradiation examination of Na-bonded 
(U,Pu)C fuel rods of the test group Mol 15, 3:47612 
(EURFNR—1421) 

Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 

Neutronenphysik und Reaktortechnik 

Heat transfer from rough surfaces, 3:47599 (EURFNR—1428) 

Measurements of the velocity, turbulence and wall shear stress 
distributions in a corner channel of a rod bundle, 3:47746 
(KFK—2512) 
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Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. fuer 

KRCAALUr 

MIPLO: a graphic program for the representation of temperature 
distributions in bundles with hexagonal rod configuration used 
in connection with MISTRAL-II, 3:47598 (EURFNR—1427) 

Kernforschungszentrum Karlsruhe (Germany, F.R.). Projekt 

Prozesslenkung mit DV-Anlagen 

ALSAN: a system for disturbance analysis by process computers, 
3:47756 (KFK-PDV—93) 

— Karlsruhe (Germany, F.R.). Projekt Schneller 
rueter 

Fuel element of the sodium breeder, 3:47601 (EURFNR—1418) 

Heater rods for simulation of fuel pins in liquid-metal-boiling 
experiments. Pt. 2, 3:47552 (KFK—2474) 

Measurements of the velocity, turbulence and wall shear stress 
distributions in a corner channel of a rod bundle, 3:47746 
(KFK—2512) 

Kernforschungszentrum Karlsruhe (Germany, F.R.). Projekt 

Wiederaufarbeitung und Abfallbehandlung 

Technology of liquid-liquid extraction with special regard to 
nuclear fuel reprocessing. Bibliography, 3:46876 (KFK—2469) 
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Lehigh Univ., Bethlehem, Pa. (USA) 

Development of a modular software system for the dynamic 
simulation of coal conversion plants. Quarterly report, 
October—December 1977, 3:46223 (FE—2338-8) 

Lehigh Uniy., Bethlehem, Pa. (USA). Center for Surface and 

Coatings Research 

Study of the deactivation of methanol synthesis catalysts. Final 
report, 3:47017 (EPRI-AF—694) 

Lincoln Coll., Canterbury (New Zealand) 

Energy analysis. Report No. 30, 3:48058 (NP—23145) 

Liquid Metal Engineering Center, Canoga Park, Calif. (USA) 

Evaluation of chromel—alumel thermocouple wires percussion 
welded to 2 1/4% chromium—1% molybdenum, 3:48302 
(LMEC-TDR—78-7) 

Lockheed Palo Alto Research Labs., Calif. (USA) 

Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, October 1—December 31, 1977, 3:46230 (FE—2591-3) 

Sulfidation-resistant alloy for coal gasification service. Quarterly 
report, September 1—November 30, 1977, 3:48343 (FE—2299- 
18) 

Long Beach, City of, Calif. (USA) 

Pilot demonstration of enhanced oil recovery by micellar polymer 
waterflooding: Phase B. Quarterly report, fourth quarter, 1977, 
3:46605 (SAN— 1395-17) 

Los Alamos Scientific Lab., N.Mex. (USA) 

Augmented solar energy collection using various planar reflective 
surfaces: theoretical calculations and experimental results, 
3:47230 (LA—7041) 

Background cross section method as a general tool for reactor 
analysis, 3:47677 (LA-UR—78-1004) 

Beam profile monitor, 3:48611 (LA—7142) 

Computer Science and Services Division activities and plans, 
3:49313 (LA—7093) 

Coordinated safeguards for materials management in a nitrate-to- 
oxide conversion facility, 3:46968 (LA—7011) 

Current status of immunologic studies in human lung cancer, 
3:48810 (LA—7371-SR) 

Data acquisition and processing with a HP 9825 desk top 
calculator controlled instrumentation system in the Los Alamos 
solar mobile/modular home, 3:47198 (LA-UR—78-773) 

Design considerations for the Air Force Weapons Laboratory 
FX25 plasma heating experiment, 3:49274 (LA—7233-MS) 

Design engineerign of large high-pressure gas laser amplifiers, 
3:48525 (LA-UR—78-876) 

Diagnostic for measurement of radiated energy from a toroidal 
plasma, 3:49057 (LA—7273) 

Effect of ethanol on galactose tolerance in man, 3:48787 (LA- 
UR—78-1416) 

Emission coefficient for a singly ionized uranium plasma: 
experimental and theoretical treatment, 3:48964 (LA-UR—78- 
1193) 





LUMMUS CO., BLOOMFIELD, N.J. (USA) 


Energy development and the Upper Colorado River Basin 
Optimization Model, 3:48062 (LA—7261-MS) 

Excavations on Mesita de los Alamos, 3:48712 (LA—7043-MS) 

Explosively produced fracture of oil shale. Progress report, July— 
September 1977, 3:46777 (LA—7031-PR) 

Explosively produced fracture of oil shale. Progress report, 
October—December 1977, 3:46778 (LA—7164-PR) 

Feedback stabilization of an] = 0, 1, 2 high-beta stellarator, 
3:49104 (LA—7243) 

General-Purpose Heat Source Project, Space Nuclear Safety 
Program, and Radioisotopic Terrestrial Safety Program. 
Progress report, April 1978, 3:46993 (LA—7319-PR) 

Infrared detectors for use at 10 wm, 3:48624 (LA—7276-MS) 

Interaction of fast neutrons with ‘He, *He, and 'H: additional and 
improved data, 3:48988 (LA—7269-MS) 

Investigation of the lognormality of offshore oil and gas lease 
bidding data: Cramer-von Mises one-sample test, 3:46715 (LA— 
7339-MS) 

Irreversibility analysis of hydrogen separation schemes in 
thermochemical cycles, 3:47002 (LA-UR—78-938) 

Marginal densities of radially symmetric densities in two and three 
dimensions, 3:49314 (LA—7283-MS) 

Modeling and optimizing a gas—water reservoir, 3:46764 (LA— 
7088) 

Multigroup and few-group cross sections for ENDF/B-IV fission 
products; the TOAFEW collapsing code and data file of 154- 
group fission-product cross sections, 3:49016 (LA—7174-MS) 

Neutron interrogator assay system for the Idaho Chemical 
Processing Plant waste canisters and spent fuel: preliminary 
description and operating procedures manual, 3:46969 (LA— 
7250-M) 

Nuclear reactors for space electric power, 3:47625 (LA—7290-SR) 

Observed detailed structure of the sunward magnetopause and 
boundary layer, 3:48957 (EGG—1 183-5088) 

Preliminary toxicological study of Silastic 386 foam elastomer: 
catalyst, 3:48881 (GA—7366-MS) 

Preliminary toxicological study of Silastic 386 foam elastomer, 
3:48882 (LA—7365-MS) 

Processing of seismic signals for pattern recognition, 3:48645 (LA- 
UR—78-1507) 

Stratigraphy of the Bandelier Tuff in the Pajarito Plateau. 
Applications to waste management, 3:46901 (LA—7225-MS) 
Superconducting magnetic energy storage, 3:47985 (LA-UR—78- 

1345) 

Temporal changes in the distribution of '*7Cs in alluvial soils at 
Los Alamos, 3:48706 (LA—7298-MS) 

Thermal treatment technique for cancer-eye, 3:48802 (LA-UR— 
78-636) 

Thermochemical production of hydrogen from water, 3:47001 
(LA-UR—78-652) 

Three-dimensional shock-change relations for reactive fluids, 
3:48972 (LA—7253) 

Treatment of molybdenite ore using a 2 kW solar furnace, 3:47226 
(LA-UR—78-1051) 

Underground thermal generation of hydrocarbons from dry, 
southwestern coals, 3:46234 (LA-UR—78-1438) 

Use of binary alloys of the lanthanides for tritium recovery from 
CTR blankets, 3:46984 (LA-UR—78-1231) 

Lummus Co., Bloomfield, N.J. (USA) 

Prototype pilot plant operation: Synthane process. Annual 
operations report No. 3, October 1, 1976—September 30, 1977, 
3:46205 (COO—0003-14) 


Manomet Bird Observatory, Mass. (USA) 

Distribution of marine birds on Georges Banx and adjacent 
waters. Progress report No. 1, January 1—March 31, 1978, 
3:48721 (TID—28518) 

Maryland Univ., Baltimore (USA). Radiation Safety Office 

Institutional radioactive wastes, 3:46903 (NUREG/CR—0028) 


ERA Vol. 3, No. 20 


Maryland Univ., College Park (USA). Inst. for Physical Science and 

Technology 

Studies of the numerical solution of elliptic parabolic boundary 
value problems. Progress report, November 1, 1977—October 
31, 1978, 3:49315 (ORO—3443-71) 

Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA) 

Background material properties of selected silicone potting 
compounds and raw materials for their substitutes, 3:48404 
(MHSMP—78-18) 

Effects of extraction time on measured toluene extractables for 
silastics, 3:48423 (MHSMP—78-15) 

Environmental monitoring report for Pantex Plant covering 1975, 
3:48673 (MHSMP—76-8) 

Evaluation of Hexcel Uralite 3121S, 3:48395 (MHSMP—77-68) 

High speed gel permeation chromatography (III), 3:48394 
(MHSMP—738-19) 

Massachusetts Inst. of Tech., Cambridge (USA) 

Computer-aided industrial process design: the ASPEN Project. 
Fifth quarterly progress report, June 1, 1977—August 31, 1977, 
3:46530 (MIT—2295T9-5) 

Reliability of the CRBRP Shutdown Heat Removal System, 
3:47816 (BNL-NUREG—24162) 

Massachusetts Inst. of Tech., Cambridge (USA). Center for 

Transportation Studies 

Models for freight tariff estimation, 3:48055 (CTS—76-7) 

Models of freight loss and damage, 3:48054 (CTS—76-6) 

Models of travel time and reliability for freight transport, 3:48056 
(CTS—76-16) 

Representing industry and population structure for estimating 
freight flows, 3:48235 (CTS—76-8) 

Transport in intercity markets: an overview of the physical 
distribution system, 3:48234 (CTS—75-17) 

User manual for freight transportation analysis software, 3:48236 
(CTS—76-18) 

Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Chemical 

Engineering 

Confined boiling rates of liquefied petroleum gas on water, 
3:46762 (HCP/P4548-—01) 

Massachusetts Inst. of Tech., Cambridge (USA). Energy Lab. 

Advanced wet-dry cooling tower concept cross-flow tests, 
3:47341 (COO—2500-2(Vol.2)) 

Advanced wet—dry cooling tower concept performance 
prediction, 3:47340 (COO—2500-2(Vol.1)) 

Critical contributions in MHD power generation. Annual report, 
June 1, 1976—May 31, 1977, 3:48201 (FE—2215-8) 

Health effects of combustion-generated soot and polycyclic 
aromatic hydrocarbons. Task III, 3:48910 (TID—28479) 

Medium and high temperature gas clean-up particulates. Quarterly 
progress report, October—December 1977, 3:46360 (FE—2295- 
32-1) 

Massachusetts Inst. of Tech., Cambridge (USA). Francis Bitter 

National Magnet Lab. 

Superconducting magnetohydrodynamics magnet development 
program. Phase I: quarterly technical progress report No. 1. 
Interim report, May 1—July 31, 1976 , 3:48202 (TID—27958) 

Massachusetts Inst. of Tech., Cambridge (USA). Ralph M. Parsons 

Lab. for Water Resources and Hydrodynamics 

Ocean thermal energy conversion plants: experimental and 
analytical study of mixing and recirculation, 3:47179 (COO— 
2909-3) 

Massachusetts Inst. of Tech., Oak Ridge, Tenn. (USA). School of 

Chemical Engineering Practice 

Energy and cost analysis of room air conditioners, 3:48132 
(ORNL/MIT—268) 

Max-Planck-Institut fuer Plasmaphysik, Garching;Muenchen 

(Germany, F.R.) 

Behavior of implanted D and He in pyrolytic graphite, 3:48397 
(CONF-780431—12) 

MB Associates, San Ramon, Calif. (USA) 

Process development for automated solar cell and module 
production. Task 4: automated array assembly. Quarterly report 
No. 1, 3:47064 (DOE/JPL/954882—5) 

McKee (Arthur G.) and Co., Cleveland, Ohio (USA) 

Definition of scale model slurry mixing/distribution facility, 
3:46491 (HCP/T2637—02) 

Metal Properties Council, Inc., New York (USA) 

Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, July 1, 1977— 
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September 30, 1977; month of September 1977, 3:46213 (FE— 
1784-33) 
Michigan Technological Univ., Houghton (USA) 

Energy and protein production from pulp mill wastes, 3:47015 
(COO—2983-7) 

Middle South Services, Inc., New Orleans, La. (USA) 

New developments in loss control utility perspectives, 3:47820 
(CONF-7705116—5) 

Ministerio das Minas e Energia, Brasilia (Brazil) 

National energy balance, 3:48142 (NP—23207) 

Mitre Corp., McLean, Va. (USA). METREK Div. 

Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume I. Methodology, 
analysis, and results, 3:48175 (MTR—7447(Vol.1)) 

Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume II. Program 
description, 3:48176 (MTR—7447(Vol.2)) 

Procedures for cost analyses of coal-oil mixture (COM) 
combustion projects, 3:46526 (HCP/T2453—01) 

Site-specific analysis of geothermal development-data files of 
prospective sites. Vol. III, 3:47245 (HCP/T4014—01/3) 

Mobil Research and Development Corp., Paulsboro, N.J. (USA) 

Fluid bed process studies on selective conversion of methanol to 
high octane gasoline. Monthly report for August 1977, 3:47008 
(FE—2490-11) 

Monsanto Research Corp., St. Peters, Mo. (USA) 

Determination of a definition of solar grade silicon. Final report, 

October 1975—September 1976, 3:47041 (DOE/JPL/954338— 
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aoe... Inc., Phoenix, Ariz. (USA). Semiconductor Group 

Laser-zone growth in a Ribbon-to-Ribbon (RTR) process, silicon 
sheet growth development for the Large Area Silicon Sheet 
Task of the Low Cost Silicon Solar Array Project. Technical 
quarterly report No. 6, October 10—December 31, 1977, 
3:47045 (DOE/JPL/954376—1) 

Metallization of large silicon wafers. Quarterly technical report 
No. 1, August 26—December 31, 1977, 3:47052 (DOE/JPL/ 
954689—1) 

Phase I of the Automated Array Assembly Task of the Low Cost 
Silicon Solar Array Project. Technical quarterly report No. 5. 
Motorola report No. 2258/6, 3:47043 (DOE/JPL/954363—6) 

Studies and testing of antireflective (AR) coatings for soda-lime 
glass. Final report, 3:47054 (DOE/JPL/954773—1) 

Mound Facility, Miamisburg, Ohio (USA) 

Shipping container for tritiated water, 3:48514 (MLM—2523(OP)) 

TRU waste cyclone drum incinerator and treatment system: 
January—March 1978, 3:46909 (MLM—2516) 

Mound Lab., Miamisburg, Ohio (USA) 

Traceability of the nondestructive assay of plutonium using 
calorimetry for measurement control, 3:48425 (MLM— 
2442(OP)) 

Mueiler Associates, Inc., Baltimore, Md. (USA) 

Denaturants for ethanol/gasoline blends, 3:48294 (HCP/M2098— 

01) 


National Aeronautics and Space Administration, Cleveland, Ohio 

(USA). Lewis Research Center 

DOE/LeRC Photovoltaic Systems Test Facility, 3:47069 (DOE/ 
NASA/1022—78/34) 

Variation of solar cell sensitivity and solar radiation on tilted 
surfaces, 3:47029 (DOE/NASA/1022—78-32) 

National Association of Counties, Washington, D.C. (USA) 

Guide to reducing energy-use budget costs, 3:48131 (HCP/ 
U60505—01) 

National Bureau of Standards, Washington, D.C, (USA) 

American National Standard N537; radiological safety standard 
for the design of radiographic and fluoroscopic industrial x-ray 
equipment, 3:48556 (NBS-Handbook— 123) 

National Bureau of Standards, Washington, D.C. (USA). Center for 

Building Technology 

Air leakage measurements in a mobile home. Final report, 3:48226 
(PB—257102) 
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National Bureau of Standards, Washington, D.C. (USA). Inst. for 
Materials Research 
Corrosion and protection of steel piles in a natural seawater 

environment, 3:48345 (NBS-MONO— 158) 

Estimation of net enthalpies of combustion of some aviation fuels 
expressed in the international system of units (SI), 3:48296 
(NBS-TN—937) 

National Conference of States on Building Codes and Standards, Inc. 
(USA) 

Training program for energy conservation in new building 
construction. Volume III. Energy conservation technology for 
plan examiners and code administrators. Energy Conservation 
Technology Series 200, 3:48214 (SAN—1230-4) 

National Energy Information Center, Washington, D.C. (USA) 
Crude Oil Entitlements Program, 3:46700 (FEA/B—77/038) 
Curtailments of natural gas service, 3:46765 (FEA/B—76/145) 
Environmental impact determination of action to be taken under 

the Energy Supply and Environmental Coordination Act for 
powerplants 1, 2, and 3, Sutton Generating Station, Wilmington, 
North Carolina, 3:47384 (FEA/G—77/178) 

Home heating conservation alternatives and the solar collector 
industry, 3:47201 (PB—253277) 

Summary of the technical report: analysis of the 1974/1975 decline 
in petroleum consumption, 3:46699 (FEA/B—76/185) 

National Gas Survey (USA) 

National Gas Survey. Reserves and resources classifications, 
3:46555 (NP—23019) 

National Governors’ Association, Washington, D.C. (USA) 
Improving regulatory effectiveness in Federal/State siting actions. 

State perspectives on energy facility siting, 3:47771 (NUREG— 
0198) 

National Highway Traffic Safety Administration, Washington, D.C. 
(USA). Traffic Safety Programs 
Motor-vehicle diagnostic inspection demonstration program. 

Technical report, 3:48280 (PB—274538) 

National League of Cities, Washington, D.C. (USA) 

Guide to reducing energy-use budget costs, 3:48131 (HCP/ 
U60505—01) 

National Research Council of Canada, Ottawa, Ontario 
Sixth international symposium on magnetic resonance, 3:48298 

(CONF-7705101—(Absts.)) 

National Science Foundation, Washington, D.C. (USA) 

National patterns of R and D resources: funds and manpower in 
the United States, 1953—1977, 3:48063 (NSF—77-310) 

Naval Research Lab., Washington, D.C. (USA) 

Microstability of a focussed ion beam propagating through a z- 
pinch plasma, 3:49106 (NRL-MR—3784) 

Theory of particle and energy flux from the magnetic flutter of 
drift waves, 3:49105 (NRL-MR—3752) 

Nebraska Geological Survey, Lincoln (USA). Conservation and 
Survey Div. 

Regional tectonics and seismicity of eastern Nebraska. Annual 
report, June 1, 1976—June 1, 1977, 3:48935 (NUREG/CR— 
0053) 

New Mexico State Univ., Las Cruces (USA). New Mexico Energy 
Inst. 

Analysis of the potential for commercialization of solar energy in 
New Mexico. Technical completion report, 3:47199 (NMEI—8) 

Application of solar energy to night heating of greenhouses in 
New Mexico. Technical completion report, 3:47200 (NMEI— 
18) 

New Mexico Univ., Albuquerque (USA) 

Effect of impermeable clothing and respirator on work 
performance. Part I. Laboratory studies, 3:48811 (SAND—77- 
2132) 

Transport of radionuclides in urban environs: working draft 
assessment, 3:46966 (SAND—77-1927) 

New Mexico Uniy., Albuquerque (USA). New Mexico Energy Inst. 
Analysis of the effects of cycling on energy use of installed air-to- 

air heat pumps in Albuquerque, New Mexico, 3:48224 (NMEI— 
76-101B) 

Energy use of heat pumps installed in Albuquerque residences, 
3:48225 (NMEI—76-101C) 

Heat pipe performance and life tests. Annual report, 3:48477 
(NMEI—76-165) 

New Orleans Univ., La. (USA) 

Proceedings of the fourth annual conference on ocean thermal 
energy conversion, 3:47122 (CONF-770331—) 
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New York Inst. of Tech., Old Westbury (USA). Center for Energy 

Policy and Research 

New York Tech Energy Hot Line, 3:48048 (COO—2977-8) 

NYIT Energy Advisory Service. Final quarterly report, 
December 1, 1976—March 31, 1977, 3:48047 (COO—2977-7) 

NYIT Energy Advisory Service. Preliminary project assessment, 
June 1 to December 30, 1976, 3:48045 (COO—2977-5) 

NYIT Energy Advisory Service initial evaluation report, 3:48046 
(COO—2977-6) 

New Zealand Energy Research and Development Committee, 

Auckland 

Survey of combined cycle power generation: state of the art. 
Report No. 14, 3:47349 (NP—23156) 

Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 

Management and Program Analysis 

Licensed operating reactors. Operating units status report, data as 
of 3-31-78, 3:47627 (NUREG—0020(Vol.2)(No.4)) 

Licensed operating reactors. Operating units status report, data as 
of 4-30-78, 3:47628 (NUREG—0020(Vol.2)(No.5)) 

Nuclear power plants. Construction status report, data as of 
March 31, 1978, 3:47629 (NUREG—0030(Vol.1)(No.4)) 

Nuclear power plants. Construction status report, data as of April 
30, 1978, 3:47630 (NUREG—0030(Vol.1)(No.5)) 

Program summary report, 3:47631 (NUREG—0380(Vol.2)(No.5)) 

Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 

Nuclear Material Safety and Safeguards 

Highland Uranium Solution Mining Project. Draft environmental 
statement, 3:46964 (NUREG—0407) 

Proposed goals for radioactive waste management, 3:46902 
(NUREG—0300) 

Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 

Nuclear Reactor Regulation 

Draft environmental statement: Watts Bar Nuclear Plant, Units 1 
and 2. Docket Nos. 50-390 and 50-391, 3:47767 (NUREG— 
0352) 

Review of the Commission program for standardization of nuclear 
power plants and recommendations to improve standardization 
concepts, 3:47633 (NUREG—0427) 

Safety evaluation report on Westinghouse Electric Company 
ECCS evaluation model for plants equipped with upper head 
injection, 3:47832 (NUREG—0297) 

Short term safety assessment on the environmental qualification of 
safety-related electrical equipment of SEP operating reactors, 
3:47842 (NUREG—0458) 

Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 

Nuclear Regulatory Research 

Two-phase flow instrumentation review group meeting, 3:47833 
(NUREG—0375) 

Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 

Standards Development 

Plan for reevaluation of NRC policy on decommissioning of 
nuclear facilities, 3:47634 (NUREG—0436) 

Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 
the Executive Legal Director 

United States Nuclear Regulatory Commission Staff Practice and 
Procedure Digest. Supplement 2 to Digest No. 1, 3:47632 
(NUREG—0386(Suppl.2)) 

NUS Corp., Rockville, Md. (USA). Environmental Safeguards Div. 

Coal availability and demand: Round I and Round II coal 
conversion candidates, 3:47378 (NUS—1997) 


Oo 


Oak Ridge Associated Universities, Inc., Tenn. (USA) 
Energy-related scientists and engineers: statistical profile from the 
NSF national sample, 1976, 3:48064 (ORAU—143) 
Oak Ridge Gaseous Diffusion Plant, Tenn. (USA) 
Collection of FORTRAN support routines, 3:49312 (K/CSD/ 
TM—20) 
Procedures manual for stream sediment reconnaissance sampling: 
uranium resource evaluation project, 3:46812 (K/UR—13) 
Oak Ridge National Lab., Tenn. (USA) 
Accessibility of high 8 tokamak states, 3:49084 (ORNL/TM— 
6049) 
Advanced fuel recycle program progress report, January 1 to 
March 31, 1978, 3:46877 (ORNL/TM—6306) 


ERA Vol. 3, No. 20 


Air pollution effects on forest growth and succession: applications 
of a mathematical model, 3:48855 (CONF-780636—3) 

Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants, 3:46312 
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3:48658 (ORNL—5365) 
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Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM—6069) 
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Studies of hydrogen-recycle from the walls in tokamaks using a 
plasma-wall interaction simulator, 3:49293 (CONF-780431—7) 
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Testimony presented to the U.S. Environmental Protection 
Agency's public hearing on environment and conservation in 
nonnuclear energy research and development, March 31, 1978, 
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Two-phase flow phenomena in nuclear reactor technology. 
Quarterly report, September 1—November 30, 1977, 3:47843 
(NUREG/CR—0035) 
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Oak Ridge Irradiation Creep Facility, 3:48613 
ACCELERATORS 
See also HEAVY ION ACCELERATORS 
LAMPF LINAC 
LINEAR ACCELERATORS 
ORELA 
STORAGE RINGS 


ACCELERATORS/COOLING SYSTEMS 
Heat transfer with a split water channel, 3:48606 (BNL-24297) 
ACCELERATORS/ELECTRON COOLING 
Electron cooling of high energy beams, 3:48604 (BNL-24292) 
ACCELERATORS/ION SOURCES 
Ion source using a hollow cathode discharge arrangement and in 
particular a particle accelerator comprising such a source 
(Patent), 3:48610 
ACETIC ACID/ADSORPTION 
Studies on evaluation and utilization of activated carbon. II. 
Liquid phase adsorption properties of activated carbon prepared 
from sulfonated asphalt, 3:46726 
ACETIC ACID/SYNTHESIS 
Distillation, pyrolysis and alcohol production from wood, 3:47018 
(CONF-7609161-) 
ACID ELECTROLYTE FUEL CELLS/ELECTRODES 
Electrocatalysis of the oxygen reduction process on metal chelates 
in acid electrolyte, 3:48038 
ACID RAIN/BIOLOGICAL EFFECTS 
Effect of acid precipitation on tree growth in eastern North 
America, 3:48864 
Effects of acids on forest trees as measured by titration in vitro, 
inheritance of buffering capacity in Picea abies, 3:48862 
Effects of acid rain on nitrogen fixation in western Washington 
coniferous forests, 3:48866 
Effects of rainfall acidification on plant pathogens, 3:48850 
(CONF-780573-1) 
Impacts of acid precipitation on coniferous forest ecosystem, 
3:48863 
ACID RAIN/ENVIRONMENTAL EFFECTS 
Developing regulatory programs for the control of acid 
precipitation, 3:48686 
ACIDITY 
See PH VALUE 
ACIDS (INORGANIC) 
See INORGANIC ACIDS 
ACOUSTIC NMR/MEETINGS 
Sixth international symposium on magnetic resonance, 3:48298 
(CONF-7705101-(Absts.)) 
ACRIDINES/HYDROGENATION 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Sixth quarterly report, September 21, 1976- 
December 20, 1976, 3:46260 (FE-2028-7) 
ACTINIDE NUCLEI/HEAVY ION REACTIONS 
Experimental prospects for the synthesis and detection of 
superheavy elements, 3:48998 (LBL-7705) 
ACTINIDE NUCLEI/NEUTRON REACTIONS 
Nuclear data for actinide production and depletion calculations, 
3:49000 (DP-MS-78-39) 
ACTINIDES/CHEMISTRY 
Actinide elements in aquatic and terrestrial environments, 3:48703 
(ORNL-5365) 
ACTINIDES/METABOLISM 
Actinide elements in aquatic and terrestrial environments, 3:48703 
(ORNL-5365) 
ACTINIDES/SOLVENT EXTRACTION 
Method of extraction for the recovery and separation of actinides 
(Patent), 3:46887 
ACTIVATED CARBON 
Use and thermal regeneration of activated carbon in Switzerland, 
3:48725 
ACTIVATED CARBON/ADSORPTION 
Studies on evaluation and utilization of activated carbon. II. 
Liquid phase adsorption properties of activated carbon prepared 
from sulfonated asphalt, 3:46726 





ACTIVATED CARBON/SORPTIVE PROPERTIES 


ACTIVATED CARBON/SORPTIVE PROPERTIES 
Studies on evaluation and utilization of activated carbon. II. 
Liquid phase adsorption properties of activated carbon prepared 
from sulfonated asphalt, 3:46726 
ACTIVATED SLUDGE PROCESS/OPTIMIZATION 
Standardizing the composition of coking-plant effluents, 3:46177 
ACTIVATION ANALYSIS/COMPUTER CODES 
REBATE: neutron activation code for the tokamak fusion test 
reactor (TFTR), 3:49298 
ADDITIVES/RISK ASSESSMENT 
Regulation of food and drugs including risk concepts, 3:48922 
ADENINES/BIOCHEMICAL REACTION KINETICS 
Regulation of translation of stored mRNA of dicot seeds, 3:48766 
ADENOCARCINOMAS 
See CARCINOMAS 
ADENOSINE MONOPHOSPHATE 
See AMP 
ADHESIVES/PERFORMANCE 
Evaluation of Hexcel Uralite 3121S, 3:48395 (MHSMP-77-68) 
ADSORBENTS 
See also BIOADSORBENTS 
CHARCOAL 
Synthetic SO: sorbents for fluidized-bed coal combustors, 3:48602 
ADSORBENTS/REGENERATION 
Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Progress report No. 2, October 1-December 31, 
1977, 3:46198 (FE-2757-2) 
ADVANCED THERMAL REACTOR FUGEN 
See JATR REACTOR 
AERIAL MONITORING/DATA PROCESSING 
Processing aerial and satellite data, 3:48738 
AERIAL PROSPECTING/DATA ANALYSIS 
MAZAS: a line-intensity estimation code for the analysis of aerial 
radiometric data, 3:46827 
AERIAL SURVEYING/DATA ANALYSIS 
Geographical data structures supporting regional analysis, 3:46390 
AERIAL SURVEYING/DATA PROCESSING 
Processing aerial and satellite data, 3:48738 
AERODYNAMICS/TURBULENT FLOW 
Supercritical wing sections. III (Book; codes K and corrections to 
H, in FORTRAN IV for CDC 6600), 3:48970 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
AEROSOLS/ENVIRONMENTAL IMPACTS 
Effluents of energy production: particulates, 3:48080 
AEROSOLS/ENVIRONMENTAL TRANSPORT 
— behavior of trace contaminants, 3:48692 (ORNL- 
RETADD: a Regional Trajectory And Diffusion-Deposition 
model, 3:48661 (ORNL/TM-5859) 
Terrestrial Ecology Section, 3:48694 (ORNL-5365) 
AEROSOLS/GROWTH 
Aerosol growth studies. III. Ammonium bisulfate aerosols in a 
moist atmosphere, 3:48668 
AEROSOLS/MAXIMUM PERMISSIBLE CONCENTRATION 
Some results of air pollution work in Jharia coalfield, 3:46386 
AEROSOLS/MEASURING METHODS 
Aerosol growth studies. III. Ammonium bisulfate aerosols in a 
moist atmosphere, 3:48668 
AEROSOLS/NITRATES 
Critical survey of measurements of foliar deposition of airborne 
sulfates and nitrates, 3:48664 (UCRL-80883) 
AEROSOLS/PARTICLE SIZE 
New airborne aerosol sampling system, 3:48651 (BNL-24192) 
AEROSOLS/SAMPLING 
New airborne aerosol sampling system, 3:48651 (BNL-24192) 
AEROSOLS/SULFATES 
Critical survey of measurements of foliar deposition of airborne 
sulfates and nitrates, 3:48664 (UCRL-80883) 
AFGHANISTAN/EARTHQUAKES 
Identification of sP wave on records of deep earthquakes in 
central Asia, 3:48940 (UCRL-Trans-11371) 
AFRICA 
See also LIBYA 
SOUTH AFRICA 
AFRICA/COASTAL WATERS 
Simulation study of biological responses to environmental changes 
associated with coastal upwelling off NW-Africa, 3:48714 
(BNL-24204) 
AFRICA/RENEWABLE ENERGY SOURCES 
Energy for the villages of Africa: recommendations for African 
governments and outside donors, 3:48199 (NP-23242) 
AFRICA/RURAL AREAS 
Energy for the villages of Africa: recommendations for African 
governments and outside donors, 3:48199 (NP-23242) 
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AFTERBURNERS/DESIGN 

Exhaust reaction apparatus for multi-cylinder internal combustion 
engine (Patent), 3:48285 

Thermal reactor system for internal combustion engine (Patent), 
3:48286 

AFTER-HEAT REMOVAL/TEST FACILITIES 
Feasibility study for a post-accident heat removal facility, 3:47917 
AGGLOMERATING ASH PROCESS/COMPARATIVE 

EVALUATIONS 

Evaluation of the Battelle Agglomerating Ash Burner High Btu 
Coal Gasification Process, 3:46235 (ORNL/Sub-7240/1) 

AGGLUTINATION 
See ANTIGEN-ANTIBODY REACTIONS 
AGRICULTURAL WASTES/ENERGY SOURCE 

DEVELOPMENT 

Energy for the villages of Africa: recommendations for African 
governments and outside donors, 3:48199 (NP-23242) 

AGRICULTURAL WASTES/RECYCLING 

Recycling of cereal straw, 3:47089 (CONF-7609161-) 
AGRICULTURAL WASTES/USES 

Straw as an industrial raw material, 3:47090 (CONF-7609161-) 
AGRICULTURE 

Regional resources analysis and planning, 3:46377 (ORNL-5257) 
AGRICULTURE/APPROPRIATE TECHNOLOGY 

Appropriate technology in energy conserving farming systems for 
the humid topics, 3:47095 (CONF-7609161-) 

AGRICULTURE/ENERGY CONSERVATION 

Appropriate technology in energy conserving farming systems for 
the humid topics, 3:47095 (CONF-7609161-) 

Plant, crop, and energy-utilisation factors in agricultural 
productivity, 3:47094 (CONF-7609161-) 

AGRICULTURE/ENERGY DEMAND 
Use of energy in European agriculture, 3:48192 
AGRICULTURE/ENVIRONMENTAL IMPACTS 
Carbon dioxide cycle and the biosphere, 3:48087 
AGRICULTURE/HEALTH HAZARDS 
Regulatory developments in occupational health and safety in 
Great Britain, 3:48924 
AGRICULTURE/MEETINGS 
Solar energy in agriculture, 3:47083 (CONF-7609161-) 
AGRICULTURE/SAFETY STANDARDS 
Regulatory developments in occupational health and safety in 
Great Britain, 3:48924 
AGRICULTURE/SOLAR ENERGY 
Solar energy in agriculture, 3:47083 (CONF-7609161-) 
Solar energy: the social challenge, 3:47084 (CONF-7609161-) 
AGRICULTURE/WIND TURBINES 
Applications of wind power for fuel savings in agriculture, 
3:47304 (CONF-7609161-) 
AIR 
See also EARTH ATMOSPHERE 
SURFACE AIR 
AIR/GAMMA RADIATION 

Macroscopic cross-section sensitivity study for the TNS integral 

experiments, 3:49300 
AIR/NEUTRON REACTIONS 

Macroscopic cross-section sensitivity study for the TNS integral 

experiments, 3:49300 
AIR/RADIOCHEMICAL ANALYSIS 

Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs 1 through 4, 3:48672 (EML-336) 

AIR/SAMPLING 

Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1977, 
3:48680 (Y/UB-9) 

Occupational health issues and fossil-energy development, 3:46538 
(TID-28443) 

Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs | through 4, 3:48672 (EML-336) 

AIR/TRITIUM RECOVERY 

Simulation of large scale air detritiation operations by computer 
modeling and bench-scale experimentation, 3:46989 (ANL/ 
FPP/TM-103) 

AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
AIR CONDITIONERS/COMPARATIVE EVALUATIONS 

Evaluation of the economics and efficiencies of heat pump and gas 
furnace space conditioning systems using coal as a primary 
source of fuel, 3:48222 (HCP/M1227-02) 

AIR CONDITIONERS/ECONOMIC ANALYSIS 

Energy and cost analysis of room air conditioners, 3:48132 

(ORNL/MIT-268) 





OCTOBER 31, 1978 


AIR CONDITIONERS/ECONOMICS 
Evaluation of the economics and efficiencies of heat pump and gas 
furnace space conditioning systems using coal as a primary 
source of fuel, 3:48222 (HCP/M1227-02) 
Unitary and room air-conditioners, 3:48212 (ANL/CES/TE-77-5) 
AIR CONDITIONERS/EFFICIENCY 
Evaluation of the economics and efficiencies of heat pump and gas 
furnace space conditioning systems using coal as a primary 
source of fuel, 3:48222 (HCP/M1227-02) 
AIR CONDITIONERS/ENERGY ANALYSIS 
Energy and cost analysis of room air conditioners, 3:48132 
(ORNL/MIT-268) 
AIR CONDITIONERS/PERFORMANCE 
Unitary and room air-conditioners, 3:48212 (ANL/CES/TE-77-5) 
AIR CONDITIONING 
See also SOLAR AIR CONDITIONING 
AIR CONDITIONING/OFF-PEAK POWER 
Solar heating/electric air conditioning storage system, 3:47188 
(CONF-761220-) 
AIR FILTERS/PERFORMANCE 
New airborne aerosol sampling system, 3:48651 (BNL-24192) 
AIR FILTERS/STANDARDS 
Standard specification for high efficiency particulate air filters. 
Revision No. 2, 3:47702 (HPS-151-M) 
AIR HEATERS/CORROSION 
Some specific characteristics of corrosion of regenerative air 
preheater packings in residual oil-fired boilers, 3:47371 
AIR POLLUTION 
See also STATIONARY POLLUTANT SOURCES 
Aerosol growth studies. III. Ammonium bisulfate aerosols in a 
moist atmosphere, 3:48668 
Retrospective trend analysis of the content of U.K. air particulate 
material 1957-1974, 3:48666 
AIR POLLUTION/AERIAL MONITORING 
New airborne aerosol sampling system, 3:48651 (BNL-24192) 
AIR POLLUTION/AEROSOLS 
Critical survey of measurements of foliar deposition of airborne 
sulfates and nitrates, 3:48664 (UCRL-80883) 
AIR POLLUTION/BIOLOGICAL EFFECTS 
Air pollution effects on forest growth and succession: applications 
of a mathematical model, 3:48855 (CONF-780636-3) 
Cuticular features as indicators of environmental pollution, 
3:48867 
Environmental Sciences Division annual progress report for 
period ending September 30, 1976. ESD Publication No. 1102, 
3:48674 (ORNL-5257) 
Field studies of pine, spruce, and aspen periodically subjected to 
sulfur gas emissions, 3:48861 
Snow as an accumulator of air pollutants, 3:48865 
AIR POLLUTION/BIOLOGICAL INDICATORS 
Acidity of tree bark as a bioindicator of forest pollution in 
southern Poland, 3:48868 
Cuticular features as indicators of environmental pollution, 
3:48867 
AIR POLLUTION/CHROMIUM 
Reviews of the environmental effects of pollutants. III. 
Chromium, 3:48908 (ORNL/EIS-80) 
AIR POLLUTION/CHROMIUM COMPOUNDS 
Reviews of the environmental effects of pollutants. III. 
Chromium, 3:48908 (ORNL/EIS-80) 
AIR POLLUTION/ENVIRONMENTAL EFFECTS 
Air pollution effects on forest growth and succession: applications 
of a mathematical model, 3:48855 (CONF-780636-3) 
Dry deposition loading of Lake Michigan by airborne particulate 
matter, 3:48735 
Environmental Sciences Division annual progress report for 
period ending September 30, 1977. ESD Publication No. 1145, 
3:48658 (ORNL-5365) 
Synthetic Fuels Program, 3:48659 (ORNL-5365) 
Terrestrial Ecology Section, 3:48694 (ORNL-5365) 
AIR POLLUTION/ENVIRONMENTAL TRANSPORT 
Effect of upper inversion layer on diffusion of pollutants in 
mountain-valley terrain, 3:48655 (COO-2455-20) 
Regional Studies Program, 3:48660 (ORNL-5365) 
AIR POLLUTION/FORECASTING 
Question mark over coal. pollution, politics, and CO, 3:46384 
AIR POLLUTION/HEALTH HAZARDS 
Recent advances in the assessment of the health effects of 
environmental pollution (Health effects of environmental 
pollution), 3:48653 (CONF-740638-(Absts.)) 
~ ata and EPA's air program for stationary sources, 
:48665 
AIR POLLUTION/MONITORING 
Environmental control technology for atmospheric carbon 
dioxide. Quarterly progress report No. 1, June 20, 1977- 
September 30, 1977, 3:48652 (BNL-50794) 


ALARM SYSTEMS/DESIGN 


Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1977, 
3:48680 (Y/UB-9) 

Microwave absorption coefficients of atmospheric pollutants and 
constituents, 3:48669 

AIR POLLUTION/POLLUTION REGULATIONS 

Coal availability and demand: Round I and Round II coal 

conversion candidates, 3:47378 (NUS-1997) 
AIR POLLUTION/REGIONAL ANALYSIS 

Air pollution dispersion models as used in Poland in regional 
development planning, 3:48662 (RM-77-5) 

MATHEW: a mass-consistent wind field model, 3:48663 (UCRL- 
52479) 

RETADD: a Regional Trajectory And Diffusion-Deposition 
model, 3:48661 (ORNL/TM-5859) 

AIR POLLUTION/RISK ASSESSMENT 

Risk assessment and EPA's air program for stationary sources, 

3:48665 
AIR POLLUTION ABATEMENT/COST BENEFIT ANALYSIS 

Risk assessment and EPA's air program for stationary sources, 

3:48665 
AIR POLLUTION ABATEMENT/POLLUTION CONTROL 

EQUIPMENT 

Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1977, 
3:48680 (Y/UB-9) 

AIR POLLUTION CONTROL/COST 

Environmental control technology for atmospheric carbon 
dioxide. Quarterly progress report No. 1, June 20, 1977- 
September 30, 1977, 3:48652 (BNL-50794) 

AIR POLLUTION CONTROL/ECONOMICS 

Analysis of emission control alternatives for coal-fired power 

plants (For controlling sulfur oxide emissions), 3:47390 
AIR POLLUTION CONTROL/ENVIRONMENTAL IMPACTS 

Analysis of emission control alternatives for coal-fired power 

plants (For controlling sulfur oxide emissions), 3:47390 
AIR POLLUTION CONTROL/POLLUTION CONTROL 

EQUIPMENT 

Environmental control technology for atmospheric carbon 
dioxide. Quarterly progress report No. 1, June 20, 1977- 
September 30, 1977, 3:48652 (BNL-50794) 

AIR POLLUTION CONTROL/SOCIAL IMPACT 
Analysis of emission control alternatives for coal-fired power 
plants (For controlling sulfur oxide emissions), 3:47390 
AIR POLLUTION MONITORS 
New airborne aerosol sampling system, 3:48651 (BNL-24192) 
AIR POLLUTION MONITORS/DESIGN 

Millimeter-wave spectrometer for pollution research, 3:48657 
(LBL-6128) 

AIR POLLUTION MONITORS/PERFORMANCE TESTING 

Development of a passive dosimeter for airborne aniline vapors, 
3:48654 (CONF-780561-2) 

AIR QUALITY 

Developing regulatory programs for the control of acid 
precipitation, 3:48686 

Regional Studies Program, 3:48660 (ORNL-5365) 

AIR QUALITY/STANDARDS 
Risk assessment and EPA's air program for stationary sources, 
3:48665 

AIR TRANSPORT/RISK ASSESSMENT 

Risk assessment and regulation in civil aviation, 3:48923 
AIR TRANSPORT/TRANSPORT REGULATIONS 

Risk assessment and regulation in civil aviation, 3:48923 
AIRCRAFT/IMPACT SHOCK 

Overview of major aspects of the aircraft impact problem, 3:47948 
AIRCRAFT/MANUFACTURING 

Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume I, 3:48127 (FEA/D-77/ 
259) 

Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume II. Target support 
document, 3:48128 (FEA/D-77/260) 

AIRCRAFT COMPONENTS/SAFETY STANDARDS 

Risk assessment and regulation in civil aviation, 3:48923 

AIRCRAFT FUELS 
See AVIATION FUELS 
AIRFOILS/DESIGN 

Supercritical wing sections. III (Book; codes K and corrections to 

H, in FORTRAN IV for CDC 6600), 3:48970 
ALABAMA/SEISMIC SURVEYS 
Earthquake instrumentation in the southeastern region, 3:48937 
(Y/EN-213) 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALARM SYSTEMS/DESIGN 
Acoustic emission intrusion detector, 3:46976 (Y-2115) 





ALASKA/ENERGY SOURCE DEVELOPMENT 


ALASKA/ENERGY SOURCE DEVELOPMENT 

Planning for a resource-rich region: the case of Alaska (Model for 

impacts and policies), 3:48092 
ALASKA/NATURAL GAS 

Transporting natural gas from the Arctic: the alternative systems 

(Book), 3:48170 
ALBEDO/FEEDBACK 

Atmospheric statistical dynamic models. Model performance: the 
Lawrence Livermore Laboratoy Zonal Atmospheric Model, 
3:48691 (UCRL-81282) 

Atmospheric statistical dynamic models. Climate experiments: 
albedo experiments with a zonal atmospheric model, 3:48713 
(UCRL-81284) 

ALBERTA/COAL DEPOSITS 
Kootenay formation of Alberta and British Columbia: a 
stratigraphic summary, 3:46397 
ALCATOR DEVICE/EXTREME ULTRAVIOLET RADIATION 
EUV impurity study of the Alcator tokamak, 3:49191 
ALCATOR DEVICE/GAS BLANKETS 
Fueling and shielding by gas-plasma blankets in Alcator, 3:49244 
(CONF-771129-) 
ALCATOR DEVICE/IMPURITIES 
EUV impurity study of the Alcator tokamak, 3:49191 
ALCATOR DEVICE/REACTOR FUELING 

Fueling and shielding by gas-plasma blankets in Alcator, 3:49244 
(CONF-771129-) 

ALCATOR DEVICE/SHIELDING 

Fueling and shielding by gas-plasma blankets in Alcator, 3:49244 
(CONF-771129-) 

ALCOHOLS 
See also ETHANOL 
GLYCOLS 
HEXANOLS 
METHANOL 
ALCOHOLS/USES 

Identification of probable automotive fuels composition: 1985- 

2000, 3:48295 (HCP/W3684-01/1) 
ALDEHYDES 

See also GALACTOSE 
ALDEHYDES/CHEMICAL REACTION YIELD 

Transition metal alkyl chemistry at elevated carbon monoxide 
pressures. An infrared spectroscopic study of systems related to 
catalytic intermediates in homogeneous hydroformylation 
reactions, 3:48458 

ALDEHYDES/THERMAL CONDUCTIVITY 
Experimental investigation of heat conductivity of binary 
solutions of organic liquids, 3:46739 
ALGAE 
See also LICHENS 
PHYTOPLANKTON 
UNICELLULAR ALGAE 

Relative sensitivty to lead of a naked green flagellate, Dunaliella 
tertiolecta, 3:48849 

Toxicity of a mixture of metals on freshwater algae, 3:48851 

ALGAE/POLLUTION 
Actinide elements in aquatic and terrestrial environments, 3:48703 
(ORNL-5365) 
ALGAE/PRODUCTION 
Bioconversion of solar energy, 3:47092 (CONF-7609161-) 
ALGAE/PRODUCTIVITY 

Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson: phytoplankton succession and the 
productivity of individual algal species. Interim report No. 7, 
3:48716 (CRWR-136) 

ALKALI METAL COMPOUNDS/LASER RADIATION 

Negative hydrogen and deuterium ion production by a laser 
— of alkali hydride/deuteride targets, 3:49230 (BNL- 
50727) 

ALKALI METAL COMPOUNDS/REMOVAL 

Survey of industrial coal conversion equipment capabilities: high- 
temperature, high-pressure gas purification, 3:47389 (ORNL/ 
TM-6072) 

ALKALI METALS 
See also CESIUM 
POTASSIUM 
RUBIDIUM 
SODIUM 
ALKALI METALS/ENVIRONMENTAL TRANSPORT 

Environmental Development Plan (EDP). Magnetic fusion 
program (Environmental, health, and safety concerns of 
Magnetic Fusion Program), 3:46986 (DOE/EDP-0008) 

ALKALI METALS/HEALTH HAZARDS 

Environmental Development Plan (EDP). Magnetic fusion 
program (Environmental, health, and safety concerns of 
Magnetic Fusion Program), 3:46986 (DOE/EDP-0008) 

ALKALINE EARTH METALS 
See also BARIUM 
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BERYLLIUM 
CALCIUM 
MAGNESIUM 
STRONTIUM 
ALKALINE EARTH METALS/ATOM COLLISIONS 
Cross sections and equilibrium fractions of D* and D2* ions in 
metal vapors. Project progress report, June 1, 1976-February 1, 
1978 (2 to 160 KeV), 3:48962 (COO-4022-1) 
ALKALINE EARTH METALS/ION COLLISIONS 
Cross sections and equilibrium fractions of D* and D2* ions in 
metal vapors. Project progress report, June 1, 1976-February 1, 
1978 (2 to 160 KeV), 3:48962 (COO-4022-1) 
ALKANES 
See also DODECANE 
ETHANE 
HEXANE 
METHANE 
OCTANE 
PARAFFIN 
PENTANE 
ALKANES/CRYSTALLIZATION 
Investigation of temperatures of phase transformations of paraffins 
by dilatometry and thermography methods, 3:46736 
ALKANES/DILATOMETRY 
Investigation of temperatures of phase transformations of paraffins 
by dilatometry and thermography methods, 3:46736 
ALKANES/MASS SPECTROSCOPY 
Mass-spectrometric method of determination of straight- and 
branched-chain paraffinic hydrocarbons in petroleum fractions, 
3:46731 
ALKANES/PHASE TRANSFORMATIONS 
Investigation of temperatures of phase transformations of paraffins 
by dilatometry and thermography methods, 3:46736 
ALKANES/SOLUBILITY 
Analysis of deviations from ideality in vapor-liquid solutions of n- 
paraffins, 3:46741 
ALKANES/THERMAL ANALYSIS 
Investigation of temperatures of phase transformations of paraffins 
by dilatometry and thermography methods, 3:46736 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKYLATING AGENTS 
See also NITROGEN MUSTARD 
ALKYLATING AGENTS/BIOLOGICAL EFFECTS 
Mutagenicity of hydrazine and some of its derivatives, 3:48779 
ALKYLATING AGENTS/CHEMICAL REACTIONS 
Mutagenicity of hydrazine and some of its derivatives, 3:48779 
ALLOYS/PHASE STABILITY 
Calculation of the effects of radiation on the thermochemical 
stability of alloy phases, 3:48366 
ALLOYS/PHYSICAL RADIATION EFFECTS 
Calculation of the effects of radiation on the thermochemical 
stability of alloy phases, 3:48366 
ALLOY-TZM/CORROSION RESISTANCE 
Sulfidation-resistant alloy for coal gasification service. Quarterly 
report, September 1-November 30, 1977, 3:48343 (FE-2299-18) 
ALLOY-TZM/MECHANICAL PROPERTIES 
Sulfidation-resistant alloy for coal gasification service. Quarterly 
report, September 1-November 30, 1977, 3:48343 (FE-2299-18) 
ALUMEL/WELDING 
Evaluation of chromel-alumel thermocouple wires percussion 
welded to 2 1/4% chromium-1% molybdenum, 3:48302 
(LMEC-TDR-78-7) 
ALUMINIUM/ACTIVATION ANALYSIS 
Aluminum determination of archaeological bone employing 
neutron activation analysis (Leaching of Al from soil by buried 
bone), 3:48416 
Coal elemental analysis by prompt-neutron activation analysis, 
3:48417 
Savannah River Laboratory hydrogeochemical and stream 
sediment reconnaissance. Preliminary basic data release, ground 
water in Winston-Salem 1° x 2° NTMS area, North Carolina, 
Virginia, and Tennessee. National Uranium Resource 
Evaluation Program., 3:46807 (DPST-78-146-3) 
ALUMINIUM/CATALYTIC EFFECTS 
Study of the deactivation of methanol synthesis catalysts. Final 
report, 3:47017 (EPRI-AF-694) 
ALUMINIUM/FLUORESCENCE SPECTROSCOPY 
Fluorometric determination of trace amount of aluminum in 
natural water by lumogallion method; masking of ferric iron 
with 0-phenanthroline, 3:48431 (ORNL-tr-4658) 
ALUMINIUM/NUCLEAR REACTION ANALYSIS 
Coal analysis by neutron-capture gamma-ray measurement in 
boreholes, 3:46389 
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ALUMINIUM/PHOTOCONDUCTIVITY 

Angle-resolved photoelectron spectroscopy applied to the 
determination of the surface electronic structure of crystalline 
metals, 3:48335 (LBL-7676) 

ALUMINIUM/PHYSICAL RADIATION EFFECTS 
Helium generation in twelve pure elements by 14.8-MeV neutrons, 

3:48375 

ALUMINIUM/PLASMONS 

Angle-resolved photoelectron spectroscopy applied to the 
determination of the surface electronic structure of crystalline 
metals, 3:48335 (LBL-7676) 

ALUMINIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 

elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 

ALUMINIUM/SPUTTERING 
Sputtering and chemical attack of 304 stainless steel, aluminum, 

and gold by hydrogen ions of 100 eV energy, 3:48353 (CONF- 
78043 1-10) 
ALUMINIUM ALLOYS 
See also ALUMEL 
ALUMINIUM BASE ALLOYS 
ZIRCALOY 

ALUMINIUM ALLOYS/BRAZING 
Evaluation of the feasibility of joining titanium alloy to heavymet 

tungsten alloy, 3:48309 (UCRL-13857) 

ALUMINIUM ALLOYS/CORROSION FATIGUE 
Corrosion fatigue of 5086-H34 aluminum in sea water, 3:47166 

(CONF-770331-) 

ALUMINIUM ALLOYS/CORROSION RESISTANCE 
Application of aluminum alloys, 3:47165 (CONF-770331-) 
Development of coatings for corrosion erosion protection of 

internal components of coal gasification vessels. Quarterly 
report, October 1-December 31, 1977 (15 M, CrAlM2 
compositions), 3:46230 (FE-2591-3) 

Sulfidation-resistant alloy for coal gasification service. Quarterly 
report, September 1-November 30, 1977 (Fe-18Cr-SAI-1Mo- 
1Hf), 3:48343 (FE-2299-18) 

ALUMINIUM ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Low temperature kinetic study of the formation of the 

superconducting A15 phase in the Nb-Al-Ge system, 3:48323 
(LBL-7629) 

ALUMINIUM ALLOYS/DEFORMATION 

Improved formability of aluminum-germanium near eutectic 
compositions through the application of superplasticity 
principles, 3:48327 (LBL-7300) 

ALUMINIUM ALLOYS/DEPOSITION 
Development of coatings for corrosion erosion protection of 

internal components of coal gasification vessels. Quarterly 
report, October 1-December 31, 1977 (15 M, CrAlM2 
compositions), 3:46230 (FE-2591-3) 

ALUMINIUM ALLOYS/EMBRITTLEMENT 
Solid metal embrittlement of Ti-6A1-6V-2Sn by cadmium, silver, 

and gold, 3:48329 (SAND-78-8653) 

ALUMINIUM ALLOYS/EXPLOSION WELDING 
Evaluation of the feasibility of joining titanium alloy to heavymet 

tungsten alloy, 3:48309 (UCRL-13857) 

ALUMINIUM ALLOYS/FABRICATION 
Lanthanum nickel aluminum alloy (Patent application; LaNi/sub 

5-x/Al/sub x/, x = 0.01 to 1.5), 3:48319 

New AIS5 multifilamentary superconductor based on the niobium- 
aluminum-silicon system, 3:48301 (LBL-6999) 

ALUMINIUM ALLOYS/HEAT TREATMENTS 
Low temperature kinetic study of the formation of the 

superconducting A15 phase in the Nb-Al-Ge system, 3:48323 
(LBL-7629) 

ALUMINIUM ALLOYS/HYDRIDATION 

Surface analysis of the SAES ST101 getter during simulated 
pumping, 3:48376 

ALUMINIUM ALLOYS/MECHANICAL PROPERTIES 

Sulfidation-resistant alloy for coal gasification service. Quarterly 
report, September 1-November 30, 1977 (Fe-18Cr-5AI-1Mo- 
1Hf), 3:48343 (FE-2299-18) 

ALUMINIUM ALLOYS/PLASTICITY 
Improved formability of aluminum-germanium near eutectic 

compositions through the application of superplasticity 
principles, 3:48327 (LBL-7300) 

ALUMINIUM ALLOYS/PROTECTIVE COATINGS 
Elevated temperature corrosion behavior of iron-base ternary 

alloys that develop Cr2O3 and/or AlsOs barrier scales, 3:48344 
(LBL-7331) 

ALUMINIUM BASE ALLOYS/PHYSICAL RADIATION 
EFFECTS 
Heavy-ion irradiation of a Ti-6A1-4V alloy, 3:48371 


AMINES/BIOLOGICAL EFFECTS 


ALUMINIUM CHLORIDES/CATALYTIC EFFECTS 
Electrical conductivity and catalytic properties of aluminum 
chloride/hydrocarbon complex in isobutylene polymerization, 
3:46665 
ALUMINIUM CHLORIDES/ELECTRIC CONDUCTIVITY 
Electrical conductivity and catalytic properties of aluminum 
chloride/hydrocarbon complex in isobutylene polymerization, 
3:46665 
ALUMINIUM OXIDES/CATALYTIC EFFECTS 
Desulfurization of residual petroleum oils and catalysts therefor 
(Patent), 3:46655 
ALUMINIUM OXIDES/CORROSION RESISTANCE 
Elevated temperature corrosion behavior of iron-base ternary 
alloys that develop Cr2Os and/or Al2Os barrier scales, 3:48344 
(LBL-7331) 
ALUMINIUM OXIDES/DIFFUSION COATING 
Process for diffusing metallic coatings into ceramics to improve 
their voltage withstanding capabilities (Patent), 3:48383 
ALUMINIUM OXIDES/ELECTRON MICROPROBE 
ANALYSIS 
Rapid characterization of drilled test earth cores by x-ray energy 
dispersive analysis, 3:47259 (PNL-2655) 
AMDAHL COMPUTERS/PERFORMANCE 
Analysis and performance of computer instruction sets, 3:49323 
(SLAC-205) 
AMEBA 
See AMOEBA 
AMERICIUM/CHEMISTRY 
Actinide elements in aquatic and terrestrial environments, 3:48703 
(ORNL-5365) 
AMERICIUM/REMOVAL 
Electrolysis of plutonium in neutral and basic solutions, 3:46912 
(RFP-2778) 
AMERICIUM/SEPARATION PROCESSES 
Separation of actinides from aqueous high activity wastes. The 
OXAL process, 3:46922 
AMERICIUM 241/BIOLOGICAL RADIATION EFFECTS 
Toxicity of 71 Am and **'Cm after administration at nine days of 
gestation in the rat, 3:48840 
AMERICIUM 241/REACTIVITY COEFFICIENTS 
Reactivity coefficients of heavy isotopes in LASL’s fast critical 
assemblies, 3:47684 
AMERICIUM 243/ENVIRONMENTAL TRANSPORT 
Interaction of radionuclides with geomedia associated with the 
Waste Isolation Pilot Plant (WIPP) site in New Mexico, 3:46942 
(SAND-78-0297) 
AMERICIUM COMPOUNDS/PH VALUE 
Theoretical and experimental evaluation of waste transport in 
selected rocks: 1977 annual report of LBL Contract No. 
45901AK. Waste Isolation Safety Assessment Program: 
collection and generation of transport data, 3: aly (LBL- 7022) 
AMERICIUM COMPOUNDS/REDOX POTENTI 
Theoretical and experimental evaluation of waste Salient in 
selected rocks: 1977 annual report of LBL Contract No. 
45901AK. Waste Isolation Safety Assessment Program: 
collection and generation of transport data, 3:46937 (LBL-7022) 
AMERICIUM COMPOUNDS/THERMODYNAMIC 
PROPERTIES 
Theoretical and experimental evaluation of waste transport in 
selected rocks: 1977 annual report of LBL Contract No. 
45901AK. Waste Isolation Safety Assessment Program: 
collection and generation of transport data, 3:46937 (LBL-7022) 
AMERICIUM ISOTOPES/RADIONUCLIDE MIGRATION 
Sorption of long-lived radionuclides in clay and rock. Part 1. 
Determination of distribution coefficients, 3:48705 (UCRL- 
Trans- 11340) 
AMES LABORATORY/RADIOACTIVE WASTE 
MANAGEMENT 
Environmental monitoring at Ames Laboratory: calendar year 
1977, 3:48656 (IS-4365) 
AMES LABORATORY/WASTE MANAGEMENT 
Environmental monitoring at Ames Laboratory: calendar year 
1977, 3:48656 (IS-4365) 
AMINES 
See also ADENINES 
ANILINE 
BENZEDRINE 
CONGO RED 
DOPAMINE 
HISTAMINE 
METHYLENE BLUE 
NITROGEN MUSTARD 
RHODAMINES 
AMINES/BIOLOGICAL EFFECTS 
Defective and enhanced postreplication repair in classical and 
variant xeroderma pigmentosum cells treated with N-acetoxy-2- 
acetylaminofluorene, 3:48761 





AMINES/EXC!TATION 


AMINES/EXCITATION 
Effect of micellar phase on the state and dynamics of some excited 
state charge transfer complexes (Pyrene-N,N-dimethylaniline), 
3:48457 
AMINES/REMOVAL 
Removal of methylenedianiline from chemical plant wastewater, 
3:48432 (BDX-613-1981) 
AMINOBENZENE 
See ANILINE 
AMINOGLYCIDES 
See AMINES 
SACCHARIDES 
6-AMINOPURINE 
See ADENINES 
AMMETERS/DESIGN 
Instrument for non-invasive mAs measurement (For x-ray 
radiography equipment), 3:48623 (FDA-78-8053) 
AMMONIA/PHOTOLYSIS 
Maximum efficiency for the conversion of light energy to 
chemical energy, 3:47100 
AMMONIA/PRODUCTION 
Market definition, commercial development plan, and OTEC 
financing: a summary of 1976 APL work for the U.S. Maritime 
Administration, 3:47133 (CONF-770331-) 
Thermodynamic analysis of energy-intensive processes for 
ammonia production, 3:47020 
AMMONIA/RECOVERY 
Effluent treatment aqueous waste, 3:46219 (FE-2240-9) 
AMMONIA/REMOVAL 
Developments in H2S and HCN removal from coke-oven gas, 
3:46201 
Treatment of ammoniacal water from coking plants, 3:46361 
AMMONIA/THERMODYNAMIC PROPERTIES 
Determination of the thermodynamic properties of nitrogen- 
hydrogen-ammonia mixtures at high temperatures and pressures 
on the basis of the state equation, 3:47019 
Method and apparatus for providing superheated gaseous fluid 
from a low temperature liquid supply (Patent), 3:46771 
AMMONIA/TOXICITY 
Occupational health issues and fossil-energy development, 3:46538 
(TID-28443) 
AMMONIUM SULFATES/AEROSOLS 
Aerosol growth studies. III. Ammonium bisulfate aerosols in a 
moist atmosphere, 3:48668 
AMMONIUM SULFATES/PRODUCTION 
Purification of regenerated sulfuric acid from crude-benzole- 
fraction washing, 3:46307 
AMMUNITION/ACTIVATION ANALYSIS 
Neutron activation analysis of bullet-lead specimens: the President 
Kennedy assassination, 3:48419 
Neutron activation analysis of shotgun pellets, 3:48420 
AMNION CELLS 
See EMBRYONIC CELLS 
AMOEBA/PATHOLOGY 
Cooling systems, 3:48737 (ORNL-5365) 
AMP 


(Adenosine monophosphate.) 
AMP/BIOCHEMICAL REACTION KINETICS 
Cellular interactions uncouple beta-adrenergic receptors from 
adenylate cyclase (Glioma cells, neuroblastoma cells, adenylate 
cyclase), 3:48772 (UCLA-12-1150) 
AMP/BIOLOGICAL ACCUMULATION 
Cellular interactions uncouple beta-adrenergic receptors from 
adenylate cyclase (Glioma cells, neuroblastoma cells, adenylate 
cyclase), 3:48772 (UCLA-12-1150) 
AMP/METABOLISM 
Regulation of cyclic GMP, cyclic amp and lactate dehydrogenase 
by putative neutrotransmitters in the C6 rat glioma cell line, 
3:48756 (UCLA-12-1151) 
AMPEROMETRY/COMPARATIVE EVALUATIONS 
Voltammetric methods of sulfate ion analysis in natural waters, 
3:48723 
AMPHETAMINE 
See BENZEDRINE 
AMPLIFIERS 
See also GASES 
AMPLIFIERS/DESIGN 
User manual for the Q-5485, 1.0-nsec fast preamplifier and Q-5487, 
1.0-nsec fast amplifier (For nuclear event detectors), 3:48615 
(ORNL/TM-6239) 
ANAEROBIC CONDITIONS 
Influence of antimycin A and uncouplers on anaerobic 
photosynthesis in isolated chloroplasts, 3:48785 
ANCHORS/COMPARATIVE EVALUATIONS 
Anchor systems, 3:47150 (CONF-770331-) 
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ANEMOMETERS/DESIGN 
Laser-Doppler anemometry technique applied to two-phase 
dispersed flows, 3:47837 (NUREG-0375) 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANILINE/MONITORING 
Development of a passive dosimeter for airborne aniline vapors, 
3:48654 (CONF-780561-2) 
ANILINE/VAPORS 
Development of a passive dosimeter for airborne aniline vapors, 
3:48654 (CONF-780561-2) 
ANIMAL CELLS 
See also CLONE CELLS 
EMBRYONIC CELLS 
SPLEEN CELLS 
TUMOR CELLS 
XP CELLS 
ANIMAL CELLS/AMP 
Regulation of cyclic GMP, cyclic amp and lactate dehydrogenase 
by putative neutrotransmitters in the C6 rat glioma cell line, 
3:48756 (UCLA-12-1151) 
ANIMAL CELLS/BIOCHEMICAL REACTION KINETICS 
Cellular interactions uncouple beta-adrenergic receptors from 
adenylate cyclase (Glioma cells, neuroblastoma cells, adenylate 
cyclase), 3:48772 (UCLA-12-1150) 
ANIMAL CELLS/CYTOLOGICAL TECHNIQUES 
Cellular interactions uncouple beta-adrenergic receptors from 
adenylate cyclase (Glioma cells, neuroblastoma cells, adenylate 
cyclase), 3:48772 (UCLA-12-1150) 
ANIMAL CELLS/FREEZING 
Health effects of combustion-generated soot and polycyclic 
aromatic hydrocarbons. Task III, 3:48910 (TID-28479) 
ANIMAL CELLS/MUTATIONS 
Cell-mediated mutagenesis and cell transformation of mammalian 
cells by chemical carcinogens (Rats, hamsters), 3:48775 (CONF- 
771248-1) 
ANIMAL CELLS/NUCLEOTIDES 
Regulation of cyclic GMP, cyclic amp and lactate dehydrogenase 
by putative neutrotransmitters in the C6 rat glioma cell line, 
3:48756 (UCLA-12-1151) 
ANIMAL FEEDS/CHEMICAL PREPARATION 
Alkali treatment and fermentation of straw for animal feed, 
3:48799 
ANIMALS 
(See also specific animal names.) 
See also AQUATIC ORGANISMS 
INVERTEBRATES 
LABORATORY ANIMALS 
ANIMALS/BIOLOGICAL RADIATION EFFECTS 
Free radical damage of nucleic acids and their components. I. 
Direct absorption of energy, 3:48817 (UCLA-12-1156) 
ANIMALS/DISTRIBUTION 
Regional Studies Program, 3:48660 (ORNL-5365) 
ANIONS/BEAM PRODUCTION 
Space charge neutralization of positive and negative ion beams, 
3:48961 (BNL-50727) 
ANNELIDS/RADIONUCLIDE KINETICS 
Transuranium elements in aquatic and terrestrial environments, 
3:48676 (ORNL-5257) 
ANODES 
Study of shale pitches as binders for the production of anode 
paste, 3:46792 
ANORTHOSITES/GEOTHERMOMETRY 
Distribution of NaAISisOs between coexisting microcline and 
plagioclase and its effect on geothermometric calculations, 
3:47283 
ANTARCTICA/COAL DEPOSITS 
Antarctica awakes--minerals for the 21st century, 3:46569 
ANTARCTICA/MINERAL RESOURCES 
Antarctica awakes--minerals for the 21st century, 3:46569 
ANTARCTICA/NATURAL GAS DEPOSITS 
Antarctica awakes--minerals for the 21st century, 3:46569 
ANTARCTICA/PETROLEUM DEPOSITS 
Antarctica awakes--minerals for the 21st century, 3:46569 
ANTHRACENE/ENVIRONMENTAL EFFECTS 
Synthetic Fuels Program, 3:48659 (ORNL-5365) 
ANTHRACENE/PRODUCTION 
Production of 96-97% anthracene, 3:46310 
ANTHRACENE/PURIFICATION 
Production of 96-97% anthracene, 3:46310 
ANTHRACENE/RADIATION EFFECTS 
a-particle induced radical production in anthracene beyond the 
Bragg Peak, 3:48466 
ANTHRACITE/CHEMICAL COMPOSITION 
Physical properties and structure of anthracites, 3:46344 
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ANTHRACITE/CLASSIFICATION 
Thermoanthracites as raw material for the production of 
electrodes and carbon-graphite materials, 3:46165 
ANTHRACITE/HYDROGENATION 
Research and development of an advanced process for the 
conversion of coal to synthetic gasoline and other distillate 
fuels. Quarterly progress report No. 2, August 1-October 31, 
1976, 3:46271 (TID-28447) 
ANTHRACITE/MOLECULAR STRUCTURE 
Physical properties and structure of anthracites, 3:46344 
ANTHRACITE/PHYSICAL PROPERTIES 
Physical properties and structure of anthracites, 3:46344 
ANTHRACITE/SORPTIVE PROPERTIES 
Anaerobic columnar denitrification of high-nitrate waste water, 
3:46929 
ANTIBIOTICS/BIOLOGICAL EFFECTS 
Influence of antimycin A and uncouplers on anaerobic 
photosynthesis in isolated chloroplasts, 3:48785 
ANTIBODIES/CROSS-LINKING 
Histamine release due bivalent penicilloy] haptens: control by the 
number of cross-linked IgE antibodies on the basophil plasma 
membrane, 3:48814 
Theory of equilibrium binding of symmetric bivalent haptens to 
cell surface antibody: application to histamine release from 
basophils (Mathematical model), 3:48813 
ANTIBODIES/GENETICS 
Serum alpha-antitrypsin in patients with lung cancer or abnormal 
sputum cytology, 3:48780 
ANTIBODIES/LABELLING 
Separation of ferritin labeled antibody from free antibody, 3:48769 
ANTIGEN-ANTIBODY REACTIONS/MATHEMATICAL 
MODELS 
Theory of equilibrium binding of symmetric bivalent haptens to 
cell surface antibody: application to histamine release from 
basophils, 3:48813 
ANTIGENS 
See also TOXINS 
Purification, partial characterization, and clinical evaluation of a 
ancreatic oncofetal antigen, 3:48763 
ANTIGENS/BINDING ENERGY 
Histamine release due bivalent penicilloyl haptens: control by the 
number of cross-linked IgE antibodies on the basophil plasma 
membrane, 3:48814 
ANTIGENS/POLYSACCHARIDES 
Theory of equilibrium binding of symmetric bivalent haptens to 
cell surface antibody: application to histamine release from 
basophils (Mathematical model), 3:48813 
ANTIMONY/ACTIVATION ANALYSIS 
Neutron activation analysis of bullet-lead specimens: the President 
Kennedy assassination, 3:48419 
Neutron activation analysis of shotgun pellets, 3:48420 
ANTIMONY/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
ANTIMONY 125/ENVIRONMENTAL TRANSPORT 
Interaction of radionuclides with geomedia associated with the 
Waste Isolation Pilot Plant (WIPP) site in New Mexico, 3:46942 
(SAND-78-0297) 
ANTIREFLECTION COATINGS/FABRICATION 
Studies and testing of antireflective (AR) coatings for soda-lime 
glass. Final report, 3:47054 (DOE/JPL/954773-1) 


See INSECTS 
APARTMENT BUILDINGS/DISTRICT HEATING 
Expedient outlays for heat insulation of buildings and for 
determination of heat consumption by apartments in district 
heated multi-family buildings, 3:48230 
APARTMENT BUILDINGS/ELECTRIC HEATING 
Efficiency of hot water heating systems in apartment buildings 
compared with electric space heating, 3:48233 
APARTMENT BUILDINGS/SOLAR WATER HEATING 
Institutional considerations for solar energy systems planning and 
applications. Case example: San Jose State University " Project 
Helios”, 3:47037 (CONF-761220-) 
APATITES/ELECTRON MICROPROBE ANALYSIS 
Rapid characterization of drilled test earth cores by x-ray energy 
dispersive analysis, 3:47259 (PNL-2655) 
APPALACHIA/GEOCHEMICAL SURVEYS 
Geochemistry, petrology, and basin analysis. Quarterly report, 
3:48927 (ORO-5201-3) 
APPARATUS 
See EQUIPMENT 
APPROPRIATE TECHNOLOGY/ECONOMICS 
Soft vs hard energy technologies, 3:48141 


ARKANSAS/CLIMATES 


APPROPRIATE TECHNOLOGY/SOCIO-ECONOMIC 
FACTORS 
Beyond the technological fix (Detrimental and unforeseen side 
effects), 3:48105 (ORAU/IEA-78-5(O)) 
APRA REACTOR 
See APRF REACTOR 
APRF REACTOR/RADIATION STREAMING 
Experimental radiation transport to large distances from a bare 
reactor, 3:47800 
AQUACULTURE/YIELDS 
Potential mariculture yield of sea thermal power plants. Part II. 
Food chain efficiency, 3:47130 (CONF-770331-) 
AQUATIC ECOSYSTEMS/CONTAMINATION 
Environmental Sciences Division annual progress report for 
period ending September 30, 1977. ESD Publication No. 1145, 
3:48658 (ORNL-5365) 
Transuranium elements in aquatic and terrestrial environments, 
3:48676 (ORNL-5257) 
AQUATIC ECOSYSTEMS/DATA ANALYSIS 
Ecosystem Analysis Program, 3:48689 (ORNL-5365) 
AQUATIC ECOSYSTEMS/DISTURBANCES 
Simulation study of biological responses to environmental changes 
associated with coastal upwelling off NW-Africa, 3:48714 
(BNL-24204) 
AQUATIC ECOSYSTEMS/ENVIRONMENTAL EFFECTS 
Coastal zone: a symposium, 3:48687 (CONF-7706127-(Summ.)) 
AQUATIC ECOSYSTEMS/MATHEMATICAL MODELS 
Aquatic Ecology Section, 3:48717 (ORNL-5257) 
Ecosystem Analysis Program, 3:48689 (ORNL-5365) 
AQUATIC ECOSYSTEMS/METABOLISM 
Effects of acid precipitation on macrophytes in oliotrophic 
Swedish lakes, 3:48733 
AQUATIC ECOSYSTEMS/POLLUTION 
Actinide elements in aquatic and terrestrial environments, 3:48703 
(ORNL-5365) 
Aquatic Ecology Section, 3:48722 (ORNL-5365) 
Environmental behavior of trace contaminants, 3:48692 (ORNL- 
5257) 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also CRUSTACEANS 
FISHES 
MOLLUSCS 
PLANKTON 
WATER HYACINTHS 
AQUATIC ORGANISMS/ABUNDANCE 
Screens for the OTEC plants (Micronekton), 3:47151 (CONF- 
770331-) 
AQUATIC ORGANISMS/POLLUTION 
Aquatic Ecology Section, 3:48722 (ORNL-5365) 
AQUATIC ORGANISMS/POPULATION DYNAMICS 
Aquatic Ecology Section, 3:48717 (ORNL-5257) 
Aquatic Ecology Section, 3:48722 (ORNL-5365) 
AQUIFERS/PERMEABILITY 
Well-testing practice and analysis in fissured aquifers, 3:48926 
(LBL-7027) 
ARAMIDS/YIELD STRENGTH 
Stress-rupture data for Kevlar 49/epoxy strands at elevated 
temperatures, 3:48396 (UCID-17777) 
ARC WELDING 
See also GAS TUNGSTEN-ARC WELDING 
ARC WELDING/MATHEMATICAL MODELS 
Arc modeling for welding analysis, 3:48311 (WAPD-TM-1382) 
ARCHAEOLOGICAL SPECIMENS/DATA ANALYSIS 
Excavations on Mesita de los Alamos, 3:48712 (LA-7043-MS) 
ARCTIC GAS PIPELINES/ECONOMIC ANALYSIS 
Transporting natural gas from the Arctic: the alternative systems 
(Book), 3:48170 
ARCTIC GAS PIPELINES/ENVIRONMENTAL EFFECTS 
Transporting natural gas from the Arctic: the alternative systems 
(Book), 3:48170 
ARDENNES REACTOR 
Chooz example, 3:47499 
ARDENNES REACTOR/REACTOR OPERATION 
Chooz power station: ten years of operation, 3:47500 
ARGON/SEPARATION PROCESSES 
Radioactive rare gas separation using a separation cell with two 
kinds of membrane differing in gas permeability tendency, 
3:46923 
ARIZONA/ENERGY SOURCE DEVELOPMENT 
Southwest: a region under stress (Analysis of environmental, 
resource-revenues, and water-resources issues), 3:48067 
ARKANSAS/CLIMATES 
Stand model for upland forests of Southern Arkansas, 3:48690 
(ORNL/TM-6225) 





ARKANSAS/FORESTS 


ARKANSAS/FORESTS 
Stand model for upland forests of Southern Arkansas, 3:48690 
(ORNL/TM-6225) 
ARKANSAS/SEISMIC SURVEYS 
Earthquake instrumentation in the southeastern region, 3:48937 
(Y/EN-213) 
ARKANSAS/TERRESTRIAL ECOSYSTEMS 
Stand model for upland forests of Southern Arkansas, 3:48690 
(ORNL/TM-6225) 
ARMY PULSED REACTOR ASSEMBLY 
See APRF REACTOR 
AROMATICS 
See also BENZENE 
BIPHENYL 
CONDENSED AROMATICS 
STYRENE 
TOLUENE 
AROMATICS/BIOLOGICAL EFFECTS 
Defective and enhanced postreplication repair in classical and 
variant xeroderma pigmentosum cells treated with N-acetoxy-2- 
acetylaminofluorene, 3:48761 
AROMATICS/CHEMICAL REACTION KINETICS 
Correlation of singlet energies of aromatic hydrocarbons with the 
rates of protonation of their anion radicals, 3:48461 
AROMATICS/HYDROGENATION 
Catalytic hydrogenation of aromatic compounds, coal, and 
asphaltenes with Muetterties catalyst, 3:46203 
AROMATICS/REFINING 
Purification of regenerated sulfuric acid from crude-benzole- 
fraction washing, 3:46307 
AROMATICS/SOLVENT EXTRACTION 
Selective properties of diethylene glycol esters, 3:46670 
ARSENIC/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
ARSENIC/TOXICITY 
Occupational health issues and fossil-energy development, 3:46538 
(TID-28443) 
ARSENIC COMPOUNDS/TOXICITY 
Toxicity of a mixture of metals on freshwater algae, 3:48851 
ARSENIC FLUORIDES/STRUCTURAL CHEMICAL ANALYSIS 
Crystal structure of XeF* AsFg~', 3:48443 
ARSONIUM COMPOUNDS 
See ARSENIC COMPOUNDS 
ASCARIS 
See NEMATODES 
HES 


See also FLY ASH 
ASHES/CATALYTIC EFFECTS 
Article having a surface layer of catalytic ash by-product of coal 
combustion (Patent), 3:46294 
ASHES/CHEMICAL ANALYSIS 
Material balance in coal. II. Oxygen determination with 
stoichiometry of 33 coals, 3:46324 
ASHES/MELTING 
Coal preparation for combustion and conversion. Final report, 
3:46489 (EPRI-AF-791) 
ASHES/MELTING POINTS 
Coal availability and demand: Round I and Round II coal 
conversion candidates, 3:47378 (NUS-1997) 
ASHES/NUCLEAR REACTION ANALYSIS 
Coal analysis by neutron-capture gamma-ray measurement in 
boreholes, 3:46389 
ASHES/RECYCLING 
Fluidized-bed combustion: industrial application demonstration 
n projects. Monthly progress report, 3:48577 (FE-2472-25) 
A 


See also AFGHANISTAN 
INDIA 
JAPAN 
SAUDI ARABIA 
TURKEY 
ASIA/GEOLOGY 
Travel-time curve and structure of the earth's crust in Central 
Asia according to recordings of powerful explosions, 3:48954 
(UCRL-Trans-11372) 
ASPHALTENES/CHEMICAL REACTIONS 
—— of oxygen functions into asphaltenes and resins, 
F 5 
ASPHALTENES/CHROMATOGRAPHY 
Coal-derived asphaltenes: characterisation by acid-base 
fractionation, 3:46273 
ASPHALTENES/FRACTIONATION 
Coal-derived asphaltenes: characterisation by acid-base 
fractionation, 3:46273 
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ASPHALTENES/HYDROGENATION 

Catalytic hydrogenation of aromatic compounds, coal, and 

asphaltenes with Muetterties catalyst, 3:46203 
ASPHALTENES/INFRARED SPECTRA 

Introduction of oxygen functions into asphaltenes and resins, 

3:46785 
ASPHALTENES/MOLECULAR WEIGHT 

Coal-derived asphaltenes: characterisation by acid-base 

fractionation, 3:46273 
ASPHALTENES/PHYSICAL PROPERTIES 

Introduction of oxygen functions into asphaltenes and resins, 

3:46785 
ASPHALTS 

See also ASPHALTENES 
ASPHALTS/CHEMICAL COMPOSITION 

Influence of residuum oxidation process conditions on properties 
of asphalts, 3:46689 

ASPHALTS/OXIDATION 

Influence of residuum oxidation process conditions on properties 

of asphalts, 3:46689 
ASPHALTS/PHYSICAL PROPERTIES 

Influence of residuum oxidation process conditions on properties 

of asphalts, 3:46689 
ASPHALTS/PRODUCTION 
Production of oxidized asphalt in the presence of ferric chloride, 
3:46667 
ASTROCYTOMAS 
See NEOPLASMS 
ATHABASCA DEPOSIT/GEOLOGICAL SURVEYS 
Preliminary geostatistical investigations of tar-bearing sands, lease- 
13, athabasca tar sands, 3:46776 
ATLANTIC OCEAN 
See also CARIBBEAN SEA 
ATLANTIC OCEAN/CONTINENTAL SHELF 

Distribution of marine birds on Georges Bank and adjacent 
waters. Progress report No. 1, January 1-March 31, 1978, 
3:48721 (TID-28518) 

ERDA's oceanographic program for the mid-atlantic coastal 
region (Research on environmental effects of energy 
development), 3:48743 (BNL-24016) 

ATLANTIC OCEAN/TEMPERATURE GRADIENTS 

OTEC thermal resource report for Florida East Coast 
(Temperature profiles from surface to 1500-m depths), 3:47183 
(TID-27948) 

ATMOSPHERIC EXPLOSIONS 

Effects of nuclear weapons. Third edition (Book), 3:48643 (TID- 
28061) 

ATOM-ATOM COLLISIONS/IONIZATION 

Angular distribution of electrons emitted in Penning ionisation and 
similar processes (Probability, amplitude, Born-Oppenheimer 
approximation), 3:48967 

ATOM-ATOM COLLISIONS/PENNING EFFECT 

Angular distribution of electrons emitted in Penning ionisation and 
similar processes (Probability, amplitude, Born-Oppenheimer 
approximation), 3:48967 

ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC ENERGY LAWS/INTERNATIONAL COOPERATION 
Topical problems of nuclear law viewed internationally. Report 
about the 3rd congress nuclear Inter Jura ‘77, in Florence, 
3:47650 
ATOMIC EXPLOSIONS 

See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 

See NUCLEAR WEAPONS 
ATOMS 

See also MUONIC ATOMS 
ATOMS/STOPPING POWER 

Mean excitation energies for stopping power as derived from 
oscillator-strength distributions (Review), 3:49008 (CONF- 
780534-2) 

AUGER ELECTRON SPECTROSCOPY/SENSITIVITY 

Chemical information in Auger spectroscopy, 3:48430 (SAND-78- 
0141C) 

AUSTENITIC STEELS/FRACTURE PROPERTIES 

Further development of cladding and core structural materials 
(LMFBR), 3:47610 (EURFNR-1418) 

AUSTENITIC STEELS/PHYSICAL RADIATION EFFECTS 

Further development of cladding and core structural materials 
(LMFBR), 3:47610 (EURFNR-1418) 

AUSTRALIA/COAL DEPOSITS 
oe geology of Australia and Papua New Guinea. II. Coal, 


AUSTRALIA/COAL MINES 


Economic geology of Australia and Papua New Guinea. II. Coal, 
3:46402 
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AUSTRALIA/OIL FIELDS 
Australian petroleum policies and plans, 3:46716 
AUSTRALIA/PETROLEUM INDUSTRY 
Australian petroleum policies and plans, 3:46716 
AUSTRALIA/REGULATIONS 

Effect of different regulations in various parts of the world on the 
design and certification of diesel equipment for underground 
coal mines, 3:46408 

AUSTRALIA/URANIUM DEPOSITS 

Foreign uranium developments, 3:46799 (GJO-108(76)) 

Some results of uranium prospecting and production increasing, 
3:46805 

AUSTRALIA/URANIUM RESERVES 
New developments on the uranium sector in Australia, 3:46804 
AUTOMOBILE EXHAUST REACTORS 
See AFTERBURNERS 
AUTOMOBILES/CATALYTIC CONVERTERS 

Effects of Mn deposits from MMT on automotive catalysts in the 
absence and presence of other fuel additives 
(Methylcyclopentadienyl manganese tricarbonyl (MMT)), 
3:48283 

Effects of sintering on automobile exhaust catalyst performance, 
3:48288 

Effects of Pt and Pd impregnation on the performance and 
durability of automobile exhaust oxidizing catalysts, 3:48289 

Hydrogen cyanide formation at low reactant concentrations over 
noble metal catalysts, 3:48284 

AUTOMOBILES/ENERGY CONSERVATION 

Effects of technology and modes of behavior on the energy 
consumption. Data and facts for energy-saving measures for 
household and small consumers, 3:48052 (NP-22837) 

AUTOMOBILES/EXHAUST GASES 

Effects of Mn deposits from MMT on automotive catalysts in the 
absence and presence of other fuel additives 
(Methylcyclopentadienyl manganese tricarbony] (MMT)), 
3:48283 

Effects of sintering on automobile exhaust catalyst performance, 
3:48288 

Effects of Pt and Pd impregnation on the performance and 
durability of automobile exhaust oxidizing catalysts, 3:48289 

Hydrogen cyanide formation at low reactant concentrations over 
noble metal catalysts, 3:48284 

Motor-vehicle diagnostic inspection demonstration program. 
Technical report, 3:48280 (PB-274538) 

AUTOMOBILES/FLYWHEEL ENERGY STORAGE 

Advanced energy storage unit for a U.S. Postal Service delivery 
vehicle, 3:48276 (CONF-771053-) 

Flywheel-continuously variable transmission systems for 
automotive and transit propulsion systems, 3:48275 (CONF- 
771053-) 

AUTOMOBILES/FLYWHEELS 

Composite flywheel development completion report, October 1, 
1976-September 30, 1977, 3:48019 (Y-2117) 

UMTA flywheel energy storage program (Urban Mass 
Transportation Administration (UMTA)), 3:48274 (CONF- 
771053-) 

AUTOMOBILES/FUEL CONSUMPTION 
Effect of the oil crisis on the growth in the ownership and use of 
cars, 3:48069 
AUTOMOBILES/HYDROGEN FUELS 
Hydrogen fuel system for a vehicle (Patent), 3:48297 
AUTOMOBILES/INSPECTION 

Motor-vehicle diagnostic inspection demonstration program. 

Technical report, 3:48280 (PB-274538) 
AUTOMOBILES/LEAD-ACID BATTERIES 

Multi-slit self-sealing ignition-arrester battery vent (Patent), 

3:48035 
AUTOMOBILES/MANUFACTURING 

Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume I, 3:48127 (FEA/D-77/ 
259) 

Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume II. Target support 
document, 3:48128 (FEA/D-77/260) 

AUTOMOBILES/MECHANICAL TRANSMISSIONS 

Flywheel-continuously variable transmission systems for 
automotive and transit propulsion systems, 3:48275 (CONF- 
771053-) 

AUTOMOBILES/OWNERSHIP 

Effect of the oil crisis on the growth in the ownership and use of 

cars, 3:48069 
AUTOMOBILES/SPARK IGNITION ENGINES 

Performance characteristics of automotive engines in the United 
States. Second series. Report No. 3. 1977 Chrysler 225 CID (3.7 
liters), 2V, 3:48264 (DOT-TSC-NHTSA-78-4) 


BARIUM/ATOM COLLISIONS 


AUTOMOBILES/STIRLING ENGINES 
Concentric crossflow recuperator for Stirling engine (Patent), 
3:48279 
Stirling engine design manual, 3:48266 (DOE/NASA/3152-78/1) 
AUTOMOBILES/SYNTHETIC FUELS 
Identification of probable automotive fuels composition: 1985- 
2000, 3:48295 (HCP/W3684-01/1) 
AUTOMOBILES/USES 
Toward criteria in the development of urban transportation 
systems, 3:48247 
AUTOMOTIVE FUELS 
See also HYDROGEN FUELS 
AUTOMOTIVE FUELS/ADDITIVES 
Performance of water-added reciprocating engines: air-standard- 
cycle-approximation, 3:48293 (BNL-24369) 
AUTOMOTIVE FUELS/COST 
Coal for motor fuel takes step forward in NCB laboratory, 3:46276 
AUTOMOTIVE FUELS/GOVERNMENT POLICIES 
Denaturants for ethanol/gasoline blends, 3:48294 (HCP/M2098- 
01) 
AUTOMOTIVE FUELS/PRODUCTION 
Research and development of an advanced process for the 
conversion of coal to synthetic gasoline and other distillate 
fuels. Quarterly progress report No. 2, August 1-October 31, 
1976, 3:46271 (TID-28447) 
AUTOMOTIVE FUELS/USES 
Identification of probable automotive fuels composition: 1985- 
2000, 3:48295 (HCP/W3684-01/1) 
AUTORADIOGRAPHS 
See IMAGES 
AUTORADIOGRAPHY 
Autoradiography of nickel chloride and nickel carbony] in mice, 
3:48897 
Autoradiographic changes in the kidney of the whole-body 
sublethally x-ray irradiated rat, 3:48818 
AUXILIARY WATER SYSTEMS/WATER CHEMISTRY 
Overview of water chemistry for nuclear power plant safety 
(BWR; PWR), 3:47455 
AVIATION FUELS 
See also HYDROGEN FUELS 
AVIATION FUELS/COMBUSTION HEAT 
Estimation of net enthalpies of combustion of some aviation fuels 
expressed in the international system of units (SI), 3:48296 
(NBS-TN-937) 
AVIATION FUELS/DATA COMPILATION 
Aviation turbine fuels, 1977, 3:46721 (BERC/PPS-78/2) 
AXEROPHTOL 
See VITAMIN A 


BACTERIA 
See also ESCHERICHIA COLI 
PHOTOSYNTHETIC BACTERIA 
PSEUDOMONAS 
RHODOPSEUDOMONAS 
BACTERIA/MUTATIONS 
Mutagenicity of hydrazine and some of its derivatives, 3:48779 
BACTERIA/PARASITES 
Effects of rainfall acidification on plant pathogens, 3:48850 
(CONF-780573-1) 
BACTERIA/PHOTOSYNTHESIS 
Isolated photochemical reaction centers from bacteriochlorophyll 
b-containing organisms, 3:48755 (BNL-24247) 
BACTERIOPHAGES/MUTATIONS 
Mutagenicity of hydrazine and some of its derivatives, 3:48779 
BALLOONS/EQUIPMENT 
Altitude release mechanism (Patent), 3:48487 
BALTIC SEA/WATER QUALITY 
Distribution of particulate metals, chlorophyll and seston in the 
Baltic Sea, 3:48854 
BARGES 
See also SHIPS 
BARGES/RELIABILITY 
Models of travel time and reliability for freight transport, 3:48056 
(CTS-76-16) 
BARIUM/ATOM COLLISIONS 
Cross sections and equilibrium fractions of D* and De* ions in 
metal vapors. Project progress report, June 1, 1976-February 1, 
1978 (2 to 160 KeV), 3:48962 (COO-4022-1) 





BARIUM/ION COLLISIONS 


BARIUM/ION COLLISIONS 
Cross sections and equilibrium fractions of D* and D,* ions in 
metal vapors. Project progress report, June 1, 1976-February 1, 
1978 (2 to 160 KeV), 3:48962 (COO-4022-1) 
D~ formation by double-electron capture in alkaline-earth vapors: 
recent results, 3:49222 (BNL-50727) 
BARIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538- -3) 
BARIUM COMPLEXES/MOLECULAR STRUCTURE 
Structures and molecular motions in alkaline earth hexammines, 


3:48451 
BARIUM FLUORIDES/LUMINESCENCE 
Self-luminescence of several fluorite-structure halides doped with 
curium or berkelium, 3:48407 
BARIUM OXIDES/ELECTRON MICROPROBE ANALYSIS 
Rapid characterization of drilled test earth cores by x-ray energy 
dispersive analysis, 3:47259 (PNL-2655) 
BARLEY/BIOLOGICAL RADIATION EFFECTS 
Effects on plants (X and gamma radiation, barley, maize, 
Nicotiana, Saintpaulia, Tradescantia), 3:48823 (BNL-24396) 
BARLEY/RESOURCE CONSERVATION 
Recycling of cereal straw, 3:47089 (CONF-7609161-) 
BARNWELL FUEL PROCESSING PLANT/CRITICALITY 
Neutron interaction analysis of a large nuclear facility, 3:46879 
BARNWELL FUEL PROCESSING PLANT/NUCLEAR 
MANAGEMENT 
Non-destructive assay of leached hulls in a nuclear fuel 
reprocessing plant, 3:46873 (AGNS-1040-4) 
BARNWELL FUEL PROCESSING PLANT/QUALITY 
CONTROL 
Analytical chemistry measurements quality control program using 
computer applications, 3:46872 (AGNS-1040-3) 
BARSEBAECK-1 REACTOR/PERSONNEL 
Radiological experience in Swedish boiling water reactors, 
3:47981 
BASELINE ECOLOGY/BIOCHEMICAL OXYGEN DEMAND 
Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson. Nutrient and dissolved oxygen 
dynamics of a short detention time Texas reservoir. Interim 
report No. 5, 3:48715 (CRWR-134) 
BASELINE ECOLOGY/NUTRIENTS 
Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson. Nutrient and dissolved oxygen 
dynamics of a short detention time Texas reservoir. Interim 
report No. 5, 3:48715 (CRWR-134) 
BASELINE ECOLOGY/PHYTOPLANKTON 
Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson. Nutrient and dissolved oxygen 
pay of a short detention time Texas reservoir. Interim 
rt No. 5, 3:48715 (CRWR-134) 
BASI /MANUALS 
eTIs2). BASIC-II interpreter user’s manual, 3:49326 (UCID- 
1775 
BASIC/TRANSLATORS 
Ms.) BASIC-II interpreter user’s manual, 3:49326 (UCID- 
1 
BASOPHILS/ANTIBODIES 
Histamine release due bivalent penicilloy] haptens: control by the 
number of cross-linked IgE antibodies on the basophil plasma 
membrane, 3:48814 
BASOPHILS/RECEPTORS 
Histamine release due bivalent penicilloy] haptens: control by the 
number of cross-linked IgE antibodies on the basophil plasma 
membrane, 3:48814 
Theory of equilibrium binding of symmetric bivalent haptens to 
cell surface antibody: application to histamine release from 
basophils (Mathematical model), 3:48813 
BASOPY. ILS (CONNECTIVE TISSUE) 
See MAST CELLS 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BEAM BUNCHING/BEAM DYNAMICS 
Note on beam-beam tune shift in single ring multi bunch mode, 
3:48614 (BNL-24294) 
BEAM INJECTION HEATING 
Heating of plasma electrons while collective interaction of an 
electron beam with an inhomogeneous plasma, 3:49054 
Ion heating on high-current electron beam interaction with a 
— pond — of a part of the beam into a mirror magnetic 
Stabilization of an explosive a and heating of plasma ions 
by a modulated icle ved ew 
BEAM-PLASMA GAM TRANSPORT 
Ion beam-plasma wave apn and ion beam deceleration by ion- 
acoustic turbulence, 3:49070 
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BEAM-PLASMA SYSTEMS/ENERGY TRANSFER 
Interaction of a relativistic electron beam with a dense plasma, 
3:49079 
BEAM-PLASMA SYSTEMS/FOCUSING 
Coherent-electron radiation pressure on a beam surface, 3:49099 
BEAM-PLASMA SYSTEMS/TURBULENCE 
Ion beam-plasma wave modes and ion beam deceleration by ion- 
acoustic turbulence, 3:49070 
BEARINGS/MATHEMATICAL MODELS 
Dynamic characteristics of steam turbine bearings, 3:47367 
BEES 
See INSECTS 
BEHAVIOR 
(Limited to living systems.) 
BEHAVIOR/TEMPERATURE DEPENDENCE 
Model for the movement and distribution of fish in a body of 
water, 3:48718 (ORNL/TM-6310) 
BELGIUM/NUCLEAR POWER 
Belgium's approach to nuclear development, 3:47656 
BELGIUM/PETROLEUM INDUSTRY 
Optimum structure of refining in Belgium, 3:46660 
BELGIUM/PETROLEUM REFINERIES 
Optimum structure of refining in Belgium, 3:46660 
BELLEFONTE-1 REACTOR/ELECTRICAL EQUIPMENT 
Electrical isolation devices employing fiber-optic cable, 3:47479 
BELLEFONTE-2 REACTOR/ELECTRICAL EQUIPMENT 
Electrical isolation devices employing fiber-optic cable, 3:47479 
BENTHOS 
Sub-obliterative effects of mine-tailing on marine infaunal benthos. 
II. Effect on the productivity of ammotrypane aulogaster, 
3:48732 
BENTONITE 
Water uptake in a bentonite buffer mass. A model study, 3:46933 
(KBS-TR-23) 
BENTONITE/THERMAL CONDUCTIVITY 
Thermal conductivity tests on buffer masses of bentonite/silt, 
3:46935 (KBS-TR-28) 
BENZANTHRACENE/BIOLOGICAL EFFECTS 
Characterization of a photoproduct of 7,12- 
dimethylbenz[aJanthracene and its effects on chick-embryo cells 
in culture, 3:48899 
BENZEDRINE/BIOLOGICAL EFFECTS 
Effect of stimulants, depressants, and protein synthesis inhibition 
on retention (Mice), 3:48900 
BENZENE/BIOLOGICAL ACCUMULATION 
Analysis and control of volatile hydrocarbon concentrations (E.G. 
benzene) during oil bioassays, 3:48858 
BENZENE/CHEMICAL REACTION YIELD 
Chemicals from coal. Final report based on HRI H-Coal product, 
3:46258 (FE-1534-50) 
Photodissociation spectroscopy and structural rearrangements in 
— 4 cyclooctatetraene, styrene, and related molecules, 
3:4846 


BENZENE/PHOTOCHEMICAL REACTIONS 
Photodissociation spectroscopy and structural rearrangements in 
ions of cyclooctatetraene, styrene, and related molecules, 


3:48462 
BENZENE/PRODUCTION 
Liquid coal products, 3:46284 
BENZENE/PURIFICATION 
Commercial trials of the vapor-phase method of washing benzene 
with sulfuric acid, 3:46308 
— sulfuric-acid method of making synthesis benzene, 
:46305 


BENZENE/STRUCTURAL CHEMICAL ANALYSIS 
Photodissociation spectroscopy and structural rearrangements in 
—— of cyclooctatetraene, styrene, and related molecules, 


BENZENE/T OXICITY 
Occupational health issues and fossil-energy development, 3:46538 
(TID-28443) 
BENZOPYRENE/CARCINOGENESIS 
Nonlinear dose-response relationship for the binding of the 
carcinogen benzo(a)pyrene to rat liver DNA in vivo, 3:48764 
Skin tumor-initiating activities of the twelve isomeric phenols of 
benzo(a)pyrene, 3:48820 
BENZOPYRENE/LUNG CLEARANCE 
Experimental evaluation of the clearance of 3,4-benzo(a)pyrene in 
association with talc from hamster lungs, 3:48901 
BENZOPYRENE/METABOLISM 
Inability of vitamin A deficiency to alter benzo(a)pyrene 
metabolism in Syrian hamsters, 3:48758 
BENZOPYRENE/METABOLITES 
Tumorigenicity studies with diol-epoxides of benzo(a)pyrene 
which indicate that (+-)-trans-7B, 8a-dihydorxy-9a, 10a-epoxy- 
7,8,9,10-tetrahydrobenzo(a)pyrene is an ultimate carcinogen in 
newborn mice, 3:48887 
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BENZOPYRENE/TUMOR CELLS 

Tumorigenicity studies with diol-epoxides of benzo(a)pyrene 
which indicate that (+-)-trans-78,8a-dihydorxy-9a, 10a-epoxy- 
7,8,9,10-tetrahydrobenzo(a)pyrene is an ultimate carcinogen in 
newborn mice, 3:48887 

BENZOTHIOPHENES 
See THIONAPHTHENES 
BERGBAUFORSCHUNG-FOSTER WHEELER PROCESS/ 

COMPARATIVE EVALUATIONS 

Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:46358 (EPRI-FP-713(Vol.2)) 

Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:46359 (EPRI-FP-713(Vol.3)) 

BERKELIUM 249/LUMINESCENCE 
Self-luminescence of several fluorite-structure halides doped with 
curium or berkelium, 3:48407 
BERYLLIUM/CASTING 
Casting large beryllium ingots, 3:48305 (RFP-2695) 
BERYLLIUM/ENVIRONMENTAL TRANSPORT 

Environmental Development Plan (EDP). Magnetic fusion 
program (Environmental, health, and safety concerns of 
Magnetic Fusion Program), 3:46986 (DOE/EDP-0008) 

BERYLLIUM/FABRICATION 

Fabrication of ultra-low density beryllium. Final report, 3:48308 

(UCRL-13721) 
BERYLLIUM/HEALTH HAZARDS 

Environmental Development Plan (EDP). Magnetic fusion 
program (Environmental, health, and safety concerns of 
Magnetic Fusion Program), 3:46986 (DOE/EDP-0008) 

BERYLLIUM/SINTERING 

Fabrication of ultra-low density beryllium. Final report, 3:48308 

(UCRL-13721) 
BERYLLIUM/TOXICITY 
Occupational health issues and fossil-energy development, 3:46538 
(TID-28443) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BACKSCATTERING GAGES 
See RADIOMETRIC GAGES 
BEZNAU-1 REACTOR/RADIATION PROTECTION 

10 years operational health physics at the Beznau nuclear power 

plants, 3:47975 
BEZNAU-2 REACTOR/RADIATION PROTECTION 

10 years operational health physics at the Beznau nuclear power 

plants, 3:47975 
BICYCLES/MANUFACTURING 

Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume I, 3:48127 (FEA/D-77/ 
259) 

Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume II. Target support 
document, 3:48128 (FEA/D-77/260) 

BI-GAS PROCESS/COMPARATIVE EVALUATIONS 

Process alternatives for sulfur management. Overview report. 

Series No. I: F-7, 3:46220 (FE-2240-41) 
BI-GAS PROCESS/INFORMATION NEEDS 

Fundamental data needs for coal conversion technology. Six- 
month progress report, August 15, 1976-February 15, 1977, 
3:46207 (COO-4059-1) 

BI-GAS PROCESS/PILOT PLANTS 

Gas generator research and development: BI-GAS Process. 80th 
monthly progress report, April 1978. BCR report L-904, 
3:46211 (FE-1207-46) 

BI-GAS PROCESS/PROCESS DEVELOPMENT UNITS 

Gas generator research and development: BI-GAS Process. 80th 
monthly progress report, April 1978. BCR report L-904, 
3:46211 (FE-1207-46) 

BIOADSORBENTS/USES 

Biological removal of metal ions from aqueous process streams, 

3:46906 (CONF-780549-4) 
BIOASSAY 

Seasonal and laboratory variations in the health of grass shrimp 

Palaemonetes pugio: dodecyl] sodium sulfate bioassay, 3:48878 
BIOCHEMISTRY 
Cytotoxic response of nicotiana protoplasts to metal ions: a survey 
of the chemical elements, 3:48857 
BIOLOGICAL EFFECTS 
See also BIOLOGICAL RADIATION EFFECTS 
GENETIC EFFECTS 
BIOLOGICAL EFFECTS/MATHEMATICAL MODELS 

Air pollution effects on forest growth and succession: applications 

of a mathematical model, 3:48855 (CONF-780636-3) 
BIOLOGICAL INDICATORS 

Fish cough response: a method for evaluating quality of treated 

complex effluents, 3:48891 


BIRDS/ACCIDENTS 


BIOLOGICAL INDICATORS/FLUORESCENCE 
Flow cyioenzymology: a tool in the search for neoplastic markers, 
3:48771 (UCID-81202) 
BIOLOGICAL LOCALIZATION/MACROPHAGES 
Accumulation of 2-m latex particles in mouse Peyer's patches 
during chronic latex feeding, 3:48888 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOMASS 
FOOD 
PLANTS 
TISSUES 
BIOLOGICAL MATERIALS/SAMPLE PREPARATION 
Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs 1 through 4, 3:48672 (EML-336) 
BIOLOGICAL MODELS 
Evaluation of extraction techniques for the fractionation of copper 
and lead in model sediment systems, 3:48726 
Outdoor model simulating a Baltic Sea littoral ecosystem, 3:48731 
BIOLOGICAL RADIATION EFFECTS 
Pigmentation and antibacterial activity of fast neutron- and x-ray 
induced strains of Monascus purpureus went, 3:48824 
BIOLOGICAL RADIATION EFFECTS/FREQUENCY 
DEPENDENCE 
Synergism between 365- and 254-nm radiations for inactivation of 
Escherichia coli, 3:48822 
BIOLOGICAL REPAIR/BIOLOGICAL RADIATION EFFECTS 
Synergism between 365- and 254-nm radiations for inactivation of 
Escherichia coli, 3:48822 
BIOLOGICAL REPAIR/INHIBITION 
Differential inhibition of the rejoining of x-ray-induced DNA 
strand breaks in normal and transformed human fibroblasts 
treated with 1,3-bis(2-chloroethy])-1-nitrosourea in vitro, 
3:48821 
BIOLOGICAL TESTING 
See BIOASSAY 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and algae.) 
See also PLANTS 
BIOMASS/ANNUAL VARIATIONS 
Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson: phytoplankton succession and the 
productivity of individual algal species. Interim report No. 7, 
3:48716 (CRWR-136) 
BIOMASS/BIOCONVERSION 
Fuels from biomass program. Program summary, 3:47096 (DOE/ 
ET-0022/1) 
BIOMASS/PHOTOCHEMICAL REACTIONS 
Fuels from biomass program. Program summary, 3:47096 (DOE/ 
ET-0022/1) 
BIOMASS/PRODUCTION 
Fuels from biomass program. Program summary, 3:47096 (DOE/ 
ET-0022/1) 
Green factories for liquid fuel, 3:47098 (LBL-7586) 
Green plants as solar energy converters, 3:47099 
BIOMASS/RESEARCH PROGRAMS 
Fuels from biomass program. Program summary, 3:47096 (DOE/ 
ET-0022/1) 
BIOMASS/THERMOCHEMICAL PROCESSES 
Fuels from biomass program. Program summary, 3:47096 (DOE/ 
ET-0022/1) 
BIOMASS PLANTATIONS/DESIGN 
Cost analysis of microalgae biomass systems. Final report. Design 
assumptions and engineering plans for 100-square mile system, 
3:47097 (HCP/T 1605-01) 
BIOMASS PLANTATIONS/ECONOMIC ANALYSIS 
Cost analysis of microalgae biomass systems. Final report. Design 
assumptions and engineering plans for 100-square mile system, 
3: 7097 (HCP/T 1605-01) 
BIOMEDICAL RADIOGRAPHY 
See also DIAGNOSTIC TECHNIQUES 
BIOMEDICAL RADIOGRAPHY/DIAGNOSTIC TECHNIQUES 
Significance of unilateral diminished activity in renal scanning, 
3:48792 
BIOSPHERE/CARBON DIOXIDE 
Carbon dioxide cycle and the biosphere, 3:48087 
BIOSYNTHESIS/GENETIC CONTROL 
Embryonic hemoglobins in a-thalassemia mice, 3:48781 (CONF- 
780638-2) 
BIPHENYL/DISTRIBUTION 
Distribution of polychlorinated bephenyls in a municipal 
wastewater treatment plant and environs, 3:48728 
BIRDS/ACCIDENTS 
Losses caused to gallinaceous birds by flying into wires, 3:48754 
(ORNL-tr-4617) 
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BIRDS/BEHAVIOR 
Losses caused to gallinaceous birds by flying into wires, 3:48754 
(ORNL-tr-4617) 
BIRDS/DISTRIBUTION 
Distribution of marine birds on Georges Bank and adjacent 
waters. Progress report No. 1, January 1-March 31, 1978, 
3:48721 (TID-28518) 
BIRDS/FOOD CHAINS 
Distribution of marine birds on Georges Bank and adjacent 
waters. Progress report No. 1, January 1-March 31, 1978, 
3:48721 (TID-28518) 
BIS-CHLOROETHYLAMINE 
See NITROGEN MUSTARD 
BITUMENS 
See also ASPHALTS 
COAL TAR 
Contribution to the history of the term “bitumoids” , 3:46775 
Introduction of oxygen functions into asphaltenes and resins, 
3:46785 
BITUMENS/CHEMICAL COMPOSITION 
Comparative characteristics of the organic matter of Devonian 
and Jurassic combustible shales of the Ukhta deposit, 3:46790 
BITUMENS/METAMORPHISM 
Thermally metamorphosed bitumen from Windy Knoll, 
Derbyshire, England, 3:46722 
BITUMENS/MICROSTRUCTURE 
Thermally metamorphosed bitumen from Windy Knoll, 
Derbyshire, England, 3:46722 
BITUMINOUS MATERIALS 
See also KEROGEN 
OIL SHALES 
BITUMINOUS MATERIALS/EVALUATION 
Estimating energy potential of carbonaceous sediments by use of 
autonomous prospecting apparatus, 3:46399 
BLACK SHALES/SORPTIVE PROPERTIES 
Study of hydrocarbon-shale interaction. Progress report No. 8, 
January 1-March 31, 1978, 3:46756 (ORO-5197-8) 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST EFFECTS 
Effects of nuclear weapons. Third edition, 3:48643 (TID-28061) 
BLAST FURNACES/FLUE GAS 
Method and apparatus for avoiding the emission of carbon 
monoxide from converter exhaust gases (Patent), 3:48601 
BLAST FURNACES/FUEL ECONOMY 
ee process patterned from the blast furnace, 
48254 


BLAST FURNACES/FUEL FEEDING SYSTEMS 
— look at pulverized coal injection for blast furnaces, 
46533 
BLAST FURNACES/OPERATION 
Blast furnace operation using coke obtained at different coking 
temperatures, 3:46156 
= at pulverized coal injection for blast furnaces, 
46533 
Formed coke in the blast furnace: at home and abroad, 3:46157 
Screen for separating coke fines, 3:46520 
Size and mechanical strength of blast-furnace coke, 3:46339 
BLAST FURNACES/POLLUTION CONTROL EQUIPMENT 
Method of cleaning stack gas and using same for generation of 
electric power (Patent), 3:48596 
BLASTS 
See EXPLOSIONS 
BLOOD DISEASES 
See HEMIC DISEASES 
BLOOD PLATELETS/ABUNDANCE 
Purpura due to capillary and platelet disorders, 3:48795 
BLOWDOWN/CONTAINMENT 
Recalculations of some containment tests of the RS 50 research 
sty series D, using the CORAN code (BWR; PWR), 
:47961 
BLOWDOWN/DYNAMIC LOADS 
Fluid and structural dynamics calculations to determine core 
barrel loads during blowdown (EV 3,000) (PWR), 3:47977 
BLOWDOWN/HEAT TRANSFER 
PWR Blowdown Heat Transfer Separate-Effects Program. 
Thermal-Hydraulic Test Facility experimental data report for 
test 166S, 3:47847 (NUREG/CR-0094) 
Status of RELAP-UK Mk III at July 1976: a program for transient 
thermal-hydraulic analysis, 3:47811 (AEEW-R-1083) 
BLOWDOWN/HYDRODYNAMICS 
Status of RELAP-UK Mk III at July 1976: a program for transient 
thermal-hydraulic analysis, 3:47811 (AEEW-R-1083) 
BLOWDOWN/MATHEMATICAL MODELS 
Application of NEA/CSNI standard problem 3 (blowdown and 
flow reversal in the IETA-1 rig) to the validation of the 
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RELAP-UK Mk IV code (Water cooled reactors), 3:47812 
(AEEW-R-1142) 
BLOWDOWN/SIMULATION 
Application of NEA/CSNI standard problem 3 (blowdown and 
flow reversal in the IETA-1 rig) to the validation of the 
RELAP-UK Mk IV code (Water cooled reactors), 3:47812 
(AEEW-R-1142) 
BLOWDOWN/TWO-PHASE FLOW 
Progress report on advanced two-phase instrumentation, 3:47834 
(NUREG-0375) 
BLOWERS/CONTROL 
Circuit arrangements for coke-oven-gas blowers, 3:46189 
BLOWERS/CONTROL SYSTEMS 
Control system for cooling tower fans (Patent), 3:47344 
BLOWERS/MODIFICATIONS 
Modernization of coke-oven gas blowers, 3:46190 
BN-350 REACTOR 
BN-350 reactor: development, design and operating experience, 


3:47623 
BN-350 REACTOR/REACTIVITY COEFFICIENTS 
Reactivity effects in the BN-350 reactor, 3:47622 
BOHM CRITERION 
Possible dependence of recombination on magnetic field, 3:49091 
BOHUNICE A-1 REACTOR/IN CORE INSTRUMENTS 
Development of in-core measurements in the reactor KS-150, 
3:47526 
BOHUNICE A-1 REACTOR/RADIOACTIVE WASTES 
Use of fixation techniques in processing radioactive wastes from 
nuclear power plants in Czechoslovakia, 3:46927 
BOILER FUEL/COMBUSTION 
Method of combusting nitrogen-containing fuels (Patent), 3:48600 
BOILER FUEL/PERFORMANCE TESTING 
Full-scale utility boiler test with solvent refined coal (SRC), 
3:46261 (FE-2222-8) 
BOILER FUEL/PRODUCTION 
Liquid coal products, 3:46284 
BOILERS/AIR HEATERS 
Some specific characteristics of corrosion of regenerative air 
preheater packings in residual oil-fired boilers, 3:47371 
BOILERS/AIR POLLUTION ABATEMENT 
Optimization of convective heating surfaces of residual oil-fired 
supercritical pressure boilers regarding the conditions of 
formation of sos in flue gases, 3:47394 
BOILERS/DESIGN 
Conceptual studies and preliminary design of a fluid bed fired 
boiler for service in an electric utility, 3:47353 (TID-28442) 
Determination of the optimal width of intertube spacing in 
membrane economizers for boilers, 3:47361 
Rationalization of fuel utilization at the consumers, 3:47379 
BOILERS/ECONOMIZERS 
Determination of the optimal width of intertube spacing in 
membrane economizers for boilers, 3:47361 
BOILERS/EFFICIENCY 
Measuring and improving the efficiency of boilers: a manual for 
determining energy conservation in steam generating power 
plants, 3:47354 (TID-28607) 
Rationalization of fuel utilization at the consumers, 3:47379 
BOILERS/FLUE GAS 
An absorbing solution for the removal of nitrogen oxide form a 
gas containing same (Patent), 3:48591 
BOILERS/FOULING 
Coal availability and demand: Round I and Round II coal 
conversion candidates, 3:47378 (NUS-1997) 
Coal preparation for combustion and conversion. Final report, 
3:46489 (EPRI-AF-791) 
BOILERS/FUEL SUBSTITUTION 
Coal availability and demand: Round I and Round II coal 
conversion candidates, 3:47378 (NUS-1997) 
BOILERS/HEAT EXCHANGERS 
Optimization of the tube wall of a corridor bundle with transverse 
flow, relying on heat transfer efficiency, 3:47362 
BOILERS/OPERATION 
Full-scale utility boiler test with solvent refined coal (SRC), 
3:46261 (FE-2222-8) 
BOILERS/OPTIMIZATION 
Optimization of convective heating surfaces of residual oil-fired 
supercritical pressure boilers regarding the conditions of 
formation of sos in flue gases, 3:47394 
BOILERS/RETROFITTING 
Procedures for cost analyses of coal-oil mixture (COM) 
combustion projects, 3:46526 (HCP/T2453-01) 
BOILERS/WASTE HEAT UTILIZATION 
Rationalization of fuel utilization at the consumers, 3:47379 
Steam boilers (Patent), 3:47374 
BOILERS/WORKING FLUIDS 
Fossil energy program progress report for March 1978, 3:46237 
(ORNL/TM-6385) 
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BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BONE MARROW CELLS/BIOLOGICAL RADIATION EFFECTS 

Quantitative response of bone marrow colony-forming units 
(CFU-C and PFU-C) in weaning beagles exposed to acute 
whole-body y irradiation, 3:48836 

BONES 
See SKELETON 
BOROHYDRIDES/CHEMICAL PREPARATION 

Preparation and properties of the actinide borohydrides: Pa(BH,),, 

Np(BH,)s and Pu(BH,)s, 3:48470 
BOROHYDRIDES/PHYSICAL PROPERTIES 
Preparation and properties of the actinide borohydrides: Pa(BHs)., 
Np(BH,)s and Pu(BH,),, 3:48470 
BORON ISOTOPES/ISOTOPE SEPARATION 
Chemical separation of boron isotopes, 3:48454 (ORNL-5418) 
BOUNDARY-VALUE PROBLEMS/NUMERICAL SOLUTION 

Finite-element method for elliptic-type differential equations, 
3:49038 (ANL-CT-78-29) 

Studies of the numerical solution of elliptic parabolic boundary 
value problems. Progress report, November 1, 1977-October 31, 
1978 (Finite element method), 3:49315 (ORO-3443-71) 

BRAIN/BIOCHEMICAL REACTION KINETICS 
Transformations of the polyunsaturated fatty acids in the brain, 
3:48765 
BRAIN/INHIBITION 
ect of stimulants, depressants, and protein synthesis inhibition 
on retention (Mice), 3:48900 
BRAIN/STIMULATION 
Effect of stimulants, depressants, and protein synthesis inhibition 
on retention (Mice), 3:48900 

BRAZIL/ENERGY DEMAND 

National energy balance, 3:48142 (NP-23207) 
BRAZIL/ENERGY SOURCES 

National energy balance, 3:48142 (NP-23207) 
BRAZIL/NUCLEAR ENGINEERING 

Nuclear engineering education in Brazil, 3:47419 
BREEDING BLANKETS/DESIGN 

Mechanical design and analysis for a EPR first wall/blanket/ 
shield system, 3:49177 (ANL/FPP/TM-103) 

NOEL: a no-external-leak blanket for fusion power reactors, 
3:49185 

Tokamak divertor impact on the toroidal field magnet and 
vacuum system, 3:49178 (ANL/FPP/TM-103) 

BREEDING BLANKETS/HYDRAULICS 

Thermal hydraulic analyses of two fusion reactor first wall/ 

blanket concepts, 3:49175 (ANL/FPP/TM-103) 
BREEDING BLANKETS/THERMODYNAMICS 

Thermal hydraulic analyses of two fusion reactor first wall/ 

blanket concepts, 3:49175 (ANL/FPP/TM-103) 
BREEDING BLANKETS/TRITIUM RECOVERY 

Use of binary alloys of the lanthanides for tritium recovery from 
CTR blankets, 3:46984 (LA-UR-78-1231) 

™ os alloys of the lanthanides for tritium recovery, 
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BRICKS/MANUFACTURING 

Washery wastes for brickmaking, 3:46368 
BRINES/CHEMICAL COMPOSITION 

Survey of the chemistry of geothermal brines, 3:47260 
BRINES/CHEMISTRY 

Survey of the chemistry of geothermal brines, 3:47260 
BRINES/CORROSIVE EFFECTS 

Corrosion and scaling in a geothermal test facility, 3:47269 
BRINES/FLUID FLOW 

Numerical simulation of brine invasion of fresh water aquifers, 
3:48928 (Y/OWI/SUB-4082/4) 

BRITISH COLUMBIA/COAL DEPOSITS 

Coal resource of the Hat Creek Valley could be used in several 
ways, 3:46393 

Geological investigations of the coal-bearing Kootenay formation 
in the subsurface of the upper Elk River valley, British 
Columbia, 3:46396 

Kootenay formation of Alberta and British Columbia: a 
stratigraphic summary, 3:46397 

BRITISH GAS CORPORATION PROCESS 
See CRG PROCESSES 
BROMINATED ALIPHATIC HYDROCARBONS/CHEMICAL 

REACTIONS 

Isotopically selective CO2 transverse excitation laser induced 
chemical reactions of CleCF2 and BrzCF2 with olefins, 3:48467 

BROMINE/ACTIVATION ANALYSIS 

Savannah River Laboratory hydrogeochemical and stream 
sediment reconnaissance. Preliminary basic data release, ground 
water in Winston-Salem 1° x 2° NTMS area, North Carolina, 
Virginia, and Tennessee. National Uranium Resource 
Evaluation Program., 3:46807 (DPST-78-146-3) 


BUILDING MATERIALS/ENERGY ACCOUNTING 


BROMINE/CHEMICAL REACTION KINETICS 
Sixteen micron chemical laser study. Report No. 1, October 1- 
December 31, 1977, 3:48438 (TID-28548) 
BROMINE/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
BROMINE COMPOUNDS/STRUCTURAL CHEMICAL 
ANALYSIS 
Preparation of the new heteronuclear hydride-bridged anion 
MoWCIlsH* and determination of the metal-hydrogen bond 
distance in Mo2XsH* (X=Cl, Br) by infrared spectroscopy, 
3:48441 
Synthesis and characterization of new metal-metal bonded species. 
II. Crystal and molecular structure of dimeric niobium(III) and 
tantalum(IIT) bromide adducts with tetrahydrothiophene. Direct 
stereochemical evidence of bonding electron density in 
confacial bioctahedra with metal-metal double bonds, 3:48440 
BROMINE IODIDES 
See IODINE BROMIDES 
BROWN COAL/CARBONIZATION 
Production of high energy fuel: heating coal from brown coals of 
the Kansk-Achinsk Basin, 3:46171 
BROWN COAL/CHEMICAL ANALYSIS 
Colloidal structure of victorian brown coals. I. Alkaline digestion 
of brown coal, 3:46320 
BROWN COAL/CHROMATOGRAPHY 
Influence of the conditions of vibromilling on the properties of 
coal oxidation products, 3:46331 
BROWN COAL/COMBUSTION KINETICS 
Oxidation mechanism and molecular structure of coals, 3:46349 
BROWN COAL/COMBUSTION PROPERTIES 
Economic considerations of raw brown coal fueled steam 
generators, 3:47376 
BROWN COAL/COMMINUTION 
Disintegration of brown coal during steam drying, 3:46500 
BROWN COAL/CRUSHING 
Influence of the conditions of vibromilling on the properties of 
coal oxidation products, 3:46331 
BROWN COAL/DISSOLUTION 
Colloidal structure of victorian brown coals. I. Alkaline digestion 
of brown coal, 3:46320 
BROWN COAL/DRYING 
Disintegration of brown coal during steam drying, 3:46500 
BROWN COAL/INFRARED SPECTRA 
Influence of the conditions of vibromilling on the properties of 
coal oxidation products, 3:46331 
BROWN COAL/OXIDATION 
Influence of the conditions of vibromilling on the properties of 
coal oxidation products, 3:46331 
BROWN COAL/PRODUCTION 
Production targets in the GDR from 1976 to 1980, 3:48179 
BRUNSWICK-2 REACTOR/OFF-GAS SYSTEMS 
Wetting of SBGT filter on 28 March 1978 following the initiation 
of a water deluge, 3:47651 (DOCKET-50324-1308) 
BSF REACTOR 
See BSR-1 REACTOR 
BSR-1 REACTOR/REACTOR OPERATION 
Bulk Shielding Facility quarterly report, October, November, and 
December 1977, 3:47794 (ORNL/TM-6389) 
BSR-2 REACTOR/REACTOR CORES 
Burnout conditions in BSR cores under forced convection flow, 
3:47791 (ORNL/TM-2231/S1) 
BSR-2 REACTOR/REACTOR OPERATION 
Bulk Shielding Facility quarterly report, October, November, and 
December 1977, 3:47794 (ORNL/TM-6389) 
BSR-2 REACTOR/SPECIFICATIONS 
Technical specifications for the bulk shielding reactor, 3:47793 
(ORNL/TM-6345) 
BUDGETS/ALLOCATIONS 
Annual procurement operations report, FY 1977, 3:48051 (DOE/ 
PR-0006/1) 
BUFFERS 
Effects of acids on forest trees as measured by titration in vitro, 
inheritance of buffering capacity in Picea abies, 3:48862 
BUILDING MATERIALS 
See also BRICKS 
CEMENTS 
CONCRETES 
BUILDING MATERIALS/COST 
Method for estimating escalation and interest during construction 
(EDC and IDC), 3:48065 (ORAU/IEA-78-7(M)) 
BUILDING MATERIALS/ENERGY ACCOUNTING 
Energy use for bulding construction: supplement. Final 
February 1, 1977-October 31, 1977, 3:48188 (COO-2791-4) 





BUILDING MATERIALS/FIRE RESISTANCE 


BUILDING MATERIALS/FIRE RESISTANCE 
Meeting standards for fire-resistive construction at nuclear power 
plants, 3:47954 
BUILDING MATERIALS/PRODUCTION 
Straw as an industrial raw material, 3:47090 (CONF-7609161-) 
BUILDINGS 
See also APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
EARTH-COVERED BUILDINGS 
GREENHOUSES 
HOUSES 
OFFICE BUILDINGS 
SCHOOL BUILDINGS 
BUILDINGS/AIR CONDITIONING 

Evaluation of the economics and efficiencies of heat pump and gas 
furnace space conditioning systems using coal as a primary 
source of fuel, 3:48222 (HCP/M1227-02) 

BUILDINGS/BLAST EFFECTS 

Effects of nuclear weapons. Third edition (Book), 3:48643 (TID- 

28061) 
BUILDINGS/BUILDING CODES 

Training program for energy conservation in new building 
construction. Volume III. Energy conservation technology for 
plan examiners and code administrators. Energy Conservation 
Technology Series 200, 3:48214 (SAN-1230-4) 

BUILDINGS/CONSTRUCTION 
Energy use for bulding construction: supplement. Final report, 
February 1, 1977-October 31, 1977, 3:48188 (COO-2791-4) 
BUILDINGS/COOLING SYSTEMS 
Heating system for building (Patent), 3:48216 
BUILDINGS/DISTRICT HEATING 

District-heating supply as seen from the point of view of energy 
saving. results of the bmft study “technologies for energy 
saving.”, 3:48219 

BUILDINGS/ENERGY ACCOUNTING 

Energy use for bulding construction: supplement. Final report, 

February 1, 1977-October 31, 1977, 3:48188 (COO-2791-4) 
BUILDINGS/ENERGY CONSERVATION 

Annual highlights of the energy technology programs, 3:48139 
(BNL-50799) 

Effects of technology and modes of behavior on the energy 
consumption. Data and facts for energy-saving measures for 
household and small consumers, 3:48052 (NP-22837) 

Energy conservation guidelines for DOE operations and 
maintenance, 3:48119 (DOE/AD-0013) 

Guide to reducing energy-use budget costs (Manual), 3:48131 
(HCP/U60505-01) 

Training program for energy conservation in new building 
construction. Volume III. Energy conservation technology for 
plan examiners and code administrators. Energy Conservation 
Technology Series 200, 3:48214 (SAN-1230-4) 

BUILDINGS/ENERGY DEMAND 
— year” for the calculation of energy demand in buildings, 
48217 
BUILDINGS/GEOTHERMAL SPACE HEATING 

Geothermal energy (Geothermal Heating System In Paris), 
3:47276 

Geothermal energy utilization outline of Japan. Geothermal 
energy data No. 13, 3:47247 (NP-22322) 

BUILDINGS/HEATING SYSTEMS 
Heating system for building (Patent), 3:48216 
BUILDINGS/LABOR 

Energy use for bulding construction: supplement. Final report, 

February 1, 1977-October 31, 1977, 3:48188 (COO-2791-4) 
BUILDINGS/LEAK TESTING 

Automated controlled-flow air infiltration measurement system, 

3:48213 (LBL-6849) 
BUILDINGS/SAFETY ENGINEERING 

Earthquake instrumentation in the southeastern region, 3:48937 
(Y/EN-213) 

Practical applications of MORT concepts (Safety programs for 
research laboratories; management oversight and risk tree 
(MORT) planning), 3:48921 (SAND-78-0615C) 

BUILDINGS/SOLAR COOLING SYSTEMS 

Integrated Solar Energy Heating and Cooling System for a new 
Physical Sciences Education Center in Richmond, Virginia. 
Final report, 3:47204 (TID-28282) 

BUILDINGS/SOLAR HEATING SYSTEMS 

Integrated Solar Energy Heating and Cooling System for a new 
Physical Sciences Education Center in Richmond, Virginia. 
Final report, 3:47204 (TID-28282) 

BUILDINGS/SOLAR SPACE HEATING 

— im of dry lumber storage areas, 3:47192 (CONF- 
BUILDINGS/SPACE HEATING 

Efficient use of gas for heating buildings, 3:48218 
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Evaluation of the economics and efficiencies of heat pump and gas 
furnace s; conditioning systems using coal as a primary 
source of fuel, 3:48222 (HCP/M1227-02) 

Uses of heat pumps in the residential, third-party and industrial 
sectors, 3:48232 

BUILDINGS/THERMAL INSULATION 

Effects of technology and modes of behavior on the energy 
consumption. Data and facts for energy-saving measures for 
household and small consumers, 3:48052 (NP-22837) 

BUILDINGS/VENTILATION 

Automated controlled-flow air infiltration measurement system, 

3:48213 (LBL-6849) 
BUILDINGS (CONTAINMENT) 

See CONTAINMENT BUILDINGS 
BULK SHIELDING REACTOR-1 

See BSR-1 REACTOR 
BULK SHIELDING REACTOR-2 

See BSR-2 REACTOR 
BUNKER OILS 

See RESIDUAL FUELS 
BURNUP/NUMERICAL SOLUTION 

Consideration of local cross-sections in nodal burn-up calculations, 

3:47688 
BURST CAN DETECTION 

See FAILED ELEMENT DETECTION 
BURST REACTORS 

See PULSED REACTORS 
BURST SLUG DETECTION 

See FAILED ELEMENT DETECTION 
BUSES/FLYWHEEL ENERGY STORAGE 

om 3 ‘ec for urban transit buses, 3:48277 (CONF- 
771053- 

BUSES/GAS TURBINES 

Turbine power for highway transportation (Brochure), 3:48120 

(DOE/CS-0030) 
BUSES/HYBRID SYSTEMS 

Flywheel propulsion for urban transit buses, 3:48277 (CONF- 

771053-) 
BUSES/MANUFACTURING 

Energy-efficiency improvement targets in the transportation 

s industry (SIC 37). Volume I, 3:48127 (FEA/D-77/ 


Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume II. Target support 
document, 3:48128 (FEA/D-77/260) 

BUSES/OPERATION 
Dial-a-ride with customer-operated dispatching, 3:48246 
BUSES/SYSTEMS ANALYSIS 

Toward criteria in the development of urban transportation 

systems, 3:48247 
BUTENES/POLYMERIZATION 

Experience in commercial production of “Oktol” cable oil in 
reconstructed 49/1 unit at Kuibyshev petroleum refinery, 
3:46688 


BUTYLENES 
See BUTENES 
BWR TYPE REACTORS 
See also BARSEBAECK-1 REACTOR 
BRUNSWICK-2 REACTOR 
DRESDEN-1 REACTOR 
DRESDEN-3 REACTOR 
ENEL-4 REACTOR 
JPDR REACTOR 
LINGEN REACTOR 
OKG-1] REACTOR 
OKG-2 REACTOR 
RINGHALS-1 REACTOR 
TARAPUR-] REACTOR 
TARAPUR-2 REACTOR 
TULLNERFELD REACTOR 
BWR TYPE REACTORS/AUXILIARY WATER SYSTEMS 
Overview of water chemistry for nuclear power plant safety, 
3:47455 
BWR TYPE REACTORS/BLOWDOWN 
Recalculations of some containment tests of the RS 50 research 
project, series D, using the CORAN code, 3:47961 
BWR TYPE REACTORS/CAPACITY 
Evaluating nuclear reactor capacity factor, 3:47463 
BWR TYPE REACTORS/CONTAINMENT BUILDINGS 
Fission product release to BWR-6 containment via pressure 
suppression pool, 3:47946 
Recalculations of some containment tests of the RS 50 research 
project, series D, using the CORAN code, 3:47961 
BWR TYPE REACTORS/CONTAINMENT SYSTEMS 
Analytical model for computing transient pressures and forces in 
the safety/relief valve discharge line. Mark I Containment 
Program, task number 7.1.2, 3:47831 (NEDO-23749) 
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Design and analysis of a PWR reactor cavity shield system, 
3:47489 

Modeling of containment system flows: a university perspective, 
3:47439 

Studies of dynamic loads in pressure suppression containment. 
Quarterly report, July 1-September 30, 1977, 3:47844 (NUREG/ 
CR-0039) 

Studies of dynamic loads in pressure suppression containment. 
Quarterly report, October 1-December 31, 1977, 3:47845 
(NUREG/CR-0067) 

BWR TYPE REACTORS/CRITICAL HEAT FLUX 

Multi-fluid modeling of two-phase flow and heat transfer: 
application to CHF prediction for BWR conditions (MULTI 
code), 3:47474 

BWR TYPE REACTORS/ECCS 

Development of emergency core cooling systems in the PWR, 
BWR, and HWR Candu type of nuclear power plants, 3:47850 
(PPGM-R93-76) 

Instationary heat transfer in a droplet flow after exceeding of the 
wetting temperature, 3:47963 

Two-phase flow phenomena in nuclear reactor technology. 
Quarterly report, September 1-November 30, 1977, 3:47843 
(NUREG/CR-0035) 

BWR TYPE REACTORS/FISSION PRODUCTS 
Evaluation of fission product afterheat. Annual report, July 1, 
1976-September 30, 1977, 3:47436 (NUREG/CR-0031) 
BWR TYPE REACTORS/FUEL ASSEMBLIES 
BWR fuel element, 3:47472 
BWR TYPE REACTORS/FUEL CYCLE 

Alternative reactor fuel cycles under consideration and their 

design ramifications, 3:47663 
BWR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

BWR subchannel code with drift flux and vapor diffusion 

transport, 3:47450 
BWR TYPE REACTORS/FUEL ELEMENTS 

Fuel elements for LWR power plants, 3:47466 

Mechanistic prediction of transient fission-gas release from LWR 
fuel (UO2), 3:47430 (CONF-780342-1) 

BWR TYPE REACTORS/HEAT TRANSFER 

Opportunities for university contributions to BWR thermal- 

hydraulic technology, 3:47438 
BWR TYPE REACTORS/HYDRAULICS 

Opportunities for university contributions to BWR thermal- 

hydraulic technology, 3:47438 
BWR TYPE REACTORS/LOSS OF COOLANT 

BNL flashing experiments: test facility and measurement 
techniques, 3:47817 (BNL-NUREG-24336) 

Comparative SSYST-1 calculations on the TREAT-FRF2 
experiment, 3:47960 

Experiment recalculation using the thermohydraulic analysis code 
THELKA, 3:47958 

Instationary heat transfer in a droplet flow after exceeding of the 
wetting temperature, 3:47963 

Light-Water-Reactor Safety Research Program: quarterly 
progress report, October-December 1977, 3:47815 (ANL-78-25) 

Loads on pressure vessel internals due to subatmospheric-pressure 
waves, 3:47964 

Multirod Burst Test Program progress report, July-December 
1977, 3:47848 (ORNL/NUREG/TM-200) 

Reactor safety research programs. Quarterly progress report, 
October 1-December 31, 1977, 3:47818 (BNL-NUREG-50785) 

Studies of dynamic loads in pressure suppression containment. 
Quarterly report, July 1-September 30, 1977, 3:47844 (NUREG/ 
CR-0039) 

BWR TYPE REACTORS/MELTDOWN 

Experience with the MELSIM-1 program system, 3:47957 

Light Water Reactor Safety Research Program. Quarterly report, 
April-June 1977 (Corium-concrete interactions; vapor 
explosions), 3:47852 (SAND-77-2060) 

Simulation of the thermal fuel/coolant reaction in laboratory tests 
for water-cooled reactors, 3:47965 

Steam explosion triggering phenomena: stainless steel and corium- 
E simulants studied with a floodable arc melting apparatus, 
3:47851 (SAND-77-0998) 

BWR TYPE REACTORS/NEUTRON TRANSPORT 

Application of SOR to nonlinear reactor problems, 3:47447 

BWR TYPE REACTORS/ON-LINE CONTROL SYSTEMS 

Cost-benefit analysis of the instrumentation, monitoring, and 

control system of a nuclear power plant, 3:47765 
BWR TYPE REACTORS/PLUTONIUM RECYCLE 

Research and development program for plutonium recycling in 
light water power plants: indirect nuclear action. Annual 
progress report to 31 December 1976, 3:47431 (EUR-5780) 

BWR TYPE REACTORS/POWER DISTRIBUTION 

Development of a depletion program for the calculation of the 
3D-burn-up dependent power distributions in light water 
reactors (Medium code), 3:47429 (BMFT-FB-K-77-06) 


BWR TYPE REACTORS/SECONDARY COOLANT 


Monitoring of power gradients in reactor operation using the 
BLUS code, 3:47763 
BWR TYPE REACTORS/PRESSURE VESSELS 
System for the thermomobile support of a reactor pressure vessel 
(Patent; BWR; PWR), 3:47470 
BWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
BWR feedwater nozzle cladding removal/ALARA approach, 
3:47458 
Corrosion film characterization, 3:47443 
DOE programs in LWR chemistry and radiation control, 3:47456 
EPRI activities in water chemistry for nuclear power plants, 
3:47454 
Overview of water chemistry for nuclear power plant safety, 
3:47455 
Reactor primary coolant system pipe rupture study method for 
detection of sensitization in stainless steel. Progress report No. 
42, October-December 1977, 3:47433 (GEAP-10207-42) 
Research and development on BWR decontamination at the 
Tokyo Electric Power Company, 3:47444 
BWR TYPE REACTORS/RADIOACTIVE EFFLUENTS 
14C discharge from boiling water reactors, 3:47440 
BWR TYPE REACTORS/RADIOACTIVE WASTE 
MANAGEMENT 
Radioactivities and amounts of waste during LWR nuclear power 
plant shutdown, 3:47966 
BWR TYPE REACTORS/RADIOACTIVITY TRANSPORT 
Iodine release mechanism and its verification in plant operation, 
3:47459 
Regulatory viewpoint of iodine spiking during reactor transients, 
3:47648 
BWR TYPE REACTORS/REACTOR ACCIDENTS 
Fission product release to BWR-6 containment via pressure 
suppression pool, 3:47946 
Influence of model assumptions on the results of accident transient 
calculations, 3:47959 
Modeling fission product release from ruptured LWR fuel rods, 
3:47923 
BWR TYPE REACTORS/REACTOR COMPONENTS 
Localized corrosion in light water reactors, 3:47471 
Qualification Testing Evaluation Program, Light Water Reactor 
safety research. Quarterly report, October-December 1977, 
3:47857 (SAND-78-0341) 
BWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Power generation control complex design criteria and safety 
evaluation, 3:47757 (NEDO-10466(Rev.2)) 
BWR TYPE REACTORS/REACTOR CORES 
New BWR core concept of improved performance: summary of 
WNS core, 3:47452 
BWR TYPE REACTORS/REACTOR DISMANTLING 
Factors affecting power reactor decommissioning costs for 
complete removal, 3:47460 
Radioactivities and amounts of waste during LWR nuclear power 
plant shutdown, 3:47966 
Transportation problems in nuclear power plant shutdown due to 
age, 3:47464 
BWR TYPE REACTORS/REACTOR INTERNALS 
Loads on pressure vessel internals due to subatmospheric-pressure 
waves, 3:47964 
BWR TYPE REACTORS/REACTOR KINETICS 
Analysis of operating reactors with the SIMULATE nodal 
program, 3:47451 
Improvements to a nodal method for LWR transient analysis, 
: 6 


Iodine release mechanism and its verification in plant operation, 
3:47459 
Reactor design based on the spectral shift control concept (Heavy 
water additions to light water reactors), 3:47453 
Verification of BWR design and calculation methods, 3:47465 
BWR TYPE REACTORS/REACTOR MATERIALS 
Nuclear pressure boundary materials problems and proposed 
solutions, 3:47461 
Stainless steels in boiling water reactors: corrosion problems and 
possible solutions, 3:47469 
BWR TYPE REACTORS/REACTOR OPERATION 
Analysis of operating reactors with the SIMULATE nodal 
program, 3:47451 
BWR TYPE REACTORS/REACTOR PROTECTION SYSTEMS 
Qualification Testing Evaluation Program, Light Water Reactor 
safety research. Quarterly report, October-December 1977, 
3:47857 (SAND-78-0341) 
BWR TYPE REACTORS/REACTOR SAFETY 
en? viewpoint of iodine spiking during reactor transients, 
:47648 
Some basic research needs related to LWR and FBR safety, 
3:47861 
BWR TYPE REACTORS/SECONDARY COOLANT CIRCUITS 
DOE programs in LWR chemistry and radiation control, 3:47456 





BWR TYPE REACTORS/SHIELDING 


EPRI activities in water chemistry for nuclear power plants, 
3:47454 
Overview of water chemistry for nuclear power plant safety, 
3:47455 
BWR TYPE REACTORS/SHIELDING 
Design and analysis of a PWR reactor cavity shield system, 
3:47489 
BWR TYPE REACTORS/SPENT FUEL STORAGE 
STORE: a system dynamics model of spent fuel storage and 
logistics in the LWR fuel cycle, 3:47434 (HEDL-TME-77-50) 
BWR TYPE REACTORS/STEAM CONDENSERS 
Locating leaks in a BWR condenser, 3:47462 
BWR TYPE REACTORS/STEAM GENERATORS 
Nuclear pressure boundary materials problems and proposed 
solutions, 3:47461 
Steam generator operations in Westinghouse PWRs as influenced 
by all volatile treatment water chemistry, 3:47482 
BWR TYPE REACTORS/STEAM LINES 
Accuracy considerations regarding RETRAN/RELAP: steam 
line models, 3:47448 
BWR TYPE REACTORS/STEAM SYSTEMS 
Remote verification of main steam safety/relief valve set pressure, 
3:47457 
BWR TYPE REACTORS/THERMOCHEMICAL HEAT 
STORAGE 
Thermochemical system for the management of heat from LWRs, 
3:47437 
BWR TYPE REACTORS/TRANSIENTS 
Iodine release mechanism and its verification in plant operation, 
3:47459 
BWR TYPE REACTORS/WATER CHEMISTRY 
DOE programs in LWR chemistry and radiation control, 3:47456 
Steam generator operations in Westinghouse PWRs as influenced 
by all volatile treatment water chemistry, 3:47482 


Cc 


CACTACEAL 
See CACTI 
CACTI/ENERGY MODELS 
Thermal energy exchange model and water loss of a barrel cactus, 
Ferocactus acanthodes, 3:48750 
CADMIUM/BIOLOGICAL ACCUMULATION 
Heavy metals in mussels (Mytilus galloprovincialis) from the Gulf 
of La Spezia and from the promontory of Portofino, Italy, 
3:48727 
Metal survey of the marine clam Pitar morrhuana collected near a 
Rhode Island (USA) electroplating plant, 3:48873 
Time dependent cadmium uptake by fathead minnows 
— promelas) during field and laboratory exposure, 
48889 
Zinc and cadmium in the Pacific hake Merluccius productus off 
the western U.S. coast, 3:48893 
CADMIUM/BIOLOGICAL EFFECTS 
a1-antitryspin in cadmium toxicity: an evaluation of its suggested 
role, 3:48912 
Changes in the predator-prey behavior of fathead minnows 
(Pimephales promelas) and largemouth bass (Micropterus 
salmoides) caused by cadmium, 3:48883 
Emergence of the midge Chironomus tentans when exposed to 
heavy metal contaminated sediment, 3:48872 
Locomotor activity of the bluegill Lepomis macrochirus: 
hyperactivity induced by sublethal concentrations of cadmium, 
chromium, and zinc, 3:48890 
Metal survey of the marine clam Pitar morrhuana collected near a 
Rhode Island (USA) electroplating plant, 3:48873 
CADMIUM/BIOLOGICAL LOCALIZATION 
Increase of Cd and the Cd:Zn ratio in the high molecular weight 
protein pool from apparently normal liver of tumor-bearing 
flounders (Parophrys vetulus), 3:48895 
CADMIUM/CHRONIC INTAKE 
Population dynamics of Daphnia galeata mendotae as modified by 
chronic cadmium stress, 3:48871 
CADMIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Distribution of Mn, Fe, Zn, Cd, and Cu in Baltic seawater; a study 
on the basis of one anchor station, 3:48724 
Polarographic studies on the nature of cadmium in scallop, oyster, 
and lobster, 3:48783 
CADMIUM 106 TARGET/NEUTRON REACTIONS 
Production cross sections for (n,t) reactions in some medium and 
heavy mass nuclei at 14.6 MeV, 3:48992 
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CADMIUM CHLORIDES/ABSORPTION 
Effects of milk diet on gastrointestinal absorption of cadmium in 
adult mice, 3:48886 
CADMIUM NITRATES/TOXICITY 
Toxicity of a mixture of metals on freshwater algae, 3:48851 
CADMIUM SULFIDE SOLAR CELLS/EFFICIENCY 
Development of a thin film polycrystalline solar cell for large 
scale terrestrial use. Final report, July 1, 1976-June 30, 1977, 
3:47071 (DSE-2538-4) 
CADMIUM SULFIDE SOLAR CELLS/PERFORMANCE 
Development of a thin film polycrystalline solar cell for large 
scale terrestrial use. Quarterly progress report, October 1, 1976- 
December 31, 1976, 3:47070 (DSE-2538-2) 
CALCIUM 
Embryotoxicity of the calcium and zinc salts of 
diethylenetriaminepentaacetic acid (DTPA) in Wistar rats, 
3:48905 
Toxicity of inhaled Ca-DTPA in the beagle dog, 3:48906 
CALCIUM/ACTIVATION ANALYSIS 
Coal elemental analysis by prompt-neutron activation analysis, 
3:48417 
CALCIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF.780338. 3) 
CALCIUM CARBONATES/CHEMICAL REACTION KINETICS 
Dissolution kinetics of calcium carbonate in sea water: VI. The 
near-equilibrium dissolution kinetics of calcium carbonate-rich 
deep sea sediments, 3:47279 
CALCIUM CARBONATES/DISSOLUTION 
Dissolution kinetics of calcium carbonate in sea water: VI. The 
near-equilibrium dissolution kinetics of calcium carbonate-rich 
deep sea sediments, 3:47279 
CALCIUM COMPLEXES/MOLECULAR STRUCTURE 
Structures and molecular motions in alkaline earth hexammines, 
3:48451 
CALCIUM FLUORIDES/LUMINESCENCE 
Self-luminescence of several fluorite-structure halides doped with 
curium or berkelium, 3:48407 
CALCIUM OXIDES/ELECTRON MICROPROBE ANALYSIS 
Rapid characterization of drilled test earth cores by x-ray energy 
dispersive analysis, 3:47259 (PNL-2655) 
CALDERAS/AGE ESTIMATION 
4C-age of the Oura pyroclastic flow of the Satsuma-Iwojima 
(Kikai Caldera), Kagoshima Prefecture: '*C-ages of the 
quaternary — associated with the geothermal activity in 
Japan, 3:47251 
CALIBRATION STANDARDS/CHEMICAL PREPARATION 
Establishing the traceability of a uranyl nitrate solution to a 
standard reference material, 3:48415 (AGNS-1040-2) 
CALIFORNIA/COASTAL REGIONS 
Atmospheric dispersion at a coastal rough-terrain nuclear plant 
site, 3:48681 
CALIFORNIA/ENERGY CONSUMPTION 
California energy flow in 1976, 3:48191 (UCRL-52451) 
CALIFORNIA/NUCLEAR POWER 
Remarks on combating the nuclear initiative in California, 3:47822 
(CONF-7705116-8) 
CALIFORNIA/NUCLEAR POWER PLANTS 
Anatomy of a decision: California nuclear power reactors must be 
placed underground, 3:47774 
Power plant siting in California, 3:47643 
CALIFORNIA/OIL FIELDS 
Environmental impact assessment: enhanced oil recovery by 
miceilar-polymer flood, Long Beach, California, 3:46606 
(UCID-17783) 
CALIFORNIA/SEISMIC SURVEYS 
Velocity of compressional waves in dry franciscan rocks to 8 kbar 
and 300°C, 3:48952 
CALIFORNIA/TERMINAL FACILITIES 
Detailed environmental analysis concerning a proposed liquefied 
natural gas facility, Point Conception, California for Western 
LNG Terminal Associates. Docket No. CP75-83-3 (Docket 77- 
001-LNG), 3:46763 (NP-23223) 
CALIFORNIUM 252/COMPATIBILITY 
Effects of radiations from transuranium nuclides on container 
surfaces, 3:48359 (DP-MS-78-9) 
CALIFORNIUM OXIDES/COMPATIBILITY 
Effects of radiations from transuranium nuclides on container 
surfaces, 3:48359 (DP-MS-78-9) 
CALORIMETERS/DESIGN 
— for heat capacity measurements of thin films, 3:48626 


See AMP 
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NOVA SCOTIA 
ONTARIO 
SASKATCHEWAN 
CANADA/COAL INDUSTRY 
Coal and Canada’s industrial strategy, 3:46551 
CANADA/DARRIEUS ROTORS 
Wind energy research at the National Research Council of 
Canada, 3:47318 (CONF-740855-P2) 
CANADA/ECONOMIC GROWTH 
Canadian energy demand and economic growth, 3:48150 
CANADA/ENERGY DEMAND 
Canadian energy demand and economic growth, 3:48150 
CANADA/ENERGY POLICY 
Coal and Canada’s industrial strategy, 3:46551 
Economic concepts of petroleum energy supply, 3:48163 
United States and Canadian energy policy, 3:48158 
CANADA/ENERGY SOURCES 
Private enterprise, regulation, and government enterprise in the 
energy sector, 3:48157 
CANADA/ENERGY SUPPLIES 
Economic concepts of petroleum energy supply, 3:48163 
Private enterprise, regulation, and government enterprise in the 
energy sector, 3:48157 
CANADA/NATURAL GAS INDUSTRY 
Canadian oil and gas pricing, 3:48164 
CANADA/NUCLEAR INDUSTRY 
Structure of the nuclear community, 3:47662 
CANADA/PETROLEUM INDUSTRY 
Canadian oil and gas pricing, 3:48164 
Financial position of the petroleum industry, 3:48166 
CANADA/REGULATIONS 
Effect of different regulations in various parts of the world on the 
design and certification of diesel equipment for underground 
coal mines, 3:46408 
CANADA/URANIUM DEPOSITS 
Foreign uranium developments, 3:46799 (GJO-108(76)) 
CANADA/WIND POWER 
Wind energy research at the National Research Council of 
Canada, 3:47318 (CONF-740855-P2) 
CANADA/WIND POWER PLANTS 
Wind energy research at the National Research Council of 
Canada, 3:47318 (CONF-740855-P2) 
CANADA NRX RESEARCH REACTOR 
See NRX REACTOR 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
See also CORDOBA REACTOR 
Future for CANDU, 3:47523 (AECL-5842) 
CANDU TYPE REACTORS/ECCS 
Development of emergency core cooling systems in the PWR, 
BWR, and HWR Candu type of nuclear power plants, 3:47850 
(PPGM-R93-76) 
CANDU TYPE REACTORS/FLUX DENSITY 
PEAKAN: an integral transport code for the analysis of flux 
peaking, 3:49023 
CANDU TYPE REACTORS/FUEL CONSUMPTION 
Economic implications of some nuclear programs, 3:47660 
CANDU TYPE REACTORS/FUEL CYCLE 
Economic implications of some nuclear programs, 3:47660 
CANDU TYPE REACTORS/MANUFACTURING 
Manufacture of CANDU reactors, 3:47524 
CANDU TYPE REACTORS/WELDED JOINTS 
AECL devises new nuclear tube welding system, 3:47525 
CANNEL COAL/COMBUSTION KINETICS 
Oxidation mechanism and molecular structure of coals, 3:46349 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAORSO REACTOR 
See ENEL-4 REACTOR 
CAPACITORS 
On the operation of current limiting transformers for charging 
high-voltage capacitor banks, 3:48575 
CAPACITORS/ENERGY STORAGE 
Design definition of a mechanical capacitor, 3:48018 (CONF- 
771053-) 
CAPROIC ACID 
See HEXANOIC ACID 
CARBAMIDE 
See UREA 
CARBOHYDRATES 
See also SACCHARIDES 
CARBOHYDRATES/BIOCONVERSION 
Processing of carbohydrates, 3:47093 (CONF-7609161-) 
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CARBOHYDRATES/COMBUSTION 
Processing of carbohydrates, 3:47093 (CONF-7609161-) 
CARBON 
See also ACTIVATED CARBON 
GRAPHITE 
PYROLYTIC CARBON 
CARBON/ACTIVATION ANALYSIS 
Coal elemental analysis by prompt-neutron activation analysis, 
3:48417 
CARBON/CHARGED-PARTICLE TRANSPORT 
Electron transport in reactor materials, 3:49010 (SAND-78-0399C) 
CARBON/CHEMICAL REACTION KINETICS 
Role of the C-COz reaction in gasification of coal and char, 
3:46210 (FE-0497-T-8) 
CARBON/DEPOSITION 
Gas generator research and development: BI-GAS Process. 80th 
monthly progress report, April 1978. BCR report L-904, 
3:46211 (FE-1207-46) 
CARBON/GRAPHITIZATION 
Supramolecular structure of graphitizing carbon, 3:46345 
CARBON/MECHANICAL PROPERTIES 
Carbon and silicon carbide as first wall materials in inertial 
confinement fusion reactors, 3:48334 (GA-A-14894) 
CARBON/NUCLEAR REACTION ANALYSIS 
Coal analysis by neutron-capture gamma-ray measurement in 
boreholes, 3:46389 
CARBON/PHASE DIAGRAMS 
Conversion of (Th,U)O:2 fuel to (Th,U)C2 for reprocessing, 
3:46855 
CARBON/PHYSICAL RADIATION EFFECTS 
Helium generation in twelve pure elements by 14.8-MeV neutrons, 
3:48375 
CARBON/SPUTTERING 
Monte Carlo studies of sputtering, 3:49296 (SAND-77-8755) 
CARBON 14/ENVIRONMENTAL TRANSPORT 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
CARBON 14/METABOLISM 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
CARBON 14/RADIOECOLOGICAL CONCENTRATION 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
CARBON 14/TOXICITY 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
CARBON DIOXIDE/ABUNDANCE 
Carbon dioxide cycle and the biosphere, 3:48087 
CARBON DIOXIDE/CHEMICAL REACTION KINETICS 
Role of the C-COz reaction in gasification of coal and char, 
3:46210 (FE-0497-T-8) 
CARBON DIOXIDE/CHEMICAL REACTIONS 
Liquid phase methanol. Interim report, 3:47016 (EPRI-AF-693) 
CARBON DIOXIDE/ENVIRONMENTAL EFFECTS 
Environmental control technology for atmospheric carbon 
dioxide. Quarterly progress report No. 1, June 20, 1977- 
September 30, 1977, 3:48652 (BNL-50794) 
CARBON DIOXIDE/ENVIRONMENTAL IMPACTS 
Impact of industrial gases on climate, 3:48081 
CARBON DIOXIDE/GLOBAL ASPECTS 
Impact of industrial gases on climate, 3:48081 
CARBON DIOXIDE/MONITORING 
Effect of human activities on the Earth’s atmosphere and future 
trends, 3:48670 
CARBON DIOXIDE/REMOVAL 
Methanation feed gas carbon dioxide level. Final report. Series 
No. I: E-6 (CO2 removal upstream or downstream from 
methanation), 3:46222 (FE-2240-45) 
CARBON DIOXIDE/SAMPLING 
Environmental control technology for atmospheric carbon 
dioxide. Quarterly progress report No. 1, June 20, 1977- 
September 30, 1977, 3:48652 (BNL-50794) 
CARBON DIOXIDE/WASTE PRODUCT UTILIZATION 
Environmental control technology for atmospheric carbon 
dioxide. Quarterly progress report No. 1, June 20, 1977- 
September 30, 1977, 3:48652 (BNL-50794) 
CARBON DIOXIDE ACCEPTOR PROCESS/COMPARATIVE 
EVALUATIONS 
Process alternatives for sulfur management. Overview report. 
Series No. I: F-7, 3:46220 (FE-2240-41) 
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CARBON DIOXIDE ACCEPTOR PROCESS/INFORMATION 
NEEDS 
Fundamental data needs for coal conversion technology. Six- 
month progress report, August 15, 1976-February 15, 1977, 
3:46207 (COO-4059-1) 
CARBON DIOXIDE ACCEPTOR PROCESS/ 
MATHEMATICAL MODELS 
Computer-aided industrial process design: the ASPEN Project. 
Fifth quarterly progress report, June 1, 1977-August 31, 1977, 
3:46530 (MIT-2295T9-5) 
CARBON ISOTOPES/ISOTOPE SEPARATION 
Isotopically selective CO2 transverse excitation laser induced 
chemical reactions of CleCF2 and Br2CF2 with olefins, 3:48467 
CARBON ISOTOPES/USES 
Stable isotopes in the life sciences. Panel proceedings series. 
Proceedings of a technical committee meeting on modern trends 
in the biological applications of stable isotopes, 3:48434 (STI/ 
PUB-442) 
CARBON MONOXIDE/AIR POLLUTION CONTROL 
Method and apparatus for avoiding the emission of carbon 
monoxide from converter exhaust gases (Patent), 3:48601 
CARBON MONOXIDE/CHEMICAL REACTION YIELD 
Fossil energy program progress report for March 1978, 3:46237 
(ORNL/TM-6385) 
CARBON MONOXIDE/CHEMICAL REACTIONS 
Liquid phase methanol. Interim report, 3:47016 (EPRI-AF-693) 
CARBON MONOXIDE/METHANATION 
Activity, selectivity and thermal stability of group viii metal/ 
AlhOs catalysts for synthesis of hydrocarbons from CO and He, 
3:47010 
Deactivation of surface carbon on alumina supported nickel, 
3:47011 
Study of H2S and CO adsorption on alumina supported nickel 
catalysts by infrared spectroscopy, 3:47012 
CARBON MONOXIDE/PRODUCTION 
Cyclic flow underground coal gasification process (Patent), 
3:46251 
Novel method for the production of hydrogen and hydrogen- 
carbon monoxide mixtures (Patent; heating calcium formate at 
300 to 400°C), 3:46994 
CARBON MONOXIDE/TOXICITY 
Occupational health issues and fossil-energy development, 3:46538 
(TID-28443) 
CARBON MONOXIDE LASERS/NUCLEAR PUMPING 
Fission fragment pumping of CO gas mixtures, 3:48527 (SAND- 
78-1009C) 
CARBON OXYSULFIDE/ADSORPTION 
Gas-absorption process (Patent), 3:46884 
CARBON STEELS/CORROSION 
Corrosion of steel tendons in concrete pressure vessels: review of 
recent literature and experimental investigations, 3:48346 
(ORNL/NUREG-37) 
CARBON STEELS/STRESS CORROSION 
Corrosion of steel tendons in concrete pressure vessels: review of 
recent literature and experimental investigations, 3:48346 
(ORNL/NUREG-37) 
CARBON SULFIDES/ADSORPTION 
Gas-absorption process (Patent), 3:46884 
CARBONATES/FRACTURES 
Dynamic tensile fracture in rock, 3:48951 (SAND-78-0531) 
CARBONIZATION/CATALYSIS 
Carbonization of aromatic hydrocarbon. VII. The role of active 
— species in the catalytic carbonization of pyrene, 
CARBONYL SULFIDE 
See CARBON OXYSULFIDE 
CARBONYLATION/CATALYSIS 
Transition metal alkyl chemistry at elevated carbon monoxide 
pressures. An infrared spectroscopic study of systems related to 
catalytic intermediates in homogeneous hydroformylation 
reactions, 3:48458 
CARBONYLS/ENERGY LEVELS 
Electronic states of Cr(CO)s, 3:48463 
CARBONYLS/TOXICITY 
Occupational health issues and fossil-energy development, 3:46538 
(TID-28443) 
CARBOXYLIC ACID ESTERS/CHEMICAL PROPERTIES 
Selective properties of diethylene glycol esters, 3:46670 
CARBOXYLIC ACID ESTERS/PHYSICAL PROPERTIES 
Selective properties of diethylene glycol esters, 3:46670 
CARBOXYLIC ACIDS/BIOCHEMICAL REACTION KINETICS 
oo of the polyunsaturated fatty acids in the brain, 
CARBOXYLIC ACIDS/PRODUCTION 
Technology of chemical processing of kerogen from saproletic oil 
shale, 3:46783 
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CARCINOGENS/BIOASSAY 

Detection of mutagenic impurities in carcinogens and 
noncarcinogens by high-pressure liquid chromatography and 
the Salmonella/microsome test, 3:48777 

CARCINOGENS/MUTAGENESIS 

Cell-mediated mutagenesis and cell transformation of mammalian 
cells by chemical carcinogens (Rats, hamsters), 3:48775 (CONF- 
771248-1) 

CARCINOGENS/REMOVAL 

Removal of methylenedianiline from chemical plant wastewater, 

3:48432 (BDX-613-1981) 
CARCINOGENS/SCREENING 

Immunological detection of O*-methylguanine in alkylated DNA, 

3:48797 
CARCINOGENS/STANDARDS 

Interpretation and application of OSHA carcinogen standards for 

laboratory operations, 3:48564 
CARCINOMAS/DIAGNOSIS 

Purification, partial characterization, and clinical evaluation of a 

pancreatic oncofetal antigen, 3:48763 
CARIBBEAN SEA 

See also GULF OF MEXICO 
CARIBBEAN SEA/TEMPERATURE GRADIENTS 

Resource assessment of a high potential OTEC site near Puerto 
Rico, 3:47144 (CONF-770331-) 

CASKS/CRITICALITY 

History and application of SCALE system to nuclear criticality 
reviews, 3:48521 

Shipping cask experimental program and data: Battelle-Pacific 
Northwest Laboratories, 3:48523 

Standardization cask analysis and correlation with experiment, 
3:48522 

CASKS/SAFETY 

Realistic characterization of severe railroad accidents. Case study: 
tank cars, 3:48512 (AGNS-1040-13) 

Standardized safety analysis of nuclear fuel shipping containers, 
3:48513 (CONF-780506-23) 

CASKS/SPECIFICATIONS 

Shipping container for tritiated water, 3:48514 (MLM-2523(OP)) 
CASTING MOLDS/MOLDING MATERIALS 

Mold materials for ferrous castings: 1977 Hoyt lecture, 3:48317 
CATALYSIS/ACTIVATION ENERGY 

Theoretical approach to the effects of extremely low frequency 
electromagnetic fields on Physarum polycephalum, 3:48919 

CATALYSTS/CHEMICAL COMPOSITION 
Optimization of composition of palladinized zeolitic 
hydrodearomatization catalyst, 3:46668 
CATALYSTS/CHEMICAL PREPARATION 
Silver catalyst in the hydrophobic oxygen electrode, 3:48039 
CATALYSTS/DEACTIVATION 

Deactivation mechanisms for a cobalt molybdate coal liquefaction 
catalyst, 3:46282 

Gas generator research and development: BI-GAS Process. 80th 
monthly progress report, April 1978. BCR report L-904, 
3:46211 (FE-1207-46) 

Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Sixth quarterly report, September 21, 1976- 
December 20, 1976, 3:46260 (FE-2028-7) 

Liquid phase methanol. Interim report, 3:47016 (EPRI-AF-693) 

Regeneration of poisoned Claus alumina catalysts, 3:46757 

Study of the deactivation of methanol synthesis catalysts. Final 
report, 3:47017 (EPRI-AF-694) 

Surface structure and mechanisms of gasification catalysts 
deactivation. Quarterly report, August 1-October 31, 1977, 
3:46218 (FE-2229-7) 

CATALYSTS/DEGASSING 
Chemisorption of hydrogen by the pulse technique, 3:48452 
CATALYSTS/ELECTRON MICROPROBE ANALYSIS 

Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Sixth quarterly report, September 21, 1976- 
December 20, 1976, 3:46260 (FE-2028-7) 

CATALYSTS/ELECTRON MICROSCOPY 

Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Sixth quarterly report, September 21, 1976- 
December 20, !976, 3:46260 (FE-2028-7) 

CATALYSTS/EVALUATION 

Laboratory unit for investigation of catalytic cracking and tests on 
microbead catalysts, 3:46669 

Phase II laboratory support for H-Coal Project. Monthly progress 
report No. 18, April 1978, 3:46268 (FE-2547-18) 

CATALYSTS/MEETINGS 

American Chemical Society meeting (Twenty-five full papers, 

nine paper abstracts), 3:48414 
CATALYSTS/OPTIMIZATION 

Optimization of composition of palladinized zeolitic 

hydrodearomatization catalyst, 3:46668 
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CATALYSTS/REDUCTION 
Chemisorption of hydrogen by the pulse technique, 3:48452 
CATALYSTS/REGENERATION 

Determination of optimum parameters of regeneration of the 
manganese catalyst for hydropurification, 3:46680 

Fluid bed process studies on selective conversion of methanol to 
(E00. — gasoline. Monthly report for August 1977, 3:47008 

2490-11) 

Gas generator research and development: BI-GAS Process. 80th 
monthly progress report, April 1978. BCR report L-904, 
3:46211 (FE-1207-46) 

Regeneration of poisoned Claus alumina catalysts, 3:46757 

Zinc halide hydrocracking process for distillate fuels from coal. 
Quarterly technical progress report, May 1-July 31, 1977, 
3:46259 (FE-1743-41) 

CATALYSTS/SERVICE LIFE 

Gas generator research and development: BI-GAS Process. 80th 
monthly progress report, April 1978. BCR report L-904, 
3:46211 (FE-1207-46) 

CATALYSTS/SORPTIVE PROPERTIES 

Modification of ‘‘cobalt-molybdate” catalyst by hydration- 

—- oxidation-reduction, and thermal processes, 


3s 
CATALYSTS/SPECIFICITY 
Fluid bed process studies on selective conversion of methanol to 
high octane gasoline. Monthly report for August 1977, 3:47008 
(FE-2490-11 
CATALYSTS/STABILITY 
Stability of nickel/chromium catalyst in hydrogenation of 
aromatic hydrocarbons present in hydrotreated and 
nonhydrotreated liquid paraffins, 3:46663 
Stability of low surface area nickel catalysts in coking 
environments, 3:47007 
CATALYSTS/SURFACE PROPERTIES 
Modification of “cobalt-molybdate” catalyst by hydration- 
dehydration, oxidation-reduction, and thermal processes, 
3:46281 
CATALYSTS/TESTING 
Laboratory unit for investigation of catalytic cracking and tests on 
microbead catalysts, 3:46669 
CATALYSTS/TOXICITY 
Preliminary toxicological study of Silastic 386 foam elastomer: 
catalyst, 3:48881 (GA-7366-MS) 
CATALYTIC CONVERTERS/DEPOSITS 
Effects of Mn deposits from MMT on automotive catalysts in the 
absence and presence of other fuel additives 
ee manganese tricarbonyl (MMT)), 
:4828 


CATALYTIC CONVERTERS/DESIGN 
Vertical-flow catalytic muffler (Patent), 3:48291 
CATALYTIC CONVERTERS/FABRICATION 
=< of making catalytic converters for exhaust gases (Patent), 
:48281 
Method of catalyst preparation for use in suppressing hydrocarbon 
and carbon monoxide emission from internal combustion 
engines (Patent), 3:48287 
CATALYTIC CONVERTERS/PERFORMANCE TESTING 
— of sintering on automobile exhaust catalyst performance, 
48288 
Effects of Pt and Pd impregnaticn on the performance and 
durability of automobile exhaust oxidizing catalysts, 3:48289 
Effects of catalytic reactors on diesel exhaust composition, 3:48590 
(BM-TPR-105) 
Hydrogen cyanide formation at low reactant concentrations over 
noble metal catalysts, 3:48284 
CATALYTIC CRACKING/CATALYSTS 
Catalytic cracking of heavy feedstock on zeolite-containing 
catalyst, 3:46661 
CATALYTIC CRACKING/CHEMICAL REACTION KINETICS 
Laboratory unit for investigation of catalytic cracking and tests on 
microbead catalysts, 3:46669 
CATALYTIC CRACKING/CHEMICAL REACTORS 
Apparatus for fluidized catalytic cracking (Patent), 3:46652 
CATALYTIC RICH GAS PROCESS 
See CRG PROCESSES 
CATARACTS 
Cellular proliferation and regeneration following tissue damage. 
Progress report (X radiation; rabbit lenses), 3:48834 (COO-2401- 
68 


) 
CATHODES/ELECTRIC ARCS 


Cathode spots on metal electrodes in conditions of MHD channel, 
3:48209 


CATIONS/BEAM PRODUCTION 


Space charge neutralization of positive and negative ion beams, 
3:48961 (BNL-50727) 


See CHARGE-COUPLED DEVICES 


CERAMICS/HOT PRESSING 


CDC COMPUTERS/PROGRAMMING 

FORTRAN Interface to VEctor programming, 3:49325 (UCID- 
17477(Rev.1)) 

Portability studies of modular data base managers. Interim reports 
(Running CDC’s DATATRAN 2 on IBM 360/370 and IBM's 
JOSHUA on CDC computers), 3:49311 (EPRI-NP-762) 

CE ENTRAINED FUEL PROCESS/COMPARATIVE 

EVALUATIONS 

Economics of fuel gas from coal: an update including the British 
Gas Corporation's slagging gasifier. Final report, 3:46209 
(EPRI-AF-782) 

CEA-ADL DUAL ALKALI PROCESS/COMPARATIVE 

EVALUATIONS 

Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:46358 (EPRI-FP-713(Vol.2)) 

Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:46359 (EPRI-FP-713(Vol.3)) 

CELL CULTURES/MACROPHAGES 

Glucocorticoid receptors and glucocorticoid-sensitive secretion of 

neutral proteinases in a macrophage line, 3:48815 
CELL MEMBRANES/ANTIGEN-ANTIBODY REACTIONS 

Histamine release due bivalent penicilloyl haptens: control by the 
number of cross-linked IgE antibodies on the basophil plasma 
membrane, 3:48814 

CELL MEMBRANES/RECEPTORS 

Bacteriochlorophyll-protein complexes from the light-harvesting 

antenna of photosynthetic bacteria, 3:48760 
CELL NUCLEI/POLYMERASES 

DNA-dependent-DNA-polymerase: possible limiting influence on 

cell reproduction during viral leukemogenesis, 3:48809 
CELL PROLIFERATION/INHIBITION 

Glucocorticoid receptors and glucocorticoid-sensitive secretion of 

neutral proteinases in a macrophage line, 3:48815 
CELL PROLIFERATION/PATHOLOGICAL CHANGES 
DNA-dependent-DNA-polymerase: possible limiting influence on 
cell reproduction during viral leukemogenesis, 3:48809 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (REACTOR) 
See REACTOR CELLS 
CELLULOSE/FERMENTATION 
Processing of carbohydrates, 3:47093 (CONF-7609161-) 
CELLULOSE/PRODUCTION 
Straw as an industrial raw material, 3:47090 (CONF-7609161-) 
CEMENTS 
See also PORTLAND CEMENT 
CEMENTS/CHEMICAL PROPERTIES 

Investigation of the process of interaction between a novel varnish 

resin and plugging. cement, 3:46624 
CEMENTS/ELASTI 

Rheological seaaas of the viscoelastic separator used in 

cementing oil and gas wells, 3:46639 
CEMENTS/MECHANICAL PROPERTIES 

Investigation of the process of interaction between a novel varnish 

resin and plugging cement, 3:46624 
CEMENTS/PERFORMANCE 

Development and application of light-weight "filtroperlite” 

cement mortars to encase deep and extra deep wells, 3:46623 
CEMENTS/VISCOSITY 
Rheological properties of the viscoelastic separator used in 
cementing oil and gas wells, 3:46639 
CENTRAL RECEIVERS/COMPUTER CODES 
Receiver programs, 3:47107 (CONF-770850-) 
CENTRAL RECEIVERS/HEAT PIPES 

Heat pipe central solar receiver. Semiannual progress report, 

September 1, 1976-May 31, 1977, 3:47118 (COO-2839-2) 
CENTRAL RECEIVERS/SIMULATION 

Fundamental physics of cone optics and the simulation of solar- 
thermal systems, 3:47105 (CONF-770850-) 

Monte Carlo ray trace simulation for solar central receiver 
systems, 3:47115 (CONF-770850-) 

CENTRAL RECEIVERS/SOLAR FLUX 

Circumsolar radiation data for central receiver simulation, 3:47111 
(CONF-770850-) 

Computer program CONCEN for calculation of irradiation of 
solar power central receiver, 3:47113 (CONF-770850-) 

CENTRIFUGES/PERFORMANCE 

Influence of rotor speed on performance of worm-type filtration 

ee 3:46509 
CERAMICS/FRACTURE PROPERTIES 

Use of indentation fracture to determine fracture toughness, 

3:48385 (SAND-77-1871C) 
CERAMICS/HOT PRESSING 

Construction of hot pressing machines equipped with 7- and 100- 

ton presses, 3:48484 (SAND-78-6012) 





CERAMICS/MATERIALS TESTING 


CERAMICS/MATERIALS TESTING 
Use of indentation fracture to determine fracture toughness, 
3:48385 (SAND-77-1871C) 
CEREALS 
See also BARLEY 
MAIZE 
WHEAT 
CEREALS/SOLAR DRYING 
Solar grain drying apparatus (Patent), 3:47221 
CERIUM/QUANTITATIVE CHEMICAL ANALYSIS 

Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 

CERIUM 140 TARGET/NEUTRON REACTIONS 

Radiative capture of fast neutrons by *°Y and '°Ce (6.2 to 15.6 

Pat spectra, analysis by direct-semidirect capture theory), 
48995 
CERIUM 144/ENVIRONMENTAL TRANSPORT 

Interaction of radionuclides with geomedia associated with the 
Waste Isolation Pilot Plant (WIPP) site in New Mexico, 3:46942 
(SAND-78-0297) 

CERIUM 144/INHALATION 

Radiation-induced pulmonary fibrosis: study of changes in 
collagen constituents in different lung regions of beagle dogs 
after inhalation of beta-emitting radionuclides (° Y, *'Y, '*Ce, 
and Sr), 3:48838 

CERIUM 144/LUNG CLEARANCE 

Radiation-induced pulmonary fibrosis: study of changes in 
collagen constituents in different lung regions of beagle dogs 
after inhalation of beta-emitting radionuclides (® Y, *'Y, '**Ce, 
and Sr), 3:48838 

CERIUM ISOTOPES/RADIONUCLIDE MIGRATION 

Sorption of long-lived radionuclides in clay and rock. Part 1. 
Determination of distribution coefficients, 3:48705 (UCRL- 
Trans-1 1340) 

CERMETS/FABRICATION 
Preparation of cermets (Patent), 3:48382 
CERMETS/SORPTIVE PROPERTIES 
Cermet high level waste forms: a pregress report, 3:46911 
(ORNL/TM-6404) 
CERN II SYNCHROTRON 
See CERN SPS SYNCHROTRON 
CERN SPS SYNCHROTRON/BEAM LUMINOSITY 

Luminosities of proton-antiproton colliding beams, 3:48607 (BNL- 
24351) 

CESIUM/QUANTITATIVE CHEMICAL ANALYSIS 

Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 

CESIUM/RADIOECOLOGICAL CONCENTRATION 

Transuranium elements in aquatic and terrestrial environments, 
3:48676 (ORNL-5257) 

CESIUM 133/NUCLEAR MAGNETIC RESONANCE 
Concerning the temperature behavior of 7Li, 7*Na, and '**Cs 
resonances in the lithium, sodium, and cesium forms of the 
synthetic zeolite Linde 13X in the H2O- and D2O-saturated 

state, 3:48408 (ANL-Trans-1133) 
CESIUM 137/ADSORPTION 
Migration of radionuclides in soil, 3:48709 
CESIUM 137/DISTRIBUTION 

Temporal changes in the distribution of '*7Cs in alluvial soils at 
Los Alamos, 3:48706 (LA-7298-MS) 

CESIUM 137/ENVIRONMENTAL TRANSPORT 

Aquatic Ecology Section, 3:48722 (ORNL-5365) 

Interaction of radionuclides with geomedia associated with the 
Waste Isolation Pilot Plant (WIPP) site in New Mexico, 3:46942 
(SAND-78-0297) 

CESIUM 137/LEACHING 
Migration of radionuclides in soil, 3:48709 
CESIUM 137/RADIATION MONITORING 

Temporal changes in the distribution of '*’Cs in alluvial soils at 
Los Alamos, 3:48706 (LA-7298-MS) 

CESIUM COMPOUNDS/STRUCTURAL CHEMICAL 

ANALYSIS 

Preparation of the new heteronuclear hydride-bridged anion 

MoWCIlsH* and determination of the metal-hydrogen bond 
See! in Mo2XsH* (X=Cl, Br) by infrared spectroscopy, 


CESIUM I IONS/SLOWING- DOWN 
Detection of single atoms in particle tracks, 3:49009 (CONF- 
780534-3) 
CESIUM ISOTOPES/RADIONUCLIDE MIGRATION 
Sorption of long-lived radionuclides in clay and rock. Part 1. 
Determination of distribution coefficients, 3:48705 (UCRL- 
Trans-1 1340) 


(Colony forming units.) 
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CFU/RADIOSENSITIVITY 
Quantitative response of bone marrow colony-forming units 
(CFU-C and PFU-C) in weaning beagles exposed to acute 
whole-body y irradiation, 3:48836 
CHAR OIL ENERGY DEVELOPMENT PROCESS 
See COED PROCESS 
CHARCOAL/SYNTHESIS 
Distillation, pyrolysis and alcohol production from wood, 3:47018 
(CONF-7609161-) 
CHARGE-COUPLED DEVICES/ELECTRICAL PROPERTIES 
Analysis of CCD input structure for Q-Dot, EG and G, and 
LASL, 3:48569 (UCID-17790) 
CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARGING (REACTOR) 
See REACTOR FUELING 
CHARM PARTICLES/WEAK CHARGED CURRENTS 
Weak charges of charmed particles (SU(4) breaking, quarks), 
3:48982 
CHARS/CALORIFIC VALUE 
Hot and dry char letdown system for the Synthane Pilot Plant. 
Phase II report, 3:46238 (PERC-0058-30) 
CHARS/CHEMICAL REACTION KINETICS 
Test and evaluate the TRI-GAS low-Btu coal gasification process. 
80th monthly progress report for the period April 1978, 3:46232 
(FE-2798-47) 
CHARS/CHEMICAL REACTIONS 
Role of the C-CO, reaction in gasification of coal and char, 
3:46210 (FE-0497-T-8) 
CHARS/PRODUCTION 
Extension of the raw material basis for the coking industry based 
on improvements of the existing technology and on new 
methods of coke production, 3:46154 
CHARS/REMOVAL 
Hot and dry char letdown system for the Synthane Pilot Plant. 
Phase II report, 3:46238 (PERC-0058-30) 
CHELATES 
Toxicity of inhaled Ca-DTPA in the beagle dog, 3:48906 
CHELATES/ELECTRON SPIN RESONANCE 
Study of carbonaceous mesophase through the ESR spectra of 
vanadyl chelates, 3:46724 
CHELATING AGENTS 
See also DTPA 
Chelation in metal intoxication. VI. Influence of PAS and CDTA 
on the excretion of manganese in rabbits given MnOz, 3:48885 
CHELATING AGENTS/DISTRIBUTION 
Distribution and excretion of the mercury chelating agent sodium 
2,3-dimercaptopropane-1-sulfonate in the rat, 3:48892 
CHELATING AGENTS/EXCRETION 
Distribution and excretion of the mercury chelating agent sodium 
2,3-dimercaptopropane-1-sulfonate in the rat, 3:48892 
CHEMICAL ANALYSIS 
See also ACTIVATION ANALYSIS 
ELECTRON MICROPROBE ANALYSIS 
FLUORESCENCE SPECTROSCOPY 
X-RAY FLUORESCENCE ANALYSIS 
CHEMICAL ANALYSIS/STANDARDIZATION 
Standardizing sampling and analysis methods for geothermal fluids 
and gases, 3:47262 
CHEMICAL EFFLUENTS/BIOLOGICAL EFFECTS 
Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson: phytoplankton succession and the 
productivity of individual algal species. Interim report No. 7, 
3:48716 (CRWR-136) 
CHEMICAL EFFLUENTS/CHEMICAL ANALYSIS 
Environmental control technology for the flash hydropyrolysis of 
coal. Quarterly progress report No. 1, June 20, 1977-September 
30, 1977, 3:46285 (BNL-50793) 
CHEMICAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 
Annual environmental monitoring report, January-December 
1977, 3:48677 (SLAC-208) 
Environmental monitoring at Ames Laboratory: calendar year 
1977, 3:48656 (IS-4365) 
Environmental monitoring report for Pantex Plant covering 1975, 
3:48673 (MHSMP-76-8) 
MATHEW: a mass-consistent wind field model, 3:48663 (UCRL- 
52479) 
RETADD: a Regional Trajectory And Diffusion-Deposition 
model, 3:48661 (ORNL/TM-5859) 
CHEMICAL EFFLUENTS/HAZARDS 
Energy-related pollutants in the environment: the use of short- 
term tests for mutagenicity in the isolation and identification of 
biohazards, 3:46371 (CONF-780121-2) 
CHEMICAL EFFLUENTS/MONITORING 
Annual environmental monitoring report, January-December 
1977, 3:48677 (SLAC-208) 
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Environmental monitoring at Ames Laboratory: calendar year 
1977, 3:48656 (IS-4365) 
Environmental monitoring report for Pantex Plant covering 1975, 
3:48673 (MHSMP-76-8) 
CHEMICAL EFFLUENTS/MUTAGENESIS 
Energy-related pollutants in the environment: the use of short- 
term tests for mutagenicity in the isolation and identification of 
biohazards, 3:46371 (CONF-780121-2) 
CHEMICAL EFFLUENTS/WATER POLLUTION 
ERDA's oceanographic program for the mid-atlantic coastal 
region (Research on environmental effects of energy 
development), 3:48743 (BNL-24016) 
CHEMICAL EXPLOSIONS/USES 
Principles of the applied geodynamics of explosions, 3:48639 
CHEMICAL EXPLOSIVES/CLASSIFICATION 
Results obtained with the methods used to classify the anti-flash 
properties of anti-firedamp explosives, 3:46441 
CHEMICAL EXPLOSIVES/DEFORMATION 
High-speed deformations, 3:48485 (LA-tr-78-51) 
CHEMICAL EXPLOSIVES/DETONATION WAVES 
Effect of state variable gradients in reaction zone regions, 3:48638 
(UCRL-80459) 
New dual raster oscilloscope improves hydrodiagnostic 
capabilities, 3:48636 (UCRL-50025-77-3) 
CHEMICAL EXPLOSIVES/SAFETY 
New-concept safing, arming, and fuzing system increases 
reliability and safety, 3:48637 (UCRL-50025-77-3) 
CHEMICAL FEEDSTOCKS 
See also PETROCHEMICALS 
CHEMICAL FEEDSTOCKS/BIOSYNTHESIS 
Processing of carbohydrates, 3:47093 (CONF-7609161-) 
CHEMICAL FEEDSTOCKS/CHEMICAL ANALYSIS 
Reproducibility of the new standard test procedures for coke-oven 
feedstocks for technical carbon production, 3:46311 
CHEMICAL FEEDSTOCKS/EVALUATION 
Chemicals from coal. Final report based on HRI H-Coal product, 
3:46258 (FE-1534-50) 
CHEMICAL FEEDSTOCKS/FLAMMABILITY 
Fire hazard of certain substances used in petroleum refining 
industry, 3:46696 
CHEMICAL FEEDSTOCKS/PRODUCTION 
Technology of chemical processing of kerogen from saproletic oil 
shale, 3:46783 
Thermal cracking and power engineering utilization of shale oil, 
3:46782 
CHEMICAL FEEDSTOCKS/SPECIFICATIONS 
Reproducibility of the new standard test procedures for coke-oven 
feedstocks for technical carbon production, 3:46311 
CHEMICAL INDUSTRY/ENERGY CONSUMPTION 
Developing a maximum energy-efficiency improvement target for 
SIC 28: chemicals and allied products. Draft target and support 
document, 3:48249 (FEA/D-77/238) 
CHEMICAL INDUSTRY/ENERGY EFFICIENCY 
Developing a maximum energy-efficiency improvement target for 
SIC 28: chemicals and allied products. Draft target and support 
document, 3:48249 (FEA/D-77/238) 
CHEMICAL INDUSTRY/ENVIRONMENTAL IMPACTS 
Cost of energy and a clean environment (Book), 3:48075 
CHEMICAL INDUSTRY/FIRE HAZARDS 
Flame propagation in near-limit mixtures, 3:48474 
CHEMICAL LASERS/OPERATION 
Heat pumping of photorecombination lasers, 3:48549 
CHEMICAL LASERS/PERFORMANCE 
Status of HF and iodine lasers as laser-fusion drivers, 3:49279 
CHEMICAL LASERS/RESEARCH PROGRAMS 
Sixteen micron chemical laser study. Report No. 1, October 1- 
December 31, 1977, 3:48438 (TID-28548) 
CHEMICAL LASERS/REVIEWS 
Status of hf and iodine lasers as laser-fusion drivers, 3:48526 
(SAND-77-2116C) 
CHEMICAL REACTION EINETICS/RESEARCH PROGRAMS 
Status report on the measurement of vapor-liquid equilibria, 
3:48437 (FE-2334-1) 
CHEMICAL REACTORS/DESIGN 
Evaluation of selected chemical processes for production of low- 
cost silicon (Phase II). Ninth quarterly progress report, October 
1, 1977-December 31, 1977, 3:47042 (DOE/JPL/954339-9) 
Laboratory unit for investigation of catalytic cracking and tests on 
microbead catalysts, 3:46669 
CHEMICAL REACTORS/MODIFICATIONS 
High velocity continuous-flow reactor for the production of solar 
grade silicon. Second quarterly report, 3:47068 (DOE/JPL/ 
954914-2) 
CHEMICAL REACTORS/PERFORMANCE TESTING 
High mass flux coal gasifier extended run operations: Phase II 
program. Second quarterly technical progress report, May-July 
1977 (Rocket combustor type reactors), 3:46217 (FE-2204-16) 


CHROMIUM/ENVIRONMENTAL EFFECTS 


Hydrogasifier development for the Hydrane process. Monthly 
progress report, April 1978, 3:46229 (FE-2518-19) 
CHEMICAL REACTORS/TEST FACILITIES 
High mass flux coal gasifier extended run operations: Phase II 
program. Second quarterly technical progress report, May-July 
1977 (Rocket combustor type reactors), 3:46217 (FE-2204-16) 
CHEMISTRY 
See also BIOCHEMISTRY 
PHOTOCHEMISTRY 
RADIATION CHEMISTRY 
RADIOCHEMISTRY 
CHEMISTRY/RESEARCH PROGRAMS 
Some problems of electron transfer in chemical reactions, 3:48413 
(AED-Conf-77-204-001) 
CHIYODA THOROUGHBRED PROCESS/COMPARATIVE 
EVALUATIONS 
Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:46358 (EPRI-FP-713(Vol.2)) 
Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:46359 (EPRI-FP-713(Vol.3)) 
CHLORINATED ALIPHATIC HYDROCARBONS/CHEMICAL 
REACTIONS 
Isotopically selective CO2 transverse excitation laser induced 
chemical reactions of CleCF2 and Br2CF2 with olefins, 3:48467 
CHLORINATED AROMATIC HYDROCARBONS/HEAT 
TRANSFER 
Study of phonon-induced energy transfer processes in crystals 
using heat pulses, 3:48403 (LBL-7631) 
CHLORINE/ACTIVATION ANALYSIS 
Coal elemental analysis by prompt-neutron activation analysis, 
3:48417 
Savannah River Laboratory hydrogeochemical and stream 
sediment reconnaissance. Preliminary basic data release, ground 
water in Winston-Salem 1°x 2° NTMS area, North Carolina, 
Virginia, and Tennessee. National Uranium Resource 
Evaluation Program., 3:46807 (DPST-78-146-3) 
CHLORINE/NUCLEAR REACTION ANALYSIS 
Coal analysis by neutron-capture gamma-ray measurement in 
boreholes, 3:46389 
CHLORINE/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
CHLORINE COMPOUNDS/STRUCTURAL CHEMICAL 
ANALYSIS 
Preparation of the new heteronuclear hydride-bridged anion 
MoWCIlsH* and determination of the metal-hydrogen bond 
distance in Mo2XsH* (X=Cl, Br) by infrared spectroscopy, 
3:48441 
CHLOROPHYLL/COMPLEXES 
Bacteriochlorophyll-protein complexes from the light-harvesting 
antenna of photosynthetic bacteria, 3:48760 
CHLOROPHYLL/MAGNETIC RESONANCE 
2° Mg hyperfine coupling in the bacteriochlorophyll radical cation, 
3:48460 
CHLOROPHYLL/PHOTOCHEMICAL REACTIONS 
Bis(chlorophyll)cyclophanes. New models of special pair 
chlorophyll, 3:48465 
CHLOROPLASTS 
Influence of pH upon the Warburg effect in isolated intact spinach 
chloroplasts. II. Interdependency of glycolate synthesis upon 
pH and calvin cycle intermediate concentration in the absence 
of carbon dioxide photoassimilation, 3:48786 
CHOOZ REACTOR 
See ARDENNES REACTOR 
CHROMEL/WELDING 
Evaluation of chromel-alumel thermocouple wires percussion 
welded to 2 1/4% chromium-1% molybdenum, 3:48302 
(LMEC-TDR-78-7) 
CHROMIUM/BIOLOGICAL ACCUMULATION 
Heavy metals in mussels (Mytilus galloprovincialis) from the Gulf 
of La Spezia and from the promontory of Portofino, Italy, 
3:48727 
Metal survey of the marine clam Pitar morrhuana collected near a 
Rhode Island (USA) electroplating plant, 3:48873 
CHROMIUM/BIOLOGICAL EFFECTS 
Emergence of the midge Chironomus tentans when exposed to 
heavy metal contaminated sediment, 3:48872 
Locomotor activity of the bluegill Lepomis macrochirus: 
hyperactivity induced by sublethal concentrations of cadmium, 
chromium, and zinc, 3:48890 
Metal survey of the marine clam Pitar morrhuana collected near a 
Rhode Island (USA) electroplating plant, 3:48873 
CHROMIUM/ENVIRONMENTAL EFFECTS 
Reviews of the environmental effects of pollutants. III. 
Chromium, 3:48908 (ORNL/EIS-80) 





CHROMIUM/ENVIRONMENTAL TRANSPORT 


CHROMIUM/ENVIRONMENTAL TRANSPORT 

Aquatic Ecology Section, 3:48722 (ORNL-5365) 
CHROMIUM/MATERIALS RECOVERY 

Recovery of chromium from tannery waste (Patent), 3:48258 
CHROMIUM/MATERIALS TESTING 

Residual stress measurments of chromium films by x-ray 
diffraction, the sin? psi method, 3:48328 (RFP-2714) 

CHROMIUM/QUANTITATIVE CHEMICAL ANALYSIS 

Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 

CHROMIUM/WATER POLLUTION ABATEMENT 

Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1977, 
3:48680 (Y/UB-9) 

CHROMIUM 50 TARGET/NEUTRON REACTIONS 

Production cross sections for (n,t) reactions in some medium and 
heavy mass nuclei at 14.6 MeV, 3:48992 

CHROMIUM ALLOYS 

See also CHROMEL 

CHROMIUM-NICKEL STEELS 
HASTELLOY X 
HAYNES 25 ALLOY 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
STELLITE 

CHROMIUM ALLOYS/CORROSION RESISTANCE 

Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, October 1-December 31, 1977 (15 M, CrAIM2 
compositions), 3:46230 (FE-2591-3) 

Sulfidation-resistant alloy for coal gasification service. Quarterly 
report, September 1-November 30, 1977 (Fe-18Cr-5AI-1Mo- 
1H, 3: 48343 (FE-2299-18) 

CHROMIUM ALLOYS/DEPOSITION 

Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, October 1-December 31, 1977 (15 M, CrAlM2 
compositions), 3:46230 (FE-2591-3) 

CHROMIUM ALLOYS/MATERIALS TESTING 

Engineer, design, construct, test, and evaluate a pressurized 
fluidized bed pilot plant using high sulfur coal for production of 
electric power. Phase I: preliminary engineering. Technology 
support test results PFB heat exchanger fin and tube materials 
erosion rig evaluation test period July 1976-April 1977, 3:47348 
(HCP/T1726-32/D) 

CHROMIUM ALLOYS/MECHANICAL PROPERTIES 

Sulfidation-resistant alloy for coal gasification service. Quarterly 
report, September 1-November 30, 1977 (Fe-18Cr-5AI-1Mo- 
1Hf), 3:48343 (FE-2299-18) 

CHROMIUM ALLOYS/PHYSICAL RADIATION EFFECTS 

Effect of tensile stress on the growth of helium bubbles in Fe- 
20Cr-18Ni at 1023 K, 3:48373 

CHROMIUM ALLOYS/PROTECTIVE COATINGS 

Elevated temperature corrosion behavior of iron-base ternary 
alloys that develop Cr2O3 and/or Al2Os barrier scales, 3:48344 
(LBL-7331) 

CHROMIUM COMPOUNDS/CATALYTIC EFFECTS 

Stability of nickel/chromium catalyst in hydrogenation of 
aromatic hydrocarbons present in hydrotreated and 
nonhydrotreated liquid paraffins, 3:46663 

CHROMIUM COMPOUNDS/ENERGY LEVELS 
Electronic states of Cr(CO)s, 3:48463 
CHROMIUM COMPOUNDS/ENVIRONMENTAL EFFECTS 
Reviews of the environmental effects of pollutants. III. 
Chromium, 3:48908 (ORNL/EIS-80) 
CHROMIUM COMPOUNDS/TOXICITY 
Toxicity of a mixture of metals on freshwater algae, 3:48851 
CHROMIUM OXIDES/BAND THEORY 
XPS study of LaCoOs, 3:48400 (CONF-771127-16) 
CHROMIUM OXIDES/CORROSION RESISTANCE 

Elevated temperature corrosion behavior of iron-base ternary 
alloys that develop Cr2O3 and/or Al2Os barrier scales, 3:48344 
(LBL-7331) 

CHROMIUM OXIDES/ELECTRONIC STRUCTURE 

XPS study of LaCoOs, 3:48400 (CONF-771 127-16) 

CHROMIUM OXIDES/INFRARED SPECTRA 

Surface structure and mechanisms of gasification catalysts 
deactivation. Quarterly report, August 1-October 31, 1977, 
3:46218 (FE-2229-7) 

CHROMIUM OXIDES/RAMAN SPECTRA 

Surface structure and mechanisms of gasification catalysts 
deactivation. Quarterly report, August 1-October 31, 1977, 
3:46218 (FE-2229-7) 

CHROMIUM-MOLYBDENUM STFELS/CORROSION 

Problems raised by corrosion in the nuclear fuel cycle, 3:46844 
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CHROMIUM-MOLYBDENUM STEELS/CREEP 
Microstructural effects on creep-rupture behavior of annealed 21/ 
sCr-1 Mo steel, 3:48313 
CHROMIUM-MOLYBDENUM STEELS/FRACTURE 
PROPERTIES 
Fossil energy program progress report for March 1978, 3:46237 
(ORNL/TM-6385) 
Fossil Energy Program. Progress report for April 1978, 3:46148 
(ORNL/TM-6386) 
Underclad cracking in nuclear vessel steels--1. occurrence and 
mechanism of cracking, 3:47726 
CHROMIUM-MOLYBDENUM STEELS/HEAT TREATMENTS 
Microstructural effects on creep-rupture behavior of annealed 27/ 
sCr-1 Mo steel, 3:48313 
CHROMIUM-MOLYBDENUM STEELS/MECHANICAL 
PROPERTIES 
Selection of steam generator materials for sodium cooled breeder 
reactors, 3:47617 
Utilization properties of some special steels for sodium cooled 
breeder reactors, 3:47619 
CHROMIUM-MOLYBDENUM STEELS/THERMAL 
STRESSES 
Summary of the effects of material combinations and weld joint 
geometries on the elastic stress in a dissimilar metal pipe joint, 
3:47553 (NEDM-14109) 
CHROMIUM-MOLYBDENUM STEELS/WELDABILITY 
Selection of steam generator materials for sodium cooled breeder 
reactors, 3:47617 
CHROMIUM-MOLYBDENUM STEELS/WELDING 
Evaluation of chromel-alumel thermocouple wires percussion 
welded to 2 1/4% chromium-1% molybdenum, 3:48302 
(LMEC-TDR-78-7) 
CHROMIUMSNICKEL STEELS 
(Steels containing Cr and Ni; the Ni content is usually 0.5 to 2.0%, 
the Cr content is higher.) 
STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-321 
CHROMIUM-NICKEL STEELS/CORROSION 
Problems raised by corrosion in the nuclear fuel cycle, 3:46844 
CHROMIUM-NICKEL STEELS/FRACTURE PROPERTIES 
Underclad cracking in nuclear vessel steels--1. occurrence and 
mechanism of cracking, 3:47726 
CHROMIUM-NICKEL STEELS/RECRYSTALLIZATION 
Recrystallization behavior of alloy 800H, 3:48322 (GA-A-14770) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHRYSENE 
Determination of methy! chrysenes in a coal liquefaction product, 
3:46280 
CIRENE REACTOR/REACTOR CONTROL SYSTEMS 
Two-phase flow rods for CIRENE reactor control, 3:47758 
CIVIL DEFENSE/EARTH-COVERED BUILDINGS 
Multi-storied building (Patent), 3:48496 
CLAMS 


See MOLLUSCS 
CLAUS PROCESS/CATALYSTS 
Regeneration of poisoned Claus alumina catalysts, 3:46757 
CLAYS/PETROLOGY 
Clay minerals as an index of the degree of metamorphism of the 
carbonate and terrigenous rocks in the South Wales coalfield, 
3:46394 
CLAYS/RADIONUCLIDE MIGRATION 
Sorption of long-lived radionuclides in clay and rock. Part 1. 
Determination of distribution coefficients, 3:48705 (UCRL- 
Trans-11340) 
CLAYS/REMOVAL 
Column flotation of coal-the way to easier filtration, 3:46493 
CLAYS/SORPTIVE PROPERTIES 
Influence of clay-solute interactions on aqueous heavy metal ion 
levels, 3:48700 
CLAYS/THERMAL CONDUCTIVITY 
Memorandum on thermal conductivity of earth materials, 3:46931 
(KBS-TR-02) 
CLEAN AIR ACT/ECONOMIC IMPACT 
Prevention of significant deterioration: implications for energy 
research and development (Air quality), 3:48650 (ANL-78-XX- 
3 


93) 
CLEAN AIR ACT/ENFORCEMENT 
Risk assessment and EPA's air program for stationary sources, 
3:48665 
CLIMATES 
Energy and climate (Book; 11 papers), 3:48077 
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CLIMATES/DISTURBANCES 

Atmospheric statistical dynamic models. Model performance: the 
Lawrence Livermore Laboratoy Zonal Atmospheric Model, 
3:48691 (UCRL-81282) 

Atmospheric statistical dynamic models. Climate experiments: 
albedo experiments with a zonal atmospheric model, 3:48713 
(UCRL-81284) 

CLIMATES/FORECASTING 

Effect of human activities on the Earth's atmosphere and future 
trends, 3:48670 

Modeling and predictability, 3:48086 

CLIMATES/GLOBAL ASPECTS 

Changing climate, 3:48079 

Energy and climate: overview and recommendations, 3:48078 

Projected world energy consumption (Estimation of pollution 
emission for 11 geographic regions to 2025), 3:48149 

CLIMATES/MODIFICATIONS 

Changing climate, 3:48079 

Effluents of energy production: particulates, 3:48080 
CLIMATES/MONITORING 

Need for climate monitoring, 3:48085 
CLIMATES/REGIONAL ANALYSIS 

Need for climate monitoring, 3:48085 
CLIMATES/SIMULATION 

Modeling and predictability, 3:48086 

Regional and global aspects (Effects of total energy consumption, 
increased population, and changing population densities), 
3:48083 

CLIMATES/VARIATIONS 

Changing climate, 3:48079 

Ocean dynamics and energy transfer: some examples of climatic 
effects, 3:48084 

CLINCH RIVER/CONTAMINATION 

Earth sciences, 3:48734 (ORNL-5365) 

CLINCH RIVER/INVENTORIES 

Earth sciences, 3:48734 (ORNL-5365) 

CLINCH RIVER BREEDER REACTOR/AFTER-HEAT 

REMOVAL 

Reliability of the CRBRP Shutdown Heat Removal System, 
3:47816 (BNL-NUREG-24162) 

CLINCH RIVER BREEDER REACTOR/CORE CATCHERS 

Evaluation of materials for CRBRP core retention. Annual 
progress report, 3:47846 (NUREG/CR-0076) 

CLINCH RIVER BREEDER REACTOR/FIRES 

Evaluation of postulated sodium spills and fires in an LMFBR, 

3:47890 
CLINCH RIVER BREEDER REACTOR/FUEL CYCLE 

Effect of alternative fuel cycles on the Clinch River Breeder 

Reactor, 3:47589 
CLINCH RIVER BREEDER REACTOR/FUEL ELEMENTS 

System design of carbide fuel. Quarterly progress report, January- 
March 1978, 3:47541 (COO-2426-136) 

CLINCH RIVER BREEDER REACTOR/MELTDOWN 

Evaluation of materials for CRBRP core retention. Annual 
progress report, 3:47846 (NUREG/CR-0076) 

Recriticality considerations for the loss-of-heat-sink accident with 
scram, 3:47899 

CLINCH RIVER BREEDER REACTOR/REACTOR COOLING 

SYSTEMS 

Summary of the effects of material combinations and weld joint 
geometries on the elastic stress in a dissimilar metal pipe joint, 
3:47553 (NEDM-14109) 

CLINCH RIVER BREEDER REACTOR/REACTOR CORES 

CRBRP advanced fuel reload core design studies. Summary 
report, 3:47530 (AI-DOE-13228) 

Recommended CRBRP reload core designs using (U-Pu)C fuel, 
3:47586 

CLINCH RIVER BREEDER REACTOR/REACTOR SAFETY 

Clinch River Breeder Reactor Plant safety study: summary and 
results, 3:47819 (CONF-780507-15) 

CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLONE CELLS/COLONY FORMATION 

Health effects of combustion-generated soot and polycyclic 

aromatic hydrocarbons. Task III, 3:48910 (TID-28479) 
CLOSED-CYCLE SYSTEMS/CONTAMINATION 

Preliminary analysis of the effects of sea water leakage on the 

performance of the ammonia cycle, 3:47176 (CONF-770331-) 
CLOUDS 

(Limited to clouds in the earth atmosphere; for interstellar clouds see 

COSMIC DUST or COSMIC GASES.) 
CLOUDS/ELECTRIC FIELDS 

Infinite cloud model of electrification by the precipitation 
mechanism in a possible rainout situation. Interim report, 14 
January 1976-30 July 1977, 3:48678 (UCRL-13828) 

CLUSTER BEAM INJECTION/REVIEWS 

Cluster beam injection, 3:49236 (CONF-771129-) 


COAL/CHEMICAL COMPOSITION 


CNIDARIA/ELECTRON MICROSCOPY 
Form and function of cnidarian spirocysts. III. Ultrastructure of 
the thread and the function of spirocysts, 3:48774 
CNIDARIA/MORPHOLOGICAL CHANGES 
Form and function of cnidarian spirocysts. III. Ultrastructure of 
the thread and the function of spirocysts, 3:48774 
COAL 
See also ANTHRACITE 
BROWN COAL 
CANNEL COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 
Earth sciences, 3:48734 (ORNL-5365) 
COAL/ACTIVATION ANALYSIS 
Coal elemental analysis by prompt-neutron activation analysis, 
3:48417 
Development of continuous nuclear analyzer of coal, 3:48422 
Prompt-neutron activation analysis for educational programs in 
radiation engineering (On-line determination of elemental 
composition of coal; ASISN code), 3:46317 
COAL/ADSORPTION HEAT 
NMR study of the adsorption of water by coal, 3:46333 
COAL/AVAILABILITY 
Coal availability and demand: Round I and Round II coal 
conversion candidates, 3:47378 (NUS-1997) 
Energy availabilities for state and local development: projected 
energy patterns for 1980 and 1985, 3:48143 (ORNL/TM-5890/ 
$4) 


COAL/BY-PRODUCTS 
Energy conservation target for industry (SIC 29), 3:48124 (FEA/ 
D-77/244) 
COAL/CAKING 
Degree of reduction of humic coals, 3:46330 
Role of sorption in the sinering of carbon materials, 3:46170 
Theory of coking, 3:46166 
COAL/CALCINATION 
Calculation of the temperature fields in the convective heating of 
a layer of formed briquets, 3:46161 
COAL/CALORIFIC VALUE 
Calorific value of coke and coals, 3:46341 
Coal availability and demand: Round I and Round II coal 
conversion candidates, 3:47378 (NUS-1997) 
Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:46359 (EPRI-FP-713(Vol.3)) 
COAL/CARBONIZATION 
Changes in mechanical strength of thermally prepared coals, 
3:46356 
Coal carbonization in India, 3:46159 
Fossil energy program progress report for March 1978, 3:46237 
(ORNL/TM-6385) 
Interactions between coals in the plastic state, 3:46194 
Mechanical coke conditioning after differing carbonizing periods, 
3:46175 
Metrological characteristics of standards and specifications on 
chemical products of carbonization, 3:46300 
Relationship between coke reactivity and porosity and the charge 
composition, 3:46195 
Size of coal has decisive effect on tar yield, 3:46160 
Ways of improving the production and raising the quality of coke 
made from Kuzbas coals (proceedings of a research and 
development conference), 3:46183 
COAL/CATALYTIC CRACKING 
Methane selectivity of hydrogenolysis reactions on nickel, 3:46202 
COAL/CENTRIFUGATION 
Cost aspects of the dewatering of coal flotation tailings, 3:46510 
COAL/CHARGES 
Life-cycle description of underground coal mining. Interim 
technical report, February 1978, 3:46404 (FE-9036-1) 
COAL/CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
Improved model for determining hydrogen density in coal (Based 
on one-dimensional coupled neutron-gamma transport equations 
using ANISN code), 3:48428 
Material balance in coal. II. Oxygen determination with 
stoichiometry of 33 coals, 3:46324 
Quantitative analyses of pyrite in coal by optical image techniques, 
3:46353 
COAL/CHEMICAL COMPOSITION 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 





COAL/CHEMICAL PROPERTIES 


Bitumoids of the vitrains of the metamorphic series of coals of the 
donets basin, 3:46329 

Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
July-September 1977, 3:46313 (FE-2030-9) 

Chromatographic analysis of extracts and of the pyrolysis 
products of central Asian hard coal, 3:46332 

Coal minerals bibliography. Quarterly report No. 3, December 15, 
1977-March 15, 1978, 3:46314 (FE-2692-3) 

Degree of reduction of humic coals, 3:46330 

Development of investigations in the area of coal petrology, 
3:46348 

Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:46359 (EPRI-FP-713(Vol.3)) 

Moessbauer spectroscopic investigation of iron species in coal, 
3:46325 

Polymeric character, micellar structure and compatibility of coal, 
3:46291 

Problems in the chemistry and structure of coals, 3:46342 

Relationship between coke reactivity and porosity and the charge 
composition, 3:46195 

Volatile matter content of coals, 3:46340 

COAL/CHEMICAL PROPERTIES 

Coal availability and demand: Round I and Round II coal 
conversion candidates, 3:47378 (NUS-1997) 

Problems in the chemistry and structure of coals, 3:46342 

Re-examination of the phenolic hydroxy] contents of coals, 


3:46321 
COAL/CHEMILUMINESCENCE 
Kinetics of coal oxidation and concomitant chemiluminescence, 
3:46350 
COAL/CLASSIFICATION 
Rational parameters for the genetic and industrial classification of 
coal, 3:46347 
Unified industrial classification of Soviet Union coals, 3:46338 
COAL/COALIFICATION 
Evolution of gas generation in the process of coalification (based 
on experimental data), 3:46326 
COAL/COKING 
Blast furnace operation using coke obtained at different coking 
temperatures, 3:46156 
Calculation of the temperature fields in the convective heating of 
a layer of formed briquets, 3:46161 
Economic assessment of blast furnace coke production using layer 
coking, 3:46158 
Influence of blend constitution and caking capacity on coke yield, 
3:46174 
Pechora coals in the service of ferrous metallurgy, 3:46184 
COAL/COMBUSTION 
Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
July-September 1977, 3:46313 (FE-2030-9) 
Combustion Research Program: chapter from Energy and 
Environment Division annual report 1977, 3:46529 (LBL-7850) 
Genesis of germanium mineralization and rational methods for 
burning germanium-bearing coals, 3:46366 
Procedures for cost analyses of coal-oil mixture (COM) 
combustion projects, 3:46526 (HCP/T2453-01) 
Rationalization of fuel utilization at the consumers, 3:47379 
COAL/COMBUSTION HEAT 
Coal analysis by neutron-capture gamma-ray measurement in 
boreholes, 3:46389 
COAL/COMBUSTION KINETICS 
Contemporary state of the theory of solid fuel combustion and 
ways of reducing waste ejection in burning coal, 3:46534 
Critical contributions in MHD power generation. Annual report, 
June 1, 1976-May 31, 1977, 3:48201 (FE-2215-8) 
COAL/COMBUSTION PRODUCTS 
Question mark over coal. pollution, politics, and CO, 3:46384 
COAL/COMMINUTION 
Formal axioms for fragmentation processes, 3:46506 
COAL/CONSUMPTION RATES 
World coal consumption (1950 to 1975), 3:46537 
COAL/COST 
Coal and nuclear power station costs, 3:47375 
COAL/DESULFURIZATION 
Microbial desulfurization of pyritic coal (Thiobacillus thiooxidans 
and ferrobacillus ferrooxidans), 3:46199 
COAL/DEVOLATILIZATION 
Hydrogasifier development for the Hydrane process. Monthly 
progress report, April 1978, 3:46229 (FE-2518-19) 
COAL/ENVIRONMENTAL EFFECTS 
Ecological analyses and applications, 3:46376 (ORNL-5257) 
Regional Studies Program, 3:48660 (ORNL-5365) 
Terrestrial ecology, 3:48688 (ORNL-5257) 
Terrestrial Ecology Section, 3:48694 (ORNL-5365) 
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COAL/ENVIRONMENTAL IMPACTS 
Question mark over coal. pollution, politics, and CO, 3:46384 
COAL/EXTRUSION 
Coal pump development and technical support. Quarterly project 
report No. 7, 3 October 1977-1 January 1978, 3:46231 (FE-2616- 
1) 
COAL/FLASH HYDROPYROLYSIS PROCESS 
Environmental control technology for the flash hydropyrolysis of 
coal. Quarterly progress report No. 1, June 20, 1977-September 
30, 1977, 3:46285 (BNL-50793) 
COAL/FLOCCULATION 
Cost aspects of the dewatering of coal flotation tailings, 3:46510 
COAL/FLOTATION 
Cost aspects of the dewatering of coal flotation tailings, 3:46510 
Dewatering flotation tailings on disc-type vacuum filters, 3:46517 
Floatability of Karaganda coal slurries of differing coarseness, 
3:46522 
Influence of hardness salts on coal slurry flotation techniques, 
3:46523 


New apparatus for coal flotation, 3:46524 
COAL/FLUIDIZED-BED COMBUSTION 

Advanced coal fueled combustor/heat exchanger technology 
study. Quarterly technical progress report No. 3, September 1- 
November 30, 1977, 3:47336 (FE-2612-10) 

Industrial application fluidized bed combustion process air heater. 
Quarterly report, October-December 1977, 3:46527 (HCP/ 
T2463-01) 

Industrial application fluidized bed combustion process: vertical 
slice combustor 500-hour performance test, 3:46528 (HCP/ 
T2463-01) 

Particulate control for pressurized, fluidized-bed combustion, 
3:46525 (FE-2220-16) 

Systems assessment of atmospheric fluidized-bed combustion: 
baseline study, 3:46531 (ORNL/TM-6208) 

COAL/FLUORINATION 
Method for fluorinating coal (Patent), 3:46319 
COAL/FORECASTING 

Future value of fossil primary energy carriers in our energy 

economy, 3:48159 
COAL/GRINDING 

Developing/modifying coal grinding procedures and equipment 
to produce predictable size distributions during coal 
preparation. Annual progress report, September 1976- 
September 1977, 3:46490 (FE-2475-13) 

Formal axioms for fragmentation processes, 3:46506 

COAL/HEALTH HAZARDS 
Regional Studies Program, 3:48660 (ORNL-5365) 
COAL/HEAT TREATMENTS 

Investigation of coals and the solid residues of their thermal 
treatment by IR spectroscopy, 3:46286 

Question of the development of a mathematical model of the 
heating of polydisperse coal in a flow of gas, 3:46151 

COAL/HYDROGENATION 

Catalytic hydrogenation of aromatic compounds, coal, and 
asphaltenes with Muetterties catalyst, 3:46203 

Fossil energy program progress report for March 1978, 3:46237 
(ORNL/TM-6385) 

Hydrogasifier development for the Hydrane process. Monthly 
progress report, April 1978, 3:46229 (FE-2518-19) 

Methane selectivity of hydrogenolysis reactions on nickel, 3:46202 

Progress in the field of gasification and hydrogenation of coal: 
literature survey, 3:46253 

COAL/IGNITION 

Asymptotic analysis of quiescent and boundary layer ignition of 

solid fuels, 3:48476 
COAL/IMPURITIES 

Degree of reduction of humic coals, 3:46330 

Genesis of germanium mineralization and rational methods for 
burning germanium-bearing coals, 3:46366 

COAL/INFRARED SPECTRA 

Investigation of coals and the solid residues of their thermal 

treatment by IR spectroscopy, 3:46286 
COAL/INJECTION 
Current look at pulverized coal injection for blast furnaces, 
3:46533 
COAL/MARKET 
Energy in Western Europe: vital role of coal, 3:48147 
ee problems for South African export coal, 
COAL/MECHANICAL PROPERTIES 

Changes in mechanical strength of thermally prepared coals, 
3:46356 

Design optimization in underground coal systems. Interim report, 
July-September 1977, 3:46403 (FE-1231-10) 

COAL/METAMORPHISM 

Bitumoids of the vitrains of the metamorphic series of coals of the 

donets basin, 3:46329 
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COAL/MICROSTRUCTURE 
Physical changes in the pore structure of coal with chemical 
processing, 3:46315 (LBL-6891) 
COAL/MIXING 
Coal preparation for combustion and conversion. Final report, 
3:46489 (EPRI-AF-791) 
Definition of scale model slurry mixing/distribution facility, 
3:46491 (HCP/T2637-02) 
Pechora coals in the service of ferrous metallurgy, 3:46184 
COAL/MOLECULAR STRUCTURE 
Macromolecular structure of coals and their processing properties, 
3:46343 
COAL/NUCLEAR REACTION ANALYSIS 
Coal analysis by neutron-capture gamma-ray measurement in 
boreholes, 3:46389 
COAL/OXIDATION 
Adsorption of hexyl alcohol and caproic acid on the 
microcomponents of oxidized fat coal, 3:46334 
Kinetics of coal oxidation and concomitant chemiluminescence, 
3:46350 
COAL/PERMEABILITY 
NMR study of the adsorption of water by coal, 3:46333 
COAL/PETROLOGY 
Automatic coal petrographical analysis unit, 3:46327 
Development of investigations in the area of coal petrology, 
3:46348 
ESR diagram: a method to distinguish vitrinite macerals, 3:46318 
COAL/PHYSICAL CHEMISTRY 
Mechanism of the adsorption of surface-active agents on coals, 
3:46335 
COAL/PHYSICAL PROPERTIES 
Bitumoids of the vitrains of the metamorphic series of coals of the 
donets basin, 3:46329 
Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
July-September 1977, 3:46313 (FE-2030-9) 
Polymeric character, micellar structure and compatibility of coal, 
3:46291 
COAL/POROSITY 
Physical changes in the pore structure of coal with chemical 
processing, 3:46315 (LBL-6891) 
COAL/PRODUCTION 
General review of the world coal industry: progress report No. 2, 
3:46536 
Prospects for coal: contribution to open discussions on nuclear 
energy organised by the Commission of the European 
Communities, Brussels (29 Nov 1977), 3:48160 
COAL/PYROLYSIS 
Chromatographic analysis of extracts and of the pyrolysis 
products of central Asian hard coal, 3:46332 
Fossil energy program progress report for March 1978, 3:46237 
(ORNL/TM-6385) 
Influence of small sulfur additions on thermal degradation of some 
gas coals, 3:46289 
New data on products from the thermal distruction of caking 
coals, 3:46288 
COAL/RAIL TRANSPORT 
Improvement in transport for increased production tasks, 3:46501 
COAL/REDUCTION 
Degree of reduction of humic coals, 3:46330 
COAL/REFLECTIVITY 
Automatic coal petrographical analysis unit, 3:46327 
COAL/RESEARCH PROGRAMS 
Polymeric character, micellar structure and compatibility of coal, 
3:46291 
COAL/SAMPLING 
Design optimization in underground coal systems. Interim report, 
July-September 1977, 3:46403 (FE-1231-10) 
COAL/SOLVENT EXTRACTION 
Chromatographic analysis of extracts and of the pyrolysis 
products of central Asian hard coal, 3:46332 
Polymeric character, micellar structure and compatibility of coal, 
3:46291 
COAL/SORPTIVE PROPERTIES 
Adsorption of hexyl alcohol and caproic acid on the 
microcomponents of oxidized fat coal, 3:46334 
Mechanism of the adsorption of surface-active agents on coals, 
3:46335 
NMR study of the adsorption of water by coal, 3:46333 
Physical changes in the pore structure of coal with chemical 
processing, 3:46315 (LBL-6891) 
COAL/SURFACE PROPERTIES 
Adsorption of hexyl alcohol and caproic acid on the 
microcomponents of oxidized fat coal, 3:46334 
=e of the adsorption of surface-active agents on coals, 
46335 


COAL FINES/CLEANING 


COAL/SWELLING 
Polymeric character, micellar structure and compatibility of coal, 
3:46291 
COAL/TRADE 
General review of the world coal industry: progress report No. 2, 
3:46536 
COAL/TRANSPORT 
Coal preparation for combustion and conversion. Final report, 
3:46489 (EPRI-AF-791) 
Supply system for western Canadian thermal coal, 3:46492 
COAL/VOLATILE MATTER 
Development of procedures for predicting the volatile matter of 
deep-seam coals in the Prokop'evsk-Kiselevsk region of the 
Kuzbas, 3:46357 
COAL/WASHING 
Cleanability evaluation of coals, 3:46516 
Evaluating the difficulty of cleaning coals, 3:46515 
Maintenance of washeries at Houilleres du Bassin du Nord et du 
Pas-de-Calais, 3:46513 
COAL/WETTABILITY 
Heat of wetting of coal by tetralin: evidence for structural 
disruption at 25 C (Wetting heat), 3:46323 
COAL DEPOSITS 
Coal resource of the Hat Creek Valley could be used in several 
ways (British Columbia), 3:46393 
COAL DEPOSITS/DIAGENESIS 
Clay minerals as an index of the degree of metamorphism of the 
carbonate and terrigenous rocks in the South Wales coalfield, 
3:46394 
COAL DEPOSITS/EVALUATION 
Estimating energy potential of carbonaceous sediments by use of 
autonomous prospecting apparatus, 3:46399 
Property forecasting and grading of coals of deep seams in the 
Prokop’evsk-Kiselevo region of the Kuzbas, 3:46401 
COAL DEPOSITS/EXPLORATION 
Coal mining and reclamation at SPC operations, 3:46406 
Computer-assisted national coal inventory (2200 boreholes), 
3:46388 
COAL DEPOSITS/EXPLOSIVE FRACTURING 
Predicting underground explosive fracture and permeability 
enhancement, 3:46247 (UCRL-52000-78-4) 
COAL DEPOSITS/GEOLOGY 
Economic geology of Australia and Papua New Guinea. II. Coal, 
:46402 


Geological investigations of the coal-bearing Kootenay formation 
in the subsurface of the upper Elk River valley, British 
Columbia, 3:46396 

Kootenay formation of Alberta and British Columbia: a 
stratigraphic summary, 3:46397 

COAL DEPOSITS/GLOBAL ASPECTS 
Coal in South Africa. Part 1. Quality of South African coal in 
relation to its uses and world energy resources, 3:48161 
COAL DEPOSITS/MATHEMATICAL MODELS 
Seismic response monitoring of cyclically layered coal, 3:46391 
COAL DEPOSITS/METAMORPHISM 

Clay minerals as an index of the degree of metamorphism of the 
carbonate and terrigenous rocks in the South Wales coalfield, 
3:46394 

COAL DEPOSITS/PROSPECTING 
Antarctica awakes--minerals for the 21st century, 3:46569 
COAL DEPOSITS/REVERSE COMBUSTION 
Simple model for locating the front of a reverse-combustion link 
from thermocouple-response data, 3:46248 (UCRL-52461) 
COAL DEPOSITS/SEISMIC SURVEYS 
Seismic response monitoring of cyclically layered coal, 3:46391 
COAL DEPOSITS/STRATIGRAPHY 

Computer-assisted national coal inventory (2200 boreholes), 
3:46388 

Correlation in Donbass coal beds of suite C2®, 3:46395 

Geological investigations of the coal-bearing Kootenay formation 
in the subsurface of the upper Elk River valley, British 
Columbia, 3:46396 

Kootenay formation of Alberta and British Columbia: a 
stratigraphic summary, 3:46397 

COAL DEPOSITS/STRESSES 

Monitoring the mechanical state of the rocks by means of changes 

of the vertical component of the magnetic field, 3:4 
COAL FINES/AGGLOMERATION 

Experimental appraisal of the beneficiation of fine coal by 
selective agglomeration, 3:46503 

Improvements in the separation of fines resulting from coal 
preparation, 3:46514 

COAL FINES/CHEMICAL REACTIONS 

Mechano-chemistry of coal, 3:46351 

COAL FINES/CLEANING 

Use of conical centrifugal screens for dewatering washed coal 

fines, 3:46521 





COAL FINES/COMBUSTION 


COAL FINES/COMBUSTION 
Calculation and assessment of coal dust combustion in steam 
generator furnaces, 3:46532 
COAL FINES/FILTRATION 
Column flotation of coal-the way to easier filtration, 3:46493 
Enhancing the effectiveness of polyoxyethylene in the filtration of 
flotation concentrate (With polyoxyethylene), 3:46507 
Radiochemical method of removing flocculant polymers from 
washery water, 3:46508 
Steam-assisted vacuum filtration, 3:46495 
COAL FINES/FLOCCULATION 
Enhancing the effectiveness of polyoxyethylene in the filtration of 
flotation concentrate (With polyoxyethylene), 3:46507 
Improvements in the separation of fines resulting from coal 
preparation, 3:46514 
Radiochemical method of removing flocculant polymers from 
washery water, 3:46508 
COAL FINES/FLOTATION 
Column flotation of coal-the way to easier filtration, 3:46493 
Experimental appraisal of the beneficiation of fine coal by 
selective agglomeration, 3:46503 
Improvements in the separation of fines resulting from coal 
preparation, 3:46514 
Steam-assisted vacuum filtration, 3:46495 
COAL FINES/WATER REMOVAL 
Cost aspects of the dewatering of coal flotation tailings, 3:46510 
Influence of rotor speed on performance of worm-type filtration 
centrifuges, 3:46509 
Use of conical centrifugal screens for dewatering washed coal 
fines, 3:46521 
COAL FUEL CELLS/FUEL SYSTEMS 
Modeling of coal gasification for fuel cell utilization. Interim 
report, 1 May 1976-30 April 1977, 3:46239 (SAN-1254-1) 
COAL GAS 
Coal gasification for pelletizing, 3:46328 
COAL GAS/DESULFURIZATION 
Developments in H2S and HCN removal from coke-oven gas, 
3:46201 
COAL GAS/PURIFICATION 
Controlling H2O removal from coke-oven gas, 3:46200 
Developments in H2S and HCN removal from coke-oven gas, 
3:46201 
COAL GASIFICATION 
See also AGGLOMERATING ASH PROCESS 
BI-GAS PROCESS 
CARBON DIOXIDE ACCEPTOR PROCESS 
COED PROCESS 
COGAS PROCESS 
HYDRANE PROCESS 
HYGAS PROCESS 
IN-SITU GASIFICATION 
KOPPERS-TOTZEK PROCESS 
LIQUID PHASE METHANATION PROCESS 
LURGI PROCESS 
MOLTEN SALT COAL GASIFICATION PROCESS 
ROCKGAS PROCESS 
SYNTHANE PROCESS 
U-GAS PROCESS 
WINKLER PROCESS 
Business venture-analysis case study relating to the manufacture of 
gas turbines for the generation of utility electric power. Volume 
I. Executive summary and conclusions. Final report (Use of coal 
gasifier with combined gas and steam system), 3:48181 (APAE- 
2483-7(Vol.1)) 
Business venture-analysis case study relating to the manufacture of 
gas turbines for the generation of utility electric power. Volume 
II. Private sector and public sector venture studies. Final report 
(Use of coal gasifier with combined gas and steam system), 
3:48182 (APAE-2483-7(Vol.2)) 
Business venture-analysis case study relating to the manufacture of 
gas turbines for the generation of utility electric power. Volume 
III. Appendices. Final report (Use of coal gasifier with 
combined gas and steam systems), 3:48183 (APAE-2483- 
7(Vol.3)) 
Gas producer plants, 3:46255 
Process for the gasification of solid fuels (Patent), 3:46252 
SNG generated by coal gasification, 3:46204 (CONF-771242-1) 
COAL GASIFICATION/CATALYSTS 
Surface structure and mechanisms of gasification catalysts 
deactivation. Quarterly report, August 1-October 31, 1977, 
3:46218 (FE-2229-7) 
COAL GASIFICATION/CHEMICAL REACTION KINETICS 
Kinetics of coal reactions with gases and the problem of solid fuel 
gasification, 3:46254 
Role of the C-COz reaction in gasification of coal and char, 
3:46210 (FE-0497-T-8) 
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COAL GASIFICATION/CHEMICAL REACTIONS 
Coal gasification for industrial use and power, 3:46249 
Process alternatives for sulfur management. Overview report. 
Series No. I: F-7, 3:46220 (FE-2240-41) 
COAL GASIFICATION/CHEMICAL REACTORS 
High mass flux coal gasifier extended run operations: Phase II 
program. Second quarterly technical progress report, May-July 
1977 (Rocket combustor type reactors), 3:46217 (FE-2204-16) 
COAL GASIFICATION/COMPARATIVE EVALUATIONS 
EDS coal liquefaction process development: Phase IIIA. Monthly 
technical progress report, June 1-June 30, 1977, 3:46267 (FE- 
2353-18) 
Fossil energy program progress report for March 1978, 3:46237 
(ORNL/TM-6385) 
COAL GASIFICATION/DEMONSTRATION PLANTS 
Pipeline Gas Demonstration Plant, Phase I. Quarterly technical 
progress report, September-November 1977, 3:46215 (FE-2012- 
016) 
COAL GASIFICATION/ENTRAINMENT 
Mixing and gasification of coal in entrained flow systems. 
Quarterly technical progress report No. 3, October 1-December 
31, 1977, 3:46243 (TID-28226) 
COAL GASIFICATION/ENVIRONMENTAL EFFECTS 
Energy-related pollutants in the environment: the use of short- 
term tests for mutagenicity in the isolation and identification of 
biohazards, 3:46371 (CONF-780121-2) 
COAL GASIFICATION/ENVIRONMENTAL IMPACTS 
Testimony presented to the U.S. Environmental Protection 
Agency’s public hearing on environment and conservation in 
nonnuclear energy research and development, March 31, 1978, 
Washington, D.C., 3:48072 (ORNL/TM-6382) 
COAL GASIFICATION/FUEL FEEDING SYSTEMS 
Mixing and gasification of coal in entrained flow systems. 
Quarterly technical progress report No. 3, October 1-December 
31, 1977, 3:46243 (TID-28226) 
COAL GASIFICATION/INFORMATION 
Fundamental data needs for coal conversion technology. 
Appendices, 3:46242 (TID-28152) 
COAL GASIFICATION/MATHEMATICAL MODELS 
Mixing and gasification of coal in entrained flow systems. 
Quarterly technical progress report No. 3, October 1-December 
31, 1977, 3:46243 (TID-28226) 
Modeling of coal gasification for fuel cell utilization. Interim 
report, 1 May 1976-30 April 1977, 3:46239 (SAN-1254-1) 
COAL GASIFICATION/RESEARCH PROGRAMS 
Fundamental data needs for coal conversion technology. 
Appendices, 3:46242 (TID-28152) 
COAL GASIFICATION/REVIEWS 
Progress in the field of gasification and hydrogenation of coal: 
literature survey, 3:46253 
COAL GASIFICATION/TECHNOLOGY ASSESSMENT 
Fundamental data needs for coal conversion technology. 
Appendices, 3:46242 (TID-28152) 
COAL GASIFICATION PLANTS/ACTUATORS 
Survey of industrial coal conversion equipment capabilities: 
valves, 3:46236 (ORNL/TM-6071) 
COAL GASIFICATION PLANTS/COMPUTER-AIDED 
DESIGN 
Development of a modular software system for the dynamic 
simulation of coal conversion plants. Quarterly report, October- 
December 1977, 3:46223 (FE-2338-8) 
COAL GASIFICATION PLANTS/CORROSION PROTECTION 
Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, October 1-December 31, 1977, 3:46230 (FE-2591-3) 
Sulfidation-resistant alloy for coal gasification service. Quarterly 
report, September 1-November 30, 1977, 3:48343 (FE-2299-18) 
COAL GASIFICATION PLANTS/CORROSIVE EFFECTS 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, July 1, 1977- 
September 30, 1977; month of September 1977, 3:46213 (FE- 
1784-33) 
COAL GASIFICATION PLANTS/DESIGN 
Evaluation of the Battelle Agglomerating Ash Burner High Btu 
Coal Gasification Process, 3:46235 (ORNL/Sub-7240/1) 
Materials of construction for high Btu coal gasification plants. 
Series No. III: B-1, 3:46221 (FE-2240-43) 
Technical evaluation services. Final report. Research and 
development report No. 82, 3:46212 (FE-1234-9) 
COAL GASIFICATION PLANTS/ENVIRONMENTAL 
EFFECTS 
Fossil energy program progress report for March 1978, 3:46237 
(ORNL/TM-6385) 
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COAL GASIFICATION PLANTS/ENVIRONMENTAL 

IMPACTS 

Coal research, development and demonstration program. Draft 
environmental impact statement, 3:46373 (ERDA-1557-D) 

Environmental monitoring handbook for coal conversion facilities, 
3:46379 (ORNL-5319) 

National Coal Utilization Assessment. a preliminary assessment of 
the health and environmental effects of coal utilization in the 
Midwest. Volume I. Energy scenarios, technology 
characterizations, air and water resource impacts, and health 
effects, 3:46370 (ANL/AA-6(Vol.1)) 

COAL GASIFICATION PLANTS/EROSION 

Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, October 1-December 31, 1977, 3:46230 (FE-2591-3) 

COAL GASIFICATION PLANTS/EVALUATION 

Evaluation of the Battelle Agglomerating Ash Burner High Btu 
Coal Gasification Process, 3:46235 (ORNL/Sub-7240/1) 

Technical evaluation services. Final report. Research and 
development report No. 82, 3:46212 (FE-1234-9) 

COAL GASIFICATION PLANTS/FUEL FEEDING SYSTEMS 

Development of a continuous dry coal screw feeder: Phase II. 
Quarterly technical progress report, January 1-March 31, 1977, 
3:46214 (FE-1794-22) 

Vibratory high pressure coal feeder having a helical ramp 
(Patent), 3:46250 

COAL GASIFICATION PLANTS/HEALTH HAZARDS 

National Coal Utilization Assessment. a preliminary assessment of 
the health and environmental effects of coal utilization in the 
Midwest. Volume I. Energy scenarios, technology 
characterizations, air and water resource impacts, and health 
effects, 3:46370 (ANL/AA-6(Vol.1)) 

Occupational health issues and fossil-energy development, 3:46538 
(TID-28443) 

COAL GASIFICATION PLANTS/MATERIALS 

Materials of construction for high Btu coal gasification plants. 
Series No. III: B-1, 3:46221 (FE-2240-43) 

Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, July 1, 1977- 
September 30, 1977; month of September 1977, 3:46213 (FE- 
1784-33) 

COAL GASIFICATION PLANTS/MATERIALS TESTING 

Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, October 1-December 31, 1977, 3:46230 (FE-2591-3) 

COAL GASIFICATION PLANTS/PROTECTIVE COATINGS 

Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, October 1-December 31, 1977, 3:46230 (FE-2591-3) 

COAL GASIFICATION PLANTS/SIMULATION 

Development of a modular software system for the dynamic 
simulation of coal conversion plants. Quarterly report, October- 
December 1977, 3:46223 (FE-2338-8) 

COAL GASIFICATION PLANTS/SITE SELECTION 

National Coal Utilization Assessment. a preliminary assessment of 
the health and environmental effects of coal utilization in the 
Midwest. Volume I. Energy scenarios, technology 
characterizations, air and water resource impacts, and health 
effects, 3:46370 (ANL/AA-6(Vol.1)) 

COAL GASIFICATION PLANTS/SOCIO-ECONOMIC 

FACTORS 

Environmental monitoring handbook for coal conversion facilities, 
3:46379 (ORNL-5319) 

COAL GASIFICATION PLANTS/SPECIFICATIONS 

Materials of construction for high Btu coal gasification plants. 
Series No. III: B-1, 3:46221 (FE-2240-43) 

COAL GASIFICATION PLANTS/VALVES 

Coal gasification valves: Phase II. Component development test 
procedure (High temperature), 3:46224 (FE-2355-12(Rev.C)) 

Survey of industrial coal conversion equipment capabilities: 
valves, 3:46236 (ORNL/TM-6071) 

COAL GASIFICATION PLANTS/WASTE WATER 

Effluent treatment aqueous waste, 3:46219 (FE-2240-9) 
COAL INDUSTRY/ECONOMIC POLICY 

Coal and Canada’s industrial strategy, 3:46551 
COAL INDUSTRY/ENVIRONMENTAL EFFECTS 

Coal Conversion Effluents Program, 3:46378 (ORNL-5257) 
COAL INDUSTRY/ENVIRONMENTAL IMPACTS 

Regional resources analysis and planning, 3:46377 (ORNL-5257) 
COAL INDUSTRY/GLOBAL ASPECTS 

—— of the world coal industry: progress report No. 2, 

46536 

COAL INDUSTRY/RESOURCES 

Influence of available resources and product demand on the 
technical structure. Projection results for coal- and 
petrochemistry until 1990., 3:46535 (AED-Conf-77-197-007) 


COAL LIQUEFACTION PLANTS/EVALUATION 


COAL INDUSTRY/SOLID WASTES 
Complex utilization of the mineral components of coals, 3:46352 
COAL INDUSTRY/WASTES 

Coal Conversion Effluents Program, 3:46378 (ORNL-5257) 

Environmental behavior of trace contaminants, 3:48692 (ORNL- 
5257) 

COAL LIQUEFACTION 
See also COED PROCESS 
H-COAL PROCESS 
SRC-II PROCESS 
SYNTHOIL PROCESS 

Coal liquefaction process (Patent), 3:46279 

Determination of methyl chrysenes in a coal liquefaction product, 
3:46280 

Re-examination of the phenolic hydroxy] contents of coals, 
3:46321 

Supercritical gas extraction, 3:46277 

COAL LIQUEFACTION/CATALYSTS 

Modification of cobalt-molybdate” catalyst by hydration- 
dehydration, oxidation-reduction, and thermal processes, 
3:46281 

COAL LIQUEFACTION/CHEMICAL REACTIONS 

Recent studies on the chemical structure of solvent refined coal, 

3:46292 
COAL LIQUEFACTION/COMPARATIVE EVALUATIONS 

Fossil energy program progress report for March 1978, 3:46237 
(ORNL/TM-6385) 

Process engineering evaluations of alternative coal liquefaction 
concepts; and a supplemental report on the effect of purchased 
power and steam turbine drives on the solvent refined coal 
process. Final report, 3:46256 (EPRI-AF-741(Vol.1)) 

COAL LIQUEFACTION/ENVIRONMENTAL EFFECTS 

Energy-related pollutants in the environment: the use of short- 
term tests for mutagenicity in the isolation and identification of 
biohazards, 3:46371 (CONF-780121-2) 

COAL LIQUEFACTION/ENVIRONMENTAL IMPACTS 

Testimony presented to the U.S. Environmental Protection 
Agency’s public hearing on environment and conservation in 
nonnuclear energy research and development, March 31, 1978, 
Washington, D.C., 3:48072 (ORNL/TM-6382) 

COAL LIQUEFACTION/FEASIBILITY STUDIES 
Coal for motor fuel takes step forward in NCB laboratory, 3:46276 
COAL LIQUEFACTION/INFORMATION 

Fundamental data needs for coal conversion technology. 
Appendices, 3:46242 (TID-28152) 

COAL LIQUEFACTION/MATHEMATICAL MODELS 

Mathematical modeling of the formation of liquid products from 
coal, 3:46283 

COAL LIQUEFACTION/OPTIMIZATION 

Mathematical modeling of the formation of liquid products from 

coal, 3:46283 
COAL LIQUEFACTION/RESEARCH PROGRAMS 

Dissolution reaction of coal by hydrogen-donating aromatic 
solvents. II. The effect of phenolic compounds, 3:46272 

Fossil Energy Program. Progress report for April 1978, 3:46148 
(ORNL/TM-6386) 

Fundamental data needs for coal conversion technology. 
Appendices, 3:46242 (TID-28152) 

COAL LIQUEFACTION/TECHNOLOGY ASSESSMENT 

Fundamental data needs for coal conversion technology. 
Appendices, 3:46242 (TID-28152) 

COAL LIQUEFACTION PLANTS/ACTUATORS 

Survey of industrial coal conversion equipment capabilities: 
valves, 3:46236 (ORNL/TM-6071) 

COAL LIQUEFACTION PLANTS/CAPITAL 

Process engineering evaluations of alternative coal liquefaction 
concepts; and a supplemental report on the effect of purchased 
power and steam turbine drives on the solvent refined coal 
process. Final report, 3:46256 (EPRI-AF-741(Vol.1)) 

COAL LIQUEFACTION PLANTS/DESIGN 

Technical evaluation services. Final report. Research and 

development report No. 82, 3:46212 (FE-1234-9) 
COAL LIQUEFACTION PLANTS/ENGINEERING 

Process engineering evaluations of alternative coal liquefaction 
concepts; and a supplemental report on the effect of purchased 
power and steam turbine drives on the solvent refined coal 
process. Final report, 3:46256 (EPRI-AF-741(Vol.1)) 

COAL LIQUEFACTION PLANTS/ENVIRONMENTAL 

IMPACTS 

Coal research, development and demonstration program. Draft 
environmental impact statement, 3:46373 (ERDA-1557-D) 

Environmental monitoring handbook for coal conversion facilities, 
3:46379 (ORNL-5319) 

COAL LIQUEFACTION PLANTS/EVALUATION 

Technical evaluation services. Final report. Research and 

development report No. 82, 3:46212 (FE-1234-9) 





COAL LIQUEFACTION PLANTS/FEASIBILITY 


COAL LIQUEFACTION PLANTS/FEASIBILITY STUDIES 

Conceptual design for advanced coal liquefaction commercial 
plant. Technical report for the month of April 1978, 3:46264 
(FE-2251-51) 

COAL LIQUEFACTION PLANTS/HEALTH HAZARDS 

Occupational health issues and fossil-energy development, 3:46538 
(TID-28443) 

COAL LIQUEFACTION PLANTS/SOCIO-ECONOMIC 

FACTORS 

Environmental monitoring handbook for coal conversion facilities, 
3:46379 (ORNL-5319) 

COAL LIQUEFACTION PLANTS/VALVES 

Survey of industrial coal conversion equipment capabilities: 

valves, 3:46236 (ORNL/TM-6071) 
COAL LIQUIDS/CHEMICAL ANALYSIS 

Development and application of analytical techniques to 
chemistry of donor solvent liquefaction. Quarterly progress 
report, December 1977-February 1978 (*?F NMR reagents), 
3:46316 (TID-28535) 

COAL LIQUIDS/CHROMATOGRAPHY 

Effects of solvent on molecular composition in coal liquefaction, 

3:46275 
COAL LIQUIDS/COMBUSTION PROPERTIES 

EDS coal tiquefaction process development: Phase IIIA. Monthly 
technical progress report, June 1-June 30, 1977, 3:46267 (FE- 
2353-18) 

COAL LIQUIDS/DENITRIFICATION 

Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Sixth quarterly report, September 21, 1976- 
December 20, 1976, 3:46260 (FE-2028-7) 

COAL LIQUIDS/DESULFURIZATION 

Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Sixth quarterly report, September 21, 1976- 
December 20, 1976, 3:46260 (FE-2028-7) 

COAL LIQUIDS/DISTILLATION 
Coal liquefaction process (Patent), 3:46279 
COAL LIQUIDS/FRACTIONATION 

Coal-derived asphaltenes: characterisation by acid-base 

fractionation, 3:46273 
COAL LIQUIDS/HYDROCRACKING 

Zinc halide hydrocracking process for distillate fuels from coal. 
Quarterly technical progress report, May 1-July 31, 1977, 
3:46259 (FE-1743-41) 

COAL LIQUIDS/HYDROGENATION 

Coal liquefaction process (Patent), 3:46279 

EDS coal liquefaction process development: Phase IV. Monthly 
technical progress report, March 1-March 31, 1978, 3:46269 
(FE-2893-11) 

EDS coal liquefaction process development: Phase IV. Monthly 
ay progress report, April 1-April 30, 1978, 3:46270 (FE- 

-13) 

Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Sixth quarterly report, September 21, 1976- 
December 20, 1976, 3:46260 (FE-2028-7) 

Research and development of an advanced process for the 
conversion of coal to synthetic gasoline and other distillate 
fuels. Quarterly progress report No. 2, August 1-October 31, 
1976, 3:46271 (TID-28447) 

COAL LIQUIDS/MASS SPECTROSCOPY 
a 4 solvent on molecular composition in coal liquefaction, 
COAL LIQUIDS/PHYSICAL PROPERTIES 

Fossil Energy Program. Progress report for April 1978, 3:46148 
(ORNL/TM-6386) 

COAL LIQUIDS/PROCESSING 

Chemicals from coal. Final report based on HRI H-Coal product, 
3:46258 (FE-1534-50) 

COAL LIQUIDS/RECYCLING 
Coal liquefaction process (Patent), 3:46279 
COAL LIQUIDS/REFINING 

Conceptual design for advanced coal liquefaction commercial 
plant. Technical report for the month of April 1978, 3:46264 
(FE-2251-51) 

COAL LIQUIDS/USES 
Identification of probable automotive fuels composition: 1985- 
2000, 3:48295 (HCP/W3684-01/1) 
COAL MINERS/ACCIDENTS 
Technical progress and safety of labor, 3:46444 
COAL MINERS/OCCUPATIONAL DISEASES 
Some results of air pollution work in Jharia coalfield, 3:46386 
COAL MINERS/PNEUMOCONIOSES 
Pneumoconioses, 3:46543 
COAL MINERS/WORKING CONDITIONS 
Coal mines lack proper safety arrangements, 3:46485 
Technical progress and safety of labor, 3:46444 
COAL MINES/ACCIDENTS 
Development of degassing methods at USSR coal mines, 3:46445 
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Technical progress and safety of labor, 3:46444 
COAL MINES/AIR CONDITIONING 
Technical progress and safety of labor, 3:46444 
COAL MINES/BACKFILLING 
Utilization of thickened ash suspensions for sealing mining works, 
3:46434 
Working manual for the Merlebach workings: slurry pumping on 
level 315, 3:46477 
COAL MINES/COAXIAL CABLES 
Radio communication in mines, 3:46426 
COAL MINES/COMMUNICATIONS 
Radio communication in mines, 3:46426 
COAL MINES/CONVEYORS 
Scientific basis for a fire protection system, 3:46449 
COAL MINES/COOLING 
Determination of the quantity of air required for deeper mine 
levels under the assumption that the temperatures at these levels 
do not exceed the temperatures at higher levels, 3:46465 
Utilization of cooled stowage material to lower the temperature at 
the working face, 3:46463 
COAL MINES/DEGASSING 
Development of degassing methods at USSR coal mines, 3:46445 
Effect of gas pressure in coal seams on their self-ignition, 3:46447 
COAL MINES/DESIGN 
Design and installation of Doe 2 steep seam face at Agecroft 
colliery, 3:46409 
COAL MINES/DUSTS 
Some results of air pollution work in Jharia coalfield, 3:46386 
State of the art of dust abatement in coal mines, 3:46448 
COAL MINES/ENVIRONMENTAL EFFECTS 
Elastoplastic analysis of the stress state in the rock mass in the 
neighborhood of a mine working, 3:46385 
COAL MINES/EXPLOSIONS 
Comparison of the suppressive behaviour against coal-dust 
explosions of SMRE triggered barriers in the Buxton and 
Tremonia test galleries, 3:46488 
Investigations of the suppression of coal-dust and methane 
explosions by triggered barriers, 3:46487 
Investigation of the efficacy of water barriers in special conditions 
of application, 3:46549 
Recent developments in passive and triggered explosion barriers, 
3:46550 
COAL MINES/FIRE HAZARDS 
Critical dimensions of accumulations of self-igniting materials, 
3:46545 
Effect of gas pressure in coal seams on their self-ignition, 3:46447 
COAL MINES/FIRE PREVENTION 
Scientific basis for a fire protection system, 3:46449 
Technical progress and safety of labor, 3:46444 
COAL MINES/FIRES 
Fire doors can reduce losses significantly, 3:46457 
COAL MINES/RADIO EQUIPMENT 
Radio communication in mines, 3:46426 
COAL MINES/ROCK BURSTS 
Estimation of initial parameters in the rock burst of a coal seam, 
3:46484 
Investigation of the process of sudden coal and gas bursts, 3:46546 
Technical progress and safety of labor, 3:46444 
COAL MINES/ROCK MECHANICS 
Principal forms of impairment of continuity of the immediate roof 
of mine workings and the mechanism of their formation, 3:46462 
COAL MINES/SAFETY 
Investigation of the efficacy of water barriers in special conditions 
of application, 3:46549 
Method for blocking gas flow in a coal seam (Patent), 3:46414 
NMR study of the adsorption of water by coal, 3:46333 
COAL MINES/SAFETY ENGINEERING 
Possibility of using double Poissonian distribution of probabilities 
in predicting sudden coal and gas bursts, 3:46461 
Technical progress and safety of labor, 3:46444 
COAL MINES/SEALS 
Utilization of thickened ash suspensions for sealing mining works, 
3:46434 
COAL MINES/SPONTANEOUS COMBUSTION 
Critical dimensions of accumulations of self-igniting materials, 
3:46545 
Effect of gas pressure in coal seams on their self-ignition, 3:46447 
COAL MINES/SUPPORTS 
Principal forms of impairment of continuity of the immediate roof 
of mine workings and the mechanism of their formation, 3:46462 
COAL MINES/TELEPHONES 
System 731--telephone system for mines, 3:48573 
COAL MINES/TEMPERATURE CONTROL 
Utilization of cooled stowage material to lower the temperature at 
the working face, 3:46463 
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COAL MINES/VENTILATION 
Determination of the quantity of air required for deeper mine 
levels under the assumption that the temperatures at these levels 
do not exceed the temperatures at higher levels, 3:46465 
In situ measurements and estimation of the heat transfer 
coefficients from mine airway surface to ventilating air. I, 
3:46429 
Optimal air distribution in projected coal mine ventilation 
networks, 3:46464 
Scientific basis for designing coal mine ventilation networks, 
3:46446 
COAL MINES/VENTILATION BARRIERS 
Comparison of the suppressive behaviour against coal-dust 
explosions of SMRE triggered barriers in the Buxton and 
Tremonia test galleries, 3:46488 
Fire doors can reduce losses significantly, 3:46457 
Investigations of the suppression of coal-dust and methane 
explosions by triggered barriers, 3:46487 
Recent developments in passive and triggered explosion barriers, 
3:46550 
COAL MINING 
See also LONGWALL MINING 
SURFACE MINING 
UNDERGROUND MINING 
COAL MINING/AUTOMATION 
Mining beyond 2000 AD: a consideration of possible devices and 
techniques, and related matters, for the new century, 3:46478 
COAL MINING/FORECASTING 
Mining beyond 2000 AD: a consideration of possible devices and 
techniques, and related matters, for the new century, 3:46478 
COAL MINING/MINING EQUIPMENT 
Development and application of Hunslet rubber-tired vehicles, 
3:46431 
COAL PREPARATION/EQUIPMENT 
Changes in mechanical strength of thermally prepared coals, 
3:46356 
Evaluating the difficulty of cleaning coals, 3:46515 
COAL PREPARATION/FLOTATION 
Enhancing the effectiveness of polyoxyethylene in the filtration of 
flotation concentrate, 3:46507 
COAL PREPARATION/FLOWSHEETS 
Evaluating the difficulty of cleaning coals, 3:46515 
COAL PREPARATION/GRINDING 
Mechano-chemistry of coal, 3:46351 
COAL PREPARATION/MAGNETIC SEPARATORS 
Fossil energy program progress report for March 1978, 3:46237 
(ORNL/TM-6385) 
COAL PREPARATION/RESEARCH PROGRAMS 
Developing/modifying coal grinding procedures and equipment 
to produce predictable size distributions during coal 
preparation. Annual progress report, September 1976- 
September 1977, 3:46490 (FE-2475-13) 
COAL PREPARATION/SCREENS 
Principles of screening, 3:46497 
COAL PREPARATION PLANTS/AUTOMATION 
Social aspects of technical progress in the carbonization industry 
and their realization in plant construction and overhaul projects, 
3:46193 
COAL PREPARATION PLANTS/COAL FINES 
Improvements in the separation of fines resulting from coal 
preparation, 3:46514 
COAL PREPARATION PLANTS/DESIGN 
Coal preparation complex for Devco at the Sydney, Novo Scotia, 
coalfield, 3:46498 
Designing coal cleaning plants for India, 3:46504 
Solving preparation problems for South African export coal, 
3:46499 
COAL PREPARATION PLANTS/ENVIRONMENTAL 
EFFECTS 
Coal preparation for combustion and conversion. Final report, 
3:46489 (EPRI-AF-791) 
COAL PREPARATION PLANTS/EQUIPMENT 
Coal preparation for combustion and conversion. Final report, 
3:46489 (EPRI-AF-791) 
New apparatus for coal flotation, 3:46524 
COAL PREPARATION PLANTS/MAINTENANCE 
Maintenance of washeries at Houilleres du Bassin du Nord et du 
Pas-de-Calais, 3:46513 
COAL PREPARATION PLANTS/MINERAL WASTES 
Coal preparation for combustion and conversion. Final report, 
3:46489 (EPRI-AF-791) 
Utilization of washery wastes for producing building materials, 
3:46369 
Utilization of mineral raw waste materials discharged from the 
coal preparation plants of Comecon countries, 3:46365 
Washery wastes for brickmaking, 3:46368 
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COAL PREPARATION PLANTS/SITE SELECTION 
Coal preparation complex for Devco at the Sydney, Novo Scotia, 
coalfield, 3:46498 
COAL PREPARATION PLANTS/SOLID WASTES 
Using hydrocyclones to control in size analysis of flotation 
tailings, 3:46519 
COAL PREPARATION PLANTS/STRUCTURAL MODELS 
Definition of scale model slurry mixing/distribution facility, 
3:46491 (HCP/T2637-02) 
COAL PREPARATION PLANTS/WASTE WATER 
Slurry removal from washery-water clarification systems, 3:46518 
COAL PREPARATION PLANTS/WATER REQUIREMENTS 
Use of wetting agents to reduce the consumption of water used in 
dust suppression in coal washeries, 3:46502 
COAL RESERVES 
Prospects for coal: contribution to open discussions on nuclear 
energy organised by the Commission of the European 
Communities, Brussels (29 Nov 1977), 3:48160 
COAL RESERVES/DATA COMPILATION 
Geographical data structures supporting regional analysis, 3:48741 
(CONF-780622-38) 
COAL RESERVES/REGIONAL ANALYSIS 
Geographical data structures supporting regional analysis, 3:46390 
COAL SEAMS/DEGASSING 
Effect of water pumped into a gassy coal seam, 3:46451 
Statement of work carried out and work to be done by the 
Makejevugol collective during the tenth five year plan, 3:46437 
Unspecific treatment of coal seams by means of the mechanized 
system KM-81 E, 3:46442 
COAL SEAMS/GAS FLOW 
Method for blocking gas flow in a coal seam (Patent), 3:46414 
COAL SEAMS/NEUTRON-GAMMA LOGGING 
Coal analysis by neutron-capture gamma-ray measurement in 
boreholes, 3:46389 
COAL SEAMS/STATIC LOADS 
Use of small-diameter drilling for the determination of loads on 
coal seams which show no tendency to rock bursts, 3:46458 
COAL TAR/CHEMICAL ANALYSIS 
Collecting-mains tars from coke ovens of different types, 3:46176 
COAL TAR/CHEMICAL REACTION YIELD 
Size of coal has decisive effect on tar yield, 3:46160 
COAL TAR/DEASHING 
Rational utilization of high-boiling coal-tar fractions and 
improvements in electrode pitch production techniques, 3:46303 
COAL TAR/EVAPORATION 
Influence of coal tar evaporation conditions on product quality 
and yields, 3:46306 
COAL TAR/OXIDATION 
Composition changes in phenols and hydrocarbons during the 
oxidative pyrolysis of primary coal tars, 3:46290 
COAL TAR/PROCESSING 
Germanium precipitation from collecting-mains liquor with tannin 
extract in an alkaline medium, 3:46299 
Germanium extraction from tar with ammonia liquor in mixing 
columns, 3:46297 
Production of 96-97% anthracene, 3:46310 
Ways of improving tar distillation apparatus, 3:46296 
COAL TAR/PURIFICATION 
Removing base impurities from products of pyrogenetic coal 
processing, 3:46301 
COAL TAR/PYROLYSIS 
Composition changes in phenols and hydrocarbons during the 
oxidative pyrolysis of primary coal tars, 3:46290 
COAL TAR/REFINING 
Flash pyrolysis coal liquefaction process development. Quarterly 
report, April-June 1977, including the June 1977 monthly 
report, 3:46262 (FE-2244-14) 
COAL TAR/USES 
Rational utilization of high-boiling coal-tar fractions and 
improvements in electrode pitch production techniques, 3:46303 
COAL TAR/WATER REMOVAL 
Rational utilization of high-boiling coal-tar fractions and 
improvements in electrode pitch production techniques, 3:46303 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS/FLOW MODELS 
Critical contributions in MHD power generation. Annual report, 
June 1, 1976-May 31, 1977, 3:48201 (FE-2215-8) 
COAL-FIRED MHD GENERATORS/MATERIALS TESTING 
Critical contributions in MHD power generation. Annual report, 
June 1, 1976-May 31, 1977, 3:48201 (FE-2215-8) 
COAL-FIRED MHD GENERATORS/RESEARCH PROGRAMS 
Critical contributions in MHD power generation. Annual report, 
June 1, 1976-May 31, 1977, 3:48201 (FE-2215-8) 
COAL-FIRED MHD GENERATORS/SEED RECOVERY 
Critical contributions in MHD power generation. Annual report, 
June 1, 1976-May 31, 1977, 3:48201 (FE-2215-8) 
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COAL-FIRED MHD GENERATORS/SLAGS 
Slag transport models for vertical and horizontal surfaces, 3:48205 
(ANL/MHD-78-1) 
COASTAL REGIONS/ENERGY FACILITIES 
ERDA’'s oceanographic program for the mid-atlantic coastal 
region (Research on environmental effects of energy 
development), 3:48743 (BNL-24016) 
COASTAL REGIONS/ENERGY SOURCE DEVELOPMENT 
ERDA‘’s oceanographic program for the mid-atlantic coastal 
region (Research on environmental effects of energy 
development), 3:48743 (BNL-24016) 
COASTAL REGIONS/LAND USE 
Coastal zone: a symposium, 3:48687 (CONF-7706127-(Summ.)) 
COASTAL REGIONS/NUCLEAR POWER PLANTS 
Atmospheric dispersion at a coastal rough-terrain nuclear plant 
site, 3:48681 
COASTAL REGIONS/SELF-POTENTIAL SURVEYS 
Offshore use of the self-potential method, 3:48946 
COASTAL WATERS/BIRDS 
Distribution of marine birds on Georges Bank and adjacent 
waters. Progress report No. 1, January 1-March 31, 1978, 
3:48721 (TID-28518) 
COASTAL WATERS/PHYTOPLANKTON 
Simulation study of biological responses to environmental changes 
associated with coastal upwelling off NW-Africa, 3:48714 
(BNL-24204) 
COASTAL WATERS/SALINITY 
Coastal zone: a symposium, 3:48687 (CONF-7706127-(Summ.)) 
COASTAL WATERS/UPWELLING 
Simulation study of biological responses to environmental changes 
associated with coastal upwelling off NW-Africa, 3:48714 
(BNL-24204) 
COASTAL WATERS/WATER POLLUTION 
Coastal zone: a symposium, 3:48687 (CONF-7706127-(Summ.)) 
COATED FUEL PARTICLES 
Selection of fuel for high-temperature gas-cooled reactors, 3:47514 
COATED FUEL PARTICLES/ENRICHMENT 
Use of nonproliferation fuel cycles in the HTGR, 3:47515 
COATED FUEL PARTICLES/FABRICATION 
Process to minimize cracking of pyrolytic carbon coatings 
(Patent), 3:47517 
COATED FUEL PARTICLES/FISSION PRODUCT RELEASE 
Characterization of coated-particle fuel performance by fission gas 
pressure measurements, 3:46861 
Retention of solid fission products in HTR oxide fuel, 3:46854 
COATED FUEL PARTICLES/PERFORMANCE TESTING 
Characterization of coated-particle fuel performance by fission gas 
pressure measurements, 3:46861 
Irradiation performance of HTGR fuel from capsules HRB-11 and 
-12, 3:46858 
Irradiation performance of Pu-containing coated-particle fuels, 
3:46859 
Irradiation-performance assessment of HTGR coated-particle fuel 
by IMGA analysis, 3:46860 
COATED FUEL PARTICLES/PERMEABILITY 
Inert-gas intrusion as a characterization procedure for pyrocarbon 
coatings, 3:46863 
Properties of pyrocarbon coatings influence gas permeability of 
high-temperature gas-cooled reactor fuel particles, 3:46862 
COATINGS 
See also ANTIREFLECTION COATINGS 
ELECTRODEPOSITED COATINGS 
PROTECTIVE COATINGS 
COATINGS/PHYSICAL RADIATION EFFECTS 
Measurement and identification of laser-damage thresholds in thin 
films, 3:48412 (UCRL-80629) 
COBALT/BICLOGICAL ACCUMULATION 
Heavy metals in mussels (Mytilus galloprovincialis) from the Gulf 
of La Spezia and from the promontory of Portofino, Italy, 
3:48727 
Metal survey of the marine clam Pitar morrhuana collected near a 
Rhode Island (USA) electroplating plant, 3:48873 
COBALT/BIOLOGICAL EFFECTS 
Metal survey of the marine clam Pitar morrhuana collected near a 
Rhode Island (USA) electroplating plant, 3:48873 
COBALT/CATALYTIC EFFECTS 
Desulfurization of residual petroleum oils and catalysts therefor 
(Patent), 3:46655 
COBALT/DEPOSITION 
Method for conducting electroless metal-plating processes (Patent 
application), 3:48318 
COBALT/ELECTROPLATING 
Method for conducting electroless metal-plating processes (Patent 
application), 3:48318 
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COBALT/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
COBALT 60/ADSORPTION 
Migration of radionuclides in soil, 3:48709 
COBALT 60/ENVIRONMENTAL TRANSPORT 
Aquatic Ecology Section, 3:48722 (ORNL-5365) 
Earth sciences, 3:48734 (ORNL-5365) 
COBALT 60/LEACHING 
Migration of radionuclides in soil, 3:48709 
COBALT COMPOUNDS/STRUCTURAL CHEMICAL 
ANALYSIS 
Preparation and crystal structure of the new paramagnetic one- 
dimensional conductor Cop s3[Pt(C204)2].6H2O, 3:48442 
COBALT COMPOUNDS/SYNTHESIS 
Preparation and crystal structure of the new paramagnetic one- 
dimensional conductor Coo ss[Pt(C204)2].6H20, 3:48442 
COBALT IONS/PHOTOIONIZATION 
XPS study of LaCoOs, 3:48400 (CONF-771127-16) 
COBALT IONS/SPIN 
XPS study of LaCoOs, 3:48400 (CONF-771127-16) 
COBALT OXIDES/BAND THEORY 
XPS study of LaCoOs, 3:48400 (CONF-771127-16) 
COBALT OXIDES/ELECTRONIC STRUCTURE 
XPS study of LaCoOs, 3:48400 (CONF-771127-16) 
CODEINONE/BIOSYNTHESIS 
Biosynthetic conversion of thebaine to codeinone. Mechanism of 
ketone formation from enol ether in vivo, 3:48459 
COED PROCESS/COMPARATIVE EVALUATIONS 
Chemicals from coal. Final report based on HRI H-Coal product, 
3:46258 (FE-1534-50) 
COED PROCESS/INFORMATION NEEDS 
Fundamental data needs for coal conversion technology. Six- 
month progress report, August 15, 1976-February 15, 1977, 
3:46207 (COO-4059-1) 
COELENTERATA 
See CNIDARIA 
COESITE/CRYSTAL STRUCTURE 
Quartz pseudomorphs after coesite, 3:48953 
COGAS PROCESS/COMPUTER-AIDED DESIGN 
Fossil Energy Program. Progress report for April 1978, 3:46148 
(ORNL/TM-6386) 
CO-GENERATION/FEASIBILITY STUDIES 
Large-city district-heating studies for the Minneapolis-St. Paul 
area, 3:48116 (ORNL/TM-6283) 
COKE/CALORIFIC VALUE 
Calorific value of coke and coals, 3:46341 
COKE/CARBONIZATION 
Carbonization of aromatic hydrocarbon. VII. The role of active 
carbonizing species in the catalytic carbonization of pyrene, 
3:46162 
COKE/CHEMICAL PROPERTIES 
Blast furnace operation using coke obtained at different coking 
temperatures, 3:46156 
Formed coke in the blast furnace: at home and abroad, 3:46157 
COKE/CHEMICAL REACTION KINETICS 
Formed coke production from coals from various coalfields, 


Formed coke in the blast furnace: at home and abroad, 3:46157 
Relationship between coke reactivity and porosity and the charge 
composition, 3:46195 
COKE/CHEMICAL REACTIONS 
~~ diffusion coefficient of CO: in the solution loss of coke, 
3:46322 
COKE/CLASSIFICATION 
Coke grader reconstruction with flowsheet improvements, 3:46164 
COKE/CRYSTAL STRUCTURE 
Study of anthracene coke: relationship between structural and 
electronic properties, 3:46337 
COKE/ELECTRICAL PROPERTIES 
Study of anthracene coke: relationship between structural and 
electronic properties, 3:46337 
COKE/GASIFICATION 
ee coefficient of CO: in the solution loss of coke, 
4 
COKE/MECHANICAL PROPERTIES 
Automatic monitoring of the height and bulk density of the coke 
cake, 3:46149 
Blast furnace operation using coke obtained at different coking 
temperatures, 3:46156 
—a production from coals from various coalfields, 
Formed coke in the blast furnace: at home and abroad, 3:46157 
Mechanical coke conditioning after differing carbonizing periods 
(After mechanical treatment and sieving), 3:46175 





OCTOBER 31, 1978 


Research and development progress report on thermal charge 
preparation for carbonization (Advantages of preheating 
charge), 3:46172 

Resistance of coke to internal stresses around foreign bodies, 
3:46354 

Size and mechanical strength of blast-furnace coke, 3:46339 

COKE/MICROSTRUCTURE 

Study of anthracene coke: relationship between structural and 

electronic properties, 3:46337 
COKE/MOLECULAR STRUCTURE 

Study of anthracene coke: relationship between structural and 

electronic properties, 3:46337 
COKE/PHYSICAL PROPERTIES 

Automatic monitoring of the height and bulk density of the coke 
cake, 3:46149 

Coke made from hydrolysis lignin, 3:46188 

COKE/POROSITY 

Effective diffusion coefficient of COz in the solution loss of coke, 
3:46322 

Relationship between coke reactivity and porosity and the charge 
composition, 3:46195 

COKE/PRODUCTION 

Economic assessment of blast furnace coke production using layer 
coking, 3:46158 

Extension of the raw material basis for the coking industry based 
on improvements of the existing technology and on new 
methods of coke production, 3:46154 

Production targets in the GDR from 1976 to 1980, 3:48179 

COKE/QUALITY CONTROL 

Influence of small sulfur additions on thermal degradation of some 
gas coals, 3:46289 

Technical standard and quality assessment of metallurgical coke 
with reference to its attestation, 3:46185 

Theory and practice of the efficient utilization of coals for 
producing special types of coke, 3:46168 

Ways of improving the production and raising the quality of coke 
made from Kuzbas coals (proceedings of a research and 
development conference), 3:46183 

COKE/SORTING 
Screen for separating coke fines, 3:46520 
COKE/STANDARDS 

Technical standard and quality assessment of metallurgical coke 

with reference to its attestation, 3:46185 
COKE/USES 

Extension of the raw material basis for the coking industry based 
on improvements of the existing technology and on new 
methods of coke production, 3:46154 

COKE/YIELDS 
Influence of blend constitution and caking capacity on coke yield, 
3:46174 
COKE OVENS/AIR POLLUTION CONTROL 
Environmental protection around carbonization plants, 3:46153 
COKE OVENS/AUTOMATION 
Planning centralized control in coking plants, 3:46181 
COKE OVENS/BLOWERS 
Circuit arrangements for coke-oven-gas blowers, 3:46189 
Modernization of coke-oven gas blowers, 3:46190 
COKE OVENS/BY-PRODUCTS 

Collecting-mains tars from coke ovens of different types, 3:46176 

Metrological characteristics of standards and specifications on 
chemical products of carbonization, 3:46300 

Nicotinic acid production from coke-oven B-pixolinw, 3:46309 

Reproducibility of the new standard test procedures for coke-oven 
feedstocks for technical carbon production, 3:46311 

COKE OVENS/COAL PREPARATION 

Developments in extending the range of coals used for 
carbonisation, 3:46155 

Extension of the raw material basis for the coking industry based 
on improvements of the existing technology and on new 
methods of coke production, 3:46154 

COKE OVENS/CONTROL SYSTEMS 

Planning centralized control in coking plants, 3:46181 
COKE OVENS/CORROSION PROTECTION 

Corrosion protection of equipment and metalwork, 3:48351 
COKE OVENS/DEPOSITS 

Causes of deposit formation in lower dampers and in sloping ducts 
in coke-oven batteries, 3:46196 

COKE OVENS/DESIGN 

Carbonizing period in relation to coke-oven widths, 3:46186 

Optimum width for coke ovens in batteries, 3.46152 

Prolonging the life of transporter galleries, 3:46178 

COKE OVENS/ELECTRICAL EQUIPMEN' 

Determining automation levels for electrica! drives and 

production processes in coking plants, 3:46191 
COKE OVENS/EQUIPMENT 
Corrosion protection of equipment and metalwork, 3:48351 
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COKE OVENS/FUEL FEEDING SYSTEMS 
Developments in extending the range of coals used for 
carbonisation, 3:46155 
Research and development progress report on thermal charge 
preparation for carbonization (Advantages of preheating 
charge), 3:46172 
COKE OVENS/MAINTENANCE 
Causes of coke end collapses, 3:46163 
COKE OVENS/OPERATION 
Automatic monitoring of the height and bulk density of the coke 
cake, 3:46149 
Causes of coke end collapses, 3:46163 
Performance of ammonia liquor clarifiers, 3:46302 
Research and development progress report on thermal charge 
preparation for carbonization (Advantages of preheating 
charge), 3:46172 
Some causes of sticking during coke pushing, 3:46173 
COKE OVENS/REFRACTORIES 
Brickwork erosion in pitch-coke batteries, 3:46180 
Lightweight refractory brick for temporary walls built during 
coke-oven overhauls, 3:46182 
Ways of improving the production and raising the quality of coke 
made from Kuzbas coals (proceedings of a research and 
development conference), 3:46183 
COKE OVENS/SOCIO-ECONOMIC FACTORS 
Social aspects of technical progress in the carbonization industry 
and their realization in plant construction and overhaul projects, 
3:46193 
COKE OVENS/THERMAL EFFICIENCY 
Heat consumption during carbonization (Criticism of application 
of thermodynamic methods to evaluation of efficiency), 3:46187 
COKE OVENS/WASTE WATER 
Intensified flotation of finely emulsified oils from effluents, 3:46367 
Standardizing the composition of coking-plant effluents, 3:46177 
Treatment of ammoniacal water from coking plants, 3:46361 
COKE OVENS/WATER POLLUTION CONTROL 
Environmental protection around carbonization plants, 3:46153 
COKE OVENS/WORKING CONDITIONS 
Social aspects of technical progress in the carbonization industry 
and their realization in plant construction and overhaul projects, 
3:46193 
COKE-OVEN GAS 
See COAL GAS 
COKING/CHEMICAL FEEDSTOCKS 
Sulfur content of cokes produced from feedstocks from various 
sources, 3:46672 
COKING/CHEMICAL REACTION KINETICS 
Theory of coking, 3:46166 
COKING/ENVIRONMENTAL EFFECTS 
Synthetic Fuels Program, 3:48659 (ORNL-5365) 
COKING/OPTIMIZATION 
Blast furnace operation using coke obtained at different coking 
temperatures, 3:46156 
COLD PLASMA/WAVE PROPAGATION 
Waveguide array excitation of lower hybrid fields in a tokamak 
plasina, 3:49130 
COLD TRAPS/PERFORMANCE TESTING 
Meshless cold trap: a performance evaluation (LMFBR), 3:47591 
COLLAGEN/BIOLOGICAL RADIATION EFFECTS 
Radiation-induced pulmonary fibrosis: study of changes in 
collagen constituents in different lung regions of beagle dogs 
after inhalation of beta-emitting radionuclides (® Y, °'Y, *Ce, 
and Sr), 3:48838 
COLLAGEN/METABOLISM 
Radiation-induced pulmonary fibrosis: study of changes in 
collagen constituents in different lung regions of beagle dogs 
after inhalation of beta-emitting radionuclides (*Y, *'Y, '*4Ce, 
and Sr), 3:48838 
COLLECTRONS 
See SELF-POWERED NEUTRON DETECTORS 
COLLIERIES 
See COAL MINES 
COLLISION MATRIX 
See S MATRIX 
COLLISIONAL PLASMA/CYCLOTRON INSTABILITY 
Cyclotron instability of plasma with the collisional ion distribution 
in an open trap, 3:49121 
COLLISIONLESS PLASMA/DRIFT INSTABILITY 
Theory and numerical simulations on collisionless drift instabilities 
in three dimensions, 3:49114 
COLLISIONLESS PLASMA/ELECTROMAGNETIC 
RADIATION 
a emission of radiation by an inhomogeneous plasma, 
:49100 
COLONY FORMING UNITS 
See CFU 
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COLORADO/ENERGY SOURCE DEVELOPMENT 

Southwest: a region under stress (Analysis of environmental, 

resource-revenues, and water-resources issues), 3:48067 
COLORADO RIVER BASIN/ENERGY SOURCE 

DEVELOPMENT 

Energy development and the Upper Colorado River Basin 
Optimization Model, 3:48062 (LA-7261-MS) 

COLUMBIUM 
See NIOBIUM 
COMBINED-CYCLE POWER PLANTS/DESIGN 

Combined steam and gas turbine plant and method of operation 
(Patent), 3:47350 

Engineer, design, construct, test, and evaluate a pressurized 
fluidized bed pilot plant using high sulfur coal for production of 
electric power. Phase I. Preliminary engineering technology 
support final report; turbine materials hot corrosion; erosion rig 
evaluation; test period July 1976-April 1977. Draft, 3:47337 
(HCP/T1726-33/D) 

Evaluation of a pressurized-fluidized bed combustion (PFBC) 
combined cycle power plant conceptual design. Task 1 report. 
Commercial plant requirements definition, 3:47346 (FE-2371-25) 

COMBINED-CYCLE POWER PLANTS/ECONOMICS 

Economics of Texaco gasification: combined cycle systems. Final 
report. Economic studies of coal gasification combined cycle 
systems for electric power generation, 3:46208 (EPRI-AF-753) 

COMBINED-CYCLE POWER PLANTS/FEASIBILITY 

STUDIES 

Survey of combined cycle power generation: state of the art. 
Report No. 14, 3:47349 (NP-23156) 

COMBINED-CYCLE POWER PLANTS/FLUIDIZED-BED 

COMBUSTORS 

Engineer, design, construct, test, and evaluate a pressurized 
fluidized bed pilot plant using high sulfur coal for production of 
electric power. Phase I: preliminary engineering. Annual report, 
3:47347 (HCP/T1726-17/D) 

Engineer, design, construct, test, and evaluate a pressurized 
fluidized bed pilot plant using high sulfur coal for production of 
electric power. Phase I: preliminary engineering. Technology 
support test results PFB heat exchanger fin and tube materials 
erosion rig evaluation test period July 1976-April 1977, 3:47348 
(HCP/T1726-32/D) 

Evaluation of a pressurized-fluidized bed combustion (PFBC) 
combined cycle power plant conceptual design. Task 1 report. 
Commercial plant requirements definition, 3:47346 (FE-2371-25) 

COMBINED-CYCLE POWER PLANTS/GAS TURBINES 

Business venture-analysis case study relating to the manufacture of 
gas turbines for the generation of utility electric power. Volume 
I. Executive summary and conclusions. Final report (Use of coal 
gasifier with combined gas and steam system), 3:48181 (APAE- 
2483-7(Vol.1)) 

Business venture-analysis case study relating to the manufacture of 
gas turbines for the generation of utility electric power. Volume 
II. Private sector and public sector venture studies. Final report 
(Use of coal gasifier with combined gas and steam system), 
3:48182 (APAE-2483-7(Vol.2)) 

Business venture-analysis case study relating to the manufacture of 
gas turbines for the generation of utility electric power. Volume 
III. Appendices. Final report (Use of coal gasifier with 
combined gas and steam systems), 3:48183 (APAE-2483- 
7(Vol.3)) 

High Temperature Turbine Technology Program: Phase I. 
Topical report. Reference turbine subsystem design (primary 
and back-up concepts) (750 MW), 3:47351 (FE-2291-15) 

COMBINED-CYCLE POWER PLANTS/HOT GAS CLEANUP 

Engineer, design, construct, test, and evaluate a pressurized 
fluidized bed pilot plant using high sulfur coal for production of 
electric power. Phase I. Preliminary engineering technology 
support final report; turbine materials hot corrosion; erosion rig 
evaluation; test period July 1976-April 1977. Draft, 3:47337 
(HCP/T1726-33/D) 

Survey of industrial coal conversion equipment capabilities: high- 
temperature, high-pressure gas purification, 3:47389 (ORNL/ 
TM-6072) 

COMBINED-CYCLE POWER PLANTS/OPTIMIZATION 

Advanced coal fueled combustor/heat exchanger technology 
study. Quarterly technical progress report No. 3, September 1- 
November 30, 1977, 3:47336 (FE-2612-10) 

COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
COMBUSTION/RESEARCH PROGRAMS 

Combustion Research Program: chapter from Energy and 

Environment Division annual report 1977, 3:46529 (LBL-7850) 
COMBUSTION/TECHNOLOGY ASSESSMENT 

Annual highlights of the energy technology programs, 3:48139 

(BNL-50799) 
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COMBUSTION CHAMBERS/ECONOMICS 
Economic considerations of raw brown coal fueled steam 
generators, 3:47376 
COMBUSTION KINETICS/DATA COMPILATION 
Chemical kinetics and thermochemical data for combustion 
applications, 3:48472 (UCID-17833) 
COMMERCIAL BUILDINGS/COOLING SYSTEMS 
Hydronic heating and cooling system (Patent), 3:48229 
COMMERCIAL BUILDINGS/HEATING SYSTEMS 
Hydronic heating and cooling system (Patent), 3:48229 
COMMERCIAL BUILDINGS/SOLAR COOLING SYSTEMS 
Solar heating and cooling demonstration project summaries, 
3:47197 (DOE/CS-0009) 
COMMERCIAL BUILDINGS/SOLAR HEATING SYSTEMS 
Solar heating and cooling demonstration project summaries, 
3:47197 (DOE/CS-0009) 
COMMERCIAL SECTOR/ENERGY CONSERVATION 
Making the most of energy in real estate. Draft final report, 
3:48190 (TID-28470) 
COMMERCIAL SECTOR/ENERGY CONSUMPTION 
Rationalization of electrical energy consumption, 3:48211 
COMMODITIES/CONSUMPTION RATES 
Representing industry and population structure for estimating 
freight flows, 3:48235 (CTS-76-8) 
COMMODITIES/DISTRIBUTION 
Proceedings of the workshop on urban freight consolidation, 
3:48187 (CONF-760165-) 
COMMODITIES/TRANSPORT 
Models for freight tariff estimation, 3:48055 (CTS-76-7) 
Models of freight loss and damage, 3:48054 (CTS-76-6) 
Models of travel time and reliability for freight transport, 3:48056 
(CTS-76-16) 
Proceedings of the workshop on urban freight consolidation, 
3:48187 (CONF-760165-) 
Representing industry and population structure for estimating 
freight flows, 3:48235 (CTS-76-8) 
User manual for freight transportation analysis software, 3:48236 
(CTS-76-18) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPONENT COOLING SYSTEMS 
See AUXILIARY WATER SYSTEMS 
COMPOSITE MATERIALS 
See also CERMETS 
COMPOSITE MATERIALS/ACOUSTIC EMISSION TESTING 
Nondestructive testing of fiber composites: application of acoustic 
emission inspection, 3:48557 (UCRL-81004) 
COMPOSITE MATERIALS/MECHANICAL PROPERTIES 
COMPOS: a computer program for the property synthesis and 
hygrothermal stress analysis of laminated composites, 3:48393 
(SAND-78-0177) 
COMPOUND PARABOLIC CONCENTRATORS 
See also PARABOLIC REFLECTORS 
COMPOUND PARABOLIC CONCENTRATORS/ 
CONSTRUCTION 
Fixed mirror solar concentrator for power generation, 3:47229 
(GA-A-14883) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR/NEUTRON TRANSPORT 
Detector perturbations to neutron and gamma-ray spectra 
measurements in liquid air, 3:48621 
COMPRESSED AIR/PHOTON TRANSPORT 
Detector perturbations to neutron and gamma-ray spectra 
measurements in liquid air, 3:48621 
COMPRESSED AIR/USES 
Starting a gas turbine engine by compressed air fed tangentially 
upon blades of the main turbine, 3:47359 
COMPRESSED AIR ENERGY STORAGE 
Applied research on energy storage and conversion for 
photovoltaic and wind energy systems. Volume I. Study 
summary and concept screening. Final report, 3:47101 (HCP/ 
T22221-01/1) 
COMPRESSED AIR ENERGY STORAGE/ENERGY 
CONVERSION 
Power generating system (Patent), 3:47022 
COMPRESSED AIR ENERGY STORAGE/FEASIBILITY 
STUDIES 
Air storage power, 3:47330 (CONF-740855-P2) 
COMPRESSED AIR ENERGY STORAGE/SPECIFICATIONS 
Air storage power, 3:47330 (CONF-740855-P2) 
COMPRESSORS 
See also TURBOMACHINERY 
COMPRESSORS/OPTIMIZATION 
Optimization of the elbow inlet to axial compressors, 3:48581 
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COMPUTER CODES 

Collection of FORTRAN support routines (For IBM 360/370 
computers, in assembly language (mostly)), 3:49312 (K/CSD/ 
TM-20) 

HP-67 calculator programs for thermodynamic data and phase 
diagram calculations, 3:49036 (LBL-5485) 

COMPUTER CODES/A CODES 

AESOP: a computer program for resource scheduling and 
leveling, 3:49307 (UCID-17775) 

ALSAN: a system for disturbance analysis by process computers, 
3:47756 (KFK-PDV-93) 

Improved model for determining hydrogen density in coal (Based 
on one-dimensional coupled neutron-gamma transport equations 
using ANISN code), 3:48428 

Prompt-neutron activation analysis for educational programs in 
radiation engineering (On-line determination of elemental 
composition of coal; ASISN code), 3:46317 

COMPUTER CODES/C CODES 

CHARTIT: a computer program that constructs bar graphs in 
color (For CDC 7600), 3:49331 (UCRL-52310) 

COLORS reference manual (For PDP-9 and CDC 6600, 
FORTRAN-callable), 3:49321 (SAND-78-0643) 

COMPOS: a computer program for the property synthesis and 
hygrothermal stress analysis of laminated composites (In 
FORTRAN), 3:48393 (SAND-78-0177) 

CYGRO-4 fuel rod analysis computer program, 3:47754 

Details of the mathematics associated with COCOM and 
COCOMP, 3:49316 (SAND-77-1316) 

Finite difference solution of the diffusion equation on coupled 
Eulerian and Lagrangian grids (Improvement to CEL and 
CHAMP codes), 3:48641 (UCRL-52471) 

System modeling for transient analysis of loop-type liquid-metal- 
cooled fast breeder reactors (CURL-L code), 3:47824 (CURL- 


53) 
COMPUTER CODES/D CODES 

Computer program to plot isotherms in bodies of water. 
Environmental Sciences Division publication No. 1199, 3:48720 
(ORNL/TM-6395) 

DYNA2D: an explicit finite element and finite difference code for 
axisymmetric and plane strain calculations (user’s guide) (In 
FORTRAN for CDC 7600), 3:49033 (UCRL-52429) 

Portability studies of modular data base managers. Interim reports 
(Running CDC’s DATATRAN 2 on IBM 360/370 and IBM's 
JOSHUA on CDC computers), 3:49311 (EPRI-NP-762) 

COMPUTER CODES/E CODES 

Computer modeling of scaling in geothermal power plants, 
3:47270 

ETOE-2/MC?-2/SDX multigroup cross-section processing, 
3:49015 (CONF-780334-5) 

COMPUTER CODES/ECOSYSTEMS 
Ecosystem Analysis Program, 3:48689 (ORNL-5365) 
COMPUTER CODES/F CODES 

Air pollution effects on forest growth and succession: applications 
of a mathematical model, 3:48855 (CONF-780636-3) 

Computer modeling of scaling in geothermal power plants, 
3:47270 

Double folded potentials through momentum space integration: 
RHOQ and FINRAN methods and users manual, 3:49007 (IS- 
4419) 

FIFPC: a fast ion Fokker-Planck code, 3:49097 

FLOWPLOT: a fluid dynamics and heat transfer plotting 
package, 3:48550 (K/CSD/TM-22) 

FORTRAN Interface to VEctor programming (For CDC-7600 
and PDP-10), 3:49325 (UCID-17477(Rev.1)) 

Time dependent unavailability analysis of nuclear safety systems 
(FRANTIC Computer Code), 3:47970 

COMPUTER CODES/G CODES 

GCS: the graphics compatibility system (In FORTRAN), 3:49319 

(SAND-78-0307C) 
COMPUTER CODES/H CODES 

Supercritical wing sections. III (Book; codes K and corrections to 
H, in FORTRAN IV for CDC 6600), 3:48970 

Uncertainty analysis routine for the Ocean Thermal Energy 
Conversion (OTEC) biofouling measurement device and data 
reduction procedure (HTCOEF code), 3:47182 (PNL-2631) 

COMPUTER CODES/I CODES 

INDEXGEN: index term generation heuristics. Software 

documentation, 3:49336 (ORNL/EIS-104) 
COMPUTER CODES/J CODES 

Portability studies of modular data base managers. Interim reports 
(Running CDC’s DATATRAN 2 on IBM 360/370 and IBM's 
JOSHUA on CDC computers), 3:49311 (EPRI-NP-762) 

COMPUTER CODES/K CODES 

Supercritical wing sections. III (Book; codes K and corrections to 

H, in FORTRAN IV for CDC 6600), 3:48970 


COMPUTER GRAPHICS/COMPUTER CODES 


COMPUTER CODES/M CODES 

Development of a depletion program for the calculation of the 
3D-burn-up dependent power distributions in light water 
reactors (Medium code), 3:47429 (BMFT-FB-K-77-06) 

ETOE-2/MC?-2/SDX multigroup cross-section processing, 
3:49015 (CONF-780334-5) 

Experience with the MELSIM-1 program system (BWR; PWR), 
3:47957 

MACK/MACKLIB system for nuclear response functions, 
3:49290 (ANL/FPP/TM-104) 

MAZAS: a line-intensity estimation code for the analysis of aerial 
radiometric data, 3:46827 

MCOCO: a computer program for seismic analysis of the HTGR 
core. Volume I. User's and theoretical manual, 3:47826 (GA-A- 
14764(Vol.1)) 

MIPLO: a graphic program for the representation of temperature 
distributions in bundles with hexagonal rod configuration used 
in connection with MISTRAL-II (LMFBR), 3:47598 
(EURFNR-1427) 

Multi-fluid modeling of two-phase flow and heat transfer: 
application to CHF prediction for BWR conditions (MULTI 
code), 3:47474 

MURALB: a programme for calculating neutron fluxes in many 
groups, 3:47672 (AEEW-R-962) 

COMPUTER CODES/O CODES 

Methodology for OTEC mission analysis (OTECOST code), 
3:47134 (CONF-770331-) 

OPRODF, a Decsystem-10 data manipulation program for 
ORELA data formatted files (In FORTRAN), 3:48612 
(ORNL/CSD/TM-45) 

COMPUTER CODES/P CODES 

Renormalization methods for several marching algorithms used in 
the direct solution of elliptic equations (POIS and TRYPOIS, 
for CDC 6600), 3:49322 (SAND-78-0736) 

COMPUTER CODES/R CODES 

Double folded potentials through momentum space integration: 
RHOQ and FINRAN methods and users manual, 3:49007 (IS- 
4419) 

ROBOT: a user’s manual of the ENTERPRISE communicator 
(For PDP-10 at LLL), 3:49329 (UCID-30163) 

RSCORS.-a revised SCORS plot system (For CDC and Cray 
computers), 3:49317 (SAND-77-1957) 

COMPUTER CODES/S CODES 

Computer code SEURBNUK-? for fast reactor containment 
safety studies, 3:47967 

ETOE-2/MC?-2/SDX multigroup cross-section processing, 
3:49015 (CONF-780334-5) 

SIOB: a FORTRAN code for least-squares shape fitting several 
neutron transmission measurements using the Breit-Wigner 
multilevel formula (For IBM-360/91), 3:49017 (ORNL/TM- 
6286) 

Slag transport models for vertical and horizontal surfaces 
(SLGTR code), 3:48205 (ANL/MHD-78-1) 

STORE: a system dynamics model of spent fuel storage and 
logistics in the LWR fuel cycle, 3:47434 (HEDL-TME-77-50) 

COMPUTER CODES/T CODES 

Calculation of thermal neutron spectra in a Wigner-Seitz-cell by 
means of a combination of Selengut’s method of overlapping 
spectra and multicollision theory. Part 2: The computer 
program THERMAL - description and applications, 3:48215 
(SGAE-2487) 

Multigroup and few-group cross sections for ENDF/B-IV fission 
products; the TOAFEW collapsing code and data file of 154- 
group fission-product cross sections (In FORTRAN), 3:49016 
(LA-7174-MS) 

Renormalization methods for several marching algorithms used in 
the direct solution of elliptic equations (POIS and TRYPOIS, 
for CDC 6600), 3:49322 (SAND-78-0736) 

TRANC-1: a computer program for transient hot-channel analysis, 
3:47676 (INIS-mf-4052) 

TWOZONE users manual, 3:48223 (LBL-6840) 

COMPUTER CODES/U CODES 

UNFBENJ: on-line, real-time neutron spectrum unfolding for 

Benjamin detectors, 3:48619 
COMPUTER CODES/X CODES 

Meteorological diffusion models for a computer program for 
instationary and inhomogeneous dispersion of radioactive 
pollutants, 3:48684 

COMPUTER GRAPHICS/COMPUTER CODES 

CHARTIT: a computer program that constructs bar graphs in 
color, 3:49331 (UCRL-52310) 

COLORS reference manual, 3:49321 (SAND-78-0643) 

GCS: the graphics compatibility system, 3:49319 (SAND-78- 
0307C) 

RSCORS.-a revised SCORS plot system, 3:49317 (SAND-77-1957) 
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COMPUTER NETWORKS 
NET: an inter-computer file transfer command, 3:49058 (ORNL/ 
CSD/TM-56) 
COMPUTER PROGRAMMING 
See PROGRAMMING 
COMPUTER-AIDED DESIGN 
Computer-aided industrial process design: the ASPEN Project. 
Fifth quarterly progress report, June 1, 1977-August 31, 1977, 
3:46530 (MIT-2295T9-5) 
COMPUTERS 
See also AMDAHL COMPUTERS 
CDC COMPUTERS 
DIGITAL COMPUTERS 
HP COMPUTERS 
IBM COMPUTERS 
PDP COMPUTERS 
Dedicated minicomputer improves online text editing (Data 
Director project), 3:49330 (UCRL-50025-77-3) 
Introduction to computing, 3:46553 
Large-scale computers in the oil industry, 3:46554 
COMPUTERS/EQUIPMENT 
Energy-efficiency improvement targets in the machinery (except 
electrical) industry (SIC 35). Volume I, 3:48126 (FEA/D-77/ 
256) 
COMPUTERS/INTERACTIVE DISPLAY DEVICES 
Processing aerial and satellite data, 3:48738 
COMPUTERS/OPERATION 
Computer Science and Services Division activities and plans 
(LASL), 3:49313 (LA-7093) 
CONCENTRATING COLLECTORS/DESIGN 
Analysis, design, fabrication, and testing of moderately 
concentrating solar energy collectors. Semiannual progress 
report, June-November 1976, 3:47231 (ORO-5100-1) 
Selling solar energy as a cash crop (Pressure Stabilized Solar 
Collector), 3:47236 
CONCENTRATING COLLECTORS/FABRICATION 
Analysis, design, fabrication, and testing of moderately 
concentrating solar energy collectors. Semiannual progress 
report, June-November 1976, 3:47231 (ORO-5100-1) 
CONCENTRATING COLLECTORS/OPERATION 
Selling solar energy as a cash crop (Pressure Stabilized Solar 
Collector), 3:47236 
CONCENTRATING COLLECTORS/TEST FACILITIES 
Analysis, design, fabrication, and testing of moderately 
concentrating solar energy collectors. Semiannual progress 
report, June-November 1976, 3:47231 (ORO-5100-1) 
CONCENTRATING COLLECTORS/TESTING 
Analysis, design, fabrication, and testing of moderately 
concentrating solar energy collectors. Semiannual progress 
report, June-November 1976, 3:47231 (ORO-5100-1) 
CONCRETES 
See also REINFORCED CONCRETE 
CONCRETES/CHEMICAL REACTION KINETICS 
Measurement of the penetration of liquid sodium into limestone 
concrete, 3:47853 (SAND-78-0078C) 
CONCRETES/CHEMICAL REACTIONS 
Chemical phenomenology of the sodium/limestone concrete 
interaction, 3:47933 
Measurement of the penetration of liquid sodium into limestone 
concrete, 3:47934 
Sodium interaction with limestone concrete test results, 3:47932 
CONCRETES/COMPRESSION STRENGTH 
Uniaxial compressive strengths of concrete for temperatures 
reaching 1033 K, 3:48406 
CONCRETES/DECOMPOSITION 
Light Water Reactor Safety Research Program. Quarterly report, 
April-June 1977 (Corium-concrete interactions; vapor 
explosions), 3:47852 (SAND-77-2060) 
CONCRETES/NEUTRON TRANSPORT 
Developing an ANS coupled cross-section standard for concrete 
shielding, 3:49024 
CONCRETES/SORPTIVE PROPERTIES 
Reactor safety research programs. Quarterly progress report, 
October 1-December 31, 1977, 3:47818 (BNL-NUREG-50785) 
Sorption and diffusion of iodine in concrete and containment 
uptake, 3:48405 
CONDENSATES/THERMAL CONDUCTIVITY 
Experimental investigation of thermal conductivity of Central 
Asian gas condensates, 3:46773 
CONDENSED AROMATICS 
See also ANTHRACENE 
BENZANTHRACENE 
BENZOPYRENE 
CHRYSENE 
NAPHTHALENE 
PYRENE 
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CONDENSED AROMATICS/BIOLOGICAL EFFECTS 

Biochemical activation of aryl hydrocarbon hydroxylase activity, 
cellular distribution of polynuclear hydrocarbon metabolites, 
and DNA damage by polynuclear hydrocarbon products in 
human cells in vitro, 3:48759 

CONDENSERS 
See also STEAM CONDENSERS 
CONDENSERS/CLEANING 

Increasing heat exchanger efficiency through continuous 

mechanical tube maintenance, 3:47171 (CONF-770331-) 
CONDENSERS/TUBES 

Rotating eddy-current probe in condenser pipe testing, 3:48561 
(BNWL-tr-325) 

CONGO RED/ADSORPTION 

Studies on evaluation and utilization of activated carbon. II. 
Liquid phase adsorption properties of activated carbon prepared 
from sulfonated asphalt, 3:46726 

CONNECTICUT/GEOLOGY 

New England seismotectonic study activities during Fiscal Year 

1977, 3:48936 (NUREG/CR-0081) 
CONNECTICUT/SEISMOLOGY 

New England seismotectonic study activities during Fiscal Year 

1977, 3:48936 (NUREG/CR-0081) 
CONSERVATION (RESOURCE) 

See RESOURCE CONSERVATION 
CONSTRUCTION 

See also RETROFITTING 
CONSTRUCTION/COST 

Method for estimating escalation and interest during construction 
(EDC and IDC), 3:48065 (ORAU/IEA-78-7(M)) 

CONSTRUCTION INDUSTRY/ENERGY CONSUMPTION 

Energy use for bulding construction: supplement. Final report, 

February 1, 1977-October 31, 1977, 3:48188 (COO-2791-4) 
CONSTRUCTION INDUSTRY/EQUIPMENT 

Energy-efficiency improvement targets in the machinery (except 
electrical) industry (SIC 35). Volume I, 3:48126 (FEA/D-77/ 
256) 

CONSTRUCTION INDUSTRY/OFFSHORE OPERATIONS 

OTEC and the Louisiana shipbuilding industry, 3:48197 (CONF- 
770331-) 

CONSUMER PROTECTION/ENFORCEMENT 
Regulation of food and drugs including risk concepts, 3:48922 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
TANKS 
CONTAINERS/MATERIALS 

Development and evaluation of die and container materials. 
Second quarterly progress report, January 1-March 31, 1978 
(For molten silicon), 3:47060 (DOE/JPL/954876-2) 

Study program to develop and evaluate die and container 
materials. Second quarterly report, January-March 1978 (For 
liquid silicon), 3:47061 (DOE/JPL/954877-2) 

CONTAINMENT BUILDINGS 

Analysis of LMFBR containment response to a core-disruptive 
accident, 3:47891 

Analysis of gas circulation in an HTGR containment, 3:47945 

CONTAINMENT BUILDINGS/DYNAMIC LOADS 

Recalculations of some containment tests of the RS 50 research 
project, series D, using the CORAN code (BWR; PWR), 
3:47961 

CONTAINMENT BUILDINGS/IMPACT TESTS 

Full-scale tornado-missile impact tests, 3:47949 

CONTAINMENT BUILDINGS/RADIOACTIVITY 

TRANSPORT 

Fission product release to BWR-6 containment via pressure 
suppression pool, 3:47946 

CONTAINMENT SHELLS 

Splitting method for computing coupled hydrodynamic and 

structural response, 3:47972 
CONTAINMENT SHELLS/DYNAMIC LOADS 

Computer code SEURBNUK-? for fast reactor containment 

safety studies, 3:47967 
CONTAINMENT SHELLS/STRESS ANALYSIS 
Analysis of reinforced concrete containment vessels considering 
concrete cracking, 3:47718 
CONTAINMENT SYSTEMS/CONFIGURATION 
— and analysis of a PWR reactor cavity shield system, 
47489 
CONTAINMENT SYSTEMS/DYNAMIC LOADS 

COVA programme for the validation of computer codes for fast 
reactor containment studies, 3:47947 

ee of a containment vessel to fluid pressure pulses, 


Studies of dynamic loads in pressure suppression containment. 
Quarterly report, July 1-September 30, 1977 (BWR), 3:47844 
(NUREG/CR-0039) 
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Studies of dynamic loads in pressure suppression containment. 
Quarterly report, October 1-December 31, 1977, 3:47845 
(NUREG/CR-0067) 

CONTAINMENT SYSTEMS/HYDRAULICS 

Modeling of containment system flows: a university perspective 

(BWR), 3:47439 
CONTAINMENT SYSTEMS/PRESSURE GRADIENTS 

Analytical model for computing transient pressures and forces in 
the safety/relief valve discharge line. Mark I Containment 
Program, task number 7.1.2, 3:47831 (NEDO-23749) 

Modeling of containment system flows: a university perspective 
(BWR), 3:47439 

CONTAMINATION (INTERNAL) 
See RADIONUCLIDE KINETICS 
CONTINENTAL SHELF/COASTAL WATERS 

Distribution of marine birds on Georges Bank and adjacent 
waters. Progress report No. 1, January 1-March 31, 1978, 
3:48721 (TID-28518) 

CONTINENTAL SHELF/ENERGY FACILITIES 

ERDA'’s oceanographic program for the mid-atlantic coastal 
region (Research on environmental effects of energy 
development), 3:48743 (BNL-24016) 

CONTINENTAL SHELF/ENERGY SOURCE DEVELOPMENT 

ERDA's oceanographic program for the mid-atlantic coastal 
region (Research on environmental effects of energy 
development), 3:48743 (BNL-24016) 

CONTROL ELEMENTS 
Control rod for gas-cooled nuclear reactors (Patent), 3:47760 
CONTROL ROD DRIVES 
Snubber assembly for a control rod drive (Patent), 3:47759 
CONTROL ROD EFFECTIVENESS 
See CONTROL ROD WORTHS 
CONTROL ROD WORTHS 

Effective method for estimating multiple control rod worths in 

large fast reactors, 3:47764 
CONTROL RODS 

See CONTROL ELEMENTS 
CONTROL THEORY (REACTOR) 

See REACTOR KINETICS 
CONVECTION 

(Heat transfer by convection.) 

See also THERMAL CONDUCTION 
CONVECTION/COMPUTER GRAPHICS 

FLOWPLOT: a fluid dynamics and heat transfer plotting 

package, 3:48550 (K/CSD/TM-22) 
CONVECTION/NUMERICAL ANALYSIS 
Finite element analysis of convective heat transfer problems with 
change of phase, 3:48551 (SAND-77-2037C) 
CONVEYORS/FIRE EXTINGUISHERS 
Fire protection for belt conveyors underground, 3:46456 
CONVEYORS/RESEARCH PROGRAMS 

Improvements in coalface equipment and its handling. Final 

report, 3:46473 
COOLANT CLEANUP SYSTEMS/PERFORMANCE TESTING 
Investigation on feed and waste water treatment in thermal and 
nuclear power plants, (2). Feed and waste water treatment with 
electromagnetic filter, 3:47733 
COOLERS 

See HEAT EXCHANGERS 
COOLING 

See also REFRIGERATION 
COOLING/FEEDBACK 

Atmospheric statistical dynamic models. Model performance: the 
Lawrence Livermore Laboratoy Zonal Atmospheric Model, 
3:48691 (UCRL-81282) 

Atmospheric statistical dynamic models. Climate experiments: 
albedo experiments with a zonal atmospheric model, 3:48713 
(UCRL-81284) 

COOLING LOAD/NUMERICAL SOLUTION 

TWOZONE users manual, 3:48223 (LBL-6840) 

COOLING PONDS/ECONOMICS 

Capacitive pond as an improvement for the combination dry/wet 

cooling towers, 3:47343 
COOLING PONDS/PERFORMANCE 

Capacitive pond as an improvement for the combination dry/wet 

cooling towers, 3:47343 
COOLING SYSTEM (REACTOR) 

See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 

See also REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/DESIGN 

Design of pools to cool water used for gas cooling in low- 
temperature separation installations, 3:46758 

Heating system for building (Patent), 3:48216 

High efficiency natural convection heating and cooling system for 
home dwellings (Patent), 3:48228 

Hydronic heating and cooling system (Patent), 3:48229 


COPPER/PHYSICAL RADIATION EFFECTS 


COOLING SYSTEMS/ENVIRONMENTAL EFFECTS 
Cooling systems, 3:48737 (ORNL-5365) 
COOLING SYSTEMS/HEAT TRANSFER 
Heat transfer and flow characteristics of liquid helium in narrow 
channels, 3:48491 (ANL/FPP/TM-103) 
COOLING SYSTEMS/OPERATION 
Heating system for building (Patent), 3:48216 
COOLING SYSTEMS/POLLUTION 
Aquatic Ecology Section, 3:48722 (ORNL-5365) 
COOLING SYSTEMS/TWO-PHASE FLOW 
Round table on column separation, 3rd, 1976, 3:48554 
COOLING SYSTEMS/WATER REQUIREMENTS 
Calculation of evaporative loss coefficients for thermal power 
plants, 3:47342 (HEDL-TME-78-33) 
COOLING TOWERS/AIR POLLUTION 
Reviews of the environmental effects of pollutants. ITI. 
Chromium, 3:48908 (ORNL/EIS-80) 
COOLING TOWERS/BLOWERS 
Control system for cooling tower fans (Patent), 3:47344 
COOLING TOWERS/DESIGN 
Advanced wet-dry cooling tower concept performance 
prediction, 3:47340 (COO-2500-2(Vol.1)) 
Advanced wet-dry cooling tower concept cross-flow tests, 
3:47341 (COO-2500-2(Vol.2)) 
COOLING TOWERS/ECONOMICS 
Capacitive pond as an improvement for the combination dry/wet 
cooling towers, 3:47343 
COOLING TOWERS/PERFORMANCE 
Advanced wet-dry cooling tower concept cross-flow tests, 
3:47341 (COO-2500-2(Vol.2)) 
Capacitive pond as an improvement for the combination dry/wet 
cooling towers, 3:47343 
Improving the winter performance of fan-assisted cooling towers, 
3:47345 
COOLING TOWERS/WATER POLLUTION 
Reviews of the environmental effects of pollutants. III. 
Chromium, 3:48908 (ORNL/EIS-80) 
COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 
COPEPODS 
See also ZOOPLANKTON 
COPEPODS/REPRODUCTION 
Effects of varying food and density on reproduction in Diaptomus 
clavipes Schacht, 3:48719 (ORNL/TM-6330) 
COPPER/ACTIVATION ANALYSIS 
Neutron activation analysis of shotgun pellets, 3:48420 
COPPER/BIOLOGICAL ACCUMULATION 
Heavy metals in mussels (Mytilus galloprovincialis) from the Gulf 
of La Spezia and from the promontory of Portofino, Italy, 
3:48727 
Metal survey of the marine clam Pitar morrhuana collected near a 
Rhode Island (USA) electroplating plant, 3:48873 
COPPER/BIOLOGICAL EFFECTS 
Effect of copper on the eggs and larvae of plaice and herring, 
3:48896 
Metal survey of the marine clam Pitar morrhuana collected near a 
Rhode Island (USA) electroplating plant, 3:48873 
COPPER/BIOLOGICAL LOCALIZATION 
Increase of Cd and the Cd:Zn ratio in the high molecular weight 
protein pool from apparently normal liver of tumor-bearing 
flounders (Parophrys vetulus), 3:48895 
COPPER/CATALYTIC EFFECTS 
Study of the deactivation of methanol synthesis catalysts. Final 
report, 3:47017 (EPRI-AF-694) 
COPPER/DEPOSITION 
Method for conducting electroless metal-plating processes (Patent 
application), 3:48318 
COPPER/ELECTRODEPOSITION 
Some mechanical properties of copper electrodeposited from 
commercial pyrophosphate and acid copper sulfate solutions, 
3:48310 (UCRL-80517) 
COPPER/EMISSION SPECTRA 
Angle-resolved photoelectron spectroscopy applied to the 
determination of the surface electronic structure of crystalline 
metals, 3:48335 (LBL-7676) 
COPPER/FRACTIONATION 
Evaluation of extraction techniques for the fractionation of copper 
and lead in model sediment systems, 3:48726 
COPPER/PHOTOELECTRON SPECTROSCOPY 
Photoemission from noble metals and adsorbates using 
synchrotron radiation, 3:48342 
COPPER/PHOTOEMISSION 
Photoemission from noble metals and adsorbates using 
synchrotron radiation, 3:48342 
COPPER/PHYSICAL RADIATION EFFECTS 
~~ —_— in twelve pure elements by 14.8-MeV neutrons, 
: 5 





COPPER/QUANTITATIVE CHEMICAL ANALYSIS 


COPPER/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
Distribution of Mn, Fe, Zn, Cd, and Cu in Baltic seawater; a study 
on the basis of one anchor station, 3:48724 
COPPER/TOXICITY 
Detoxication of metals by marine bivalves: an ultrastructural study 
of the compartmentation of copper and zinc in the oyster ostrea 
edulis, 3:48874 
COPPER COMPOUNDS/CHEMICAL REACTION KINETICS 
Kinetics and mechanism of the quenching of the emission of 
substituted polypyridineruthenium(1!) complexes. Reactions of 
RuLs*, *RuLs”*, and RuLs* with the copper(I)-copper(II) 
couple (L: bipyridine or phenanthroline derivative; laser 
radiation, pulsed irradiation studies also include Os(II)37* 
complexes), 3:48446 
COPPER OXIDES/CATALYTIC EFFECTS 
Study of the deactivation of methanol synthesis catalysts. Final 
report, 3:47017 (EPRI-AF-694) 
COPPER SULFATES/TOXICITY 
Toxicity of a mixture of metals on freshwater algae, 3:48851 
CORDOBA REACTOR/CONSTRUCTION 
Cordoba and Wolsung projects: a progress report, 3:47522 
(AECL-5840F) 
CORE CATCHERS 
Observations on effects of stainless steel on UO2-graphite 
interactions, 3:47938 
CORIUM/CHEMICAL REACTIONS 
Interactions between molten-core drbris and reactor materials, 
3:47935 
CORIUM/FREEZING 
Reactor safety research programs. Quarterly progress report, 
October 1-December 31, 1977, 3:47818 (BNL-NUREG-50785) 
CORIUM/REACTION KINETICS 
Steam explosion triggering phenomena: stainless steel and corium- 
E simulants studied with a floodable arc melting apparatus 
(BWR; PWR), 3:47851 (SAND-77-0998) 
CORROSION 
See also SCALING 
Problems raised by corrosion in the nuclear fuel cycle, 3:46844 
CORROSION RESISTANT ALLOYS/MATERIALS TESTING 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, July 1, 1977- 
a 30, 1977; month of September 1977, 3:46213 (FE- 
1784-33) 
COST/EVALUATION 
Craft estimation as a spinoff from cost estimation, 3:48061 (K/ 
CSD/INF-78/2) 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COVERINGS/PERFORMANCE TESTING 
Measurement techniques and instruments suitable for life- 
prediction testing of photovoltaic arrays. Interim report, 
3:47039 (DOE/JPL/954328-7) 
COVERINGS/SERVICE LIFE 
Measurement techniques and instruments suitable for life- 
prediction testing of photovoltaic arrays. Interim report, 
3:47039 (DOE/JPL/954328-7) 
CRABS 
See CRUSTACEANS 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
CREEKS 
See RIVERS 
CREEP/EQUATIONS 
-— in-reactor creep in the presence of significant swelling, 
CREEP/TEST FACILITIES 
Oak Ridge Irradiation Creep Facility, 3:48613 
CRG PROCESSES/COMPARATIVE EVALUATIONS 
Economics of fuel gas from coal: an update including the British 
Gas Corporation's slagging gasifier. Final report, 3:46209 
(EPRI-AF-782) 
CRITICALITY 
Neutron interaction analysis of a large nuclear facility, 3:46879 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROPS/CULTIVATION TECHNIQUES 
Mixed cropping, 3:47091 (CONF-7609161-) 
CROPS/PRODUCTION 
Production and processing: limitations and possibilities, 3:47087 
(CONF-7609161-) 
CROPS/PRODUCTIVITY 
Plant, crop, and energy-utilisation factors in agricultural 
productivity, 3:47094 (CONF-7609161-) 
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CROPS/SOLAR DRYING 
Utilisation of solar energy for crop storage, 3:47225 (CONF- 
7609 161-) 
CROPS/SOLAR REFRIGERATION 
Utilisation of solar energy for crop storage, 3:47225 (CONF- 
7609161-) 
CROPS/YIELDS 
Control and manipulation of photosynthesis, 3:47086 (CONF- 
7609161-) 
CRUDE OIL 
See PETROLEUM 
CRUSTACEANS 
See also COPEPODS 
DAPHNIA 
ZOOPLANKTON 
Polarographic studies on the nature of cadmium in scallop, oyster, 
and lobster, 3:48783 
CRUSTACEANS/MATING 
Copulatory behavior of the coconut or robber crab Birgus latro 
(L.) (Decapoda anomura, paguridea, coenobitidae), 3:48752 
CRYSTAL DEFECTS/DIAGNOSTIC TECHNIQUES 
Studies of defects and surfaces by channeling, 3:48320 (CONF- 
770642-15) 
CRYSTAL GROWTH/EQUIPMENT 
LSSA Large Area Silicon Sheet Task: continuous Czochralski 
process development. Quarterly report No. 2, January-March 
1978. Texas Instruments report No. 03-78-11, 3:47066 (DOE/ 
JPL/954887-2) 
CRYSTAL LATTICES/ION CHANNELING 
Studies of defects and surfaces by channeling, 3:48320 (CONF- 
770642-15) 
CRYSTALLINE LENS/BIOLOGICAL RADIATION EFFECTS 
Cellular proliferation and regeneration following tissue damage. 
Progress report (X radiation; rabbit lenses), 3:48834 (COO-2401- 
68 


CRYSTALLINE LENS/CELL PROLIFERATION 
Cellular proliferation and regeneration following tissue damage. 
Progress report (X radiation; rabbit lenses), 3:48834 (COO-2401- 
68) 


CRYSTALS 
See also LIQUID CRYSTALS 
CRYSTALS/EDGE DISLOCATIONS 
Steady state dislocation motion via molecular dynamics, 3:49029 
CRYSTALS/NEUTRON DIFFRACTION 
Neutron diffraction tomography: a unique, 3D inspection 
technique for crystals using an intensifier TV system, 3:48622 
(CONF-780555-1) 
CRYSTALS/PHYSICAL RADIATION EFFECTS 
Theory of irradiation creep, 3:48362 
CULTURES (CELLS) 
See CELL CULTURES 
CURIUM/CHEMISTRY 
Actinide elements in aquatic and terrestrial environments, 3:48703 
(ORNL-5365) 
CURIUM/SEPARATION PROCESSES 
Separation of actinides from aqueous high activity wastes. The 
OXAL process, 3:46922 
CURIUM 242/COMPATIBILITY 
Effects of radiations from transuranium nuclides on container 
surfaces, 3:48359 (DP-MS-78-9) 
CURIUM 244/BIOLOGICAL RADIATION EFFECTS 
Toxicity of 7*1Am and **'Cm after administration at nine days of 
gestation in the rat, 3:48840 
CURIUM 244/ENVIRONMENTAL TRANSPORT 
Interaction of radionuclides with geomedia associated with the 
Waste Isolation Pilot Plant (WIPP) site in New Mexico, 3:46942 
(SAND-78-0297) 
CURIUM 244/LUMINESCENCE 
Self-luminescence of several fluorite-structure halides doped with 
curium or berkelium, 3:48407 
CURIUM COMPOUNDS/PH VALUE 
Theoretical and experimental evaluation of waste transport in 
selected rocks: 1977 annual report of LBL Contract No. 
45901AK. Waste Isolation Safety Assessment Program: 
collection and generation of transport data, 3:46937 (LBL-7022) 
CURIUM COMPOUNDS/REDOX POTENTIAL 
Theoretical and experimental evaluation of waste transport in 
selected rocks: 1977 annual report of LBL Contract No. 
45901AK. Waste Isolation Safety Assessment Program: 
collection and generation of transport data, 3:46937 (LBL-7022) 
CURIUM COMPOUNDS/THERMODYNAMIC PROPERTIES 
Theoretical and experimental evaluation of waste transport in 
selected rocks: 1977 annual report of LBL Contract No. 
45901AK. Waste Isolation Safety Assessment Program: 
collection and generation of transport data, 3:46937 (LBL-7022) 
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CURIUM OXIDES/COMPATIBILITY 
Effects of radiations from transuranium nuclides on container 
surfaces, 3:48359 (DP-MS-78-9) 
CURRENT LIMITERS 
See also ELECTRIC CURRENTS 
POWER TRANSMISSION LINES 
CURRENT LIMITERS/OPERATION 
On the operation of current limiting transformers for charging 
high-voltage capacitor banks, 3:48575 
CUTTER LOADERS 
Statement about the work in the Almaznoe mine, 3:46436 
CUTTER LOADERS/AUTOMATION 
Horizon control of shearer loaders, 3:46427 
CUTTER LOADERS/CONTROL SYSTEMS 
Horizon control of shearer loaders, 3:46427 
CUTTER LOADERS/RESEARCH PROGRAMS 
Improvements in coalface equipment and its handling. Final 
report, 3:46473 
CUTTING TOOLS/PERFORMANCE TESTING 
Development trends for efficiency increase of planing devices, 
3:47081 
CYANATES/ADSORPTION 
Studies on evaluation and utilization of activated carbon. II. 
Liquid phase adsorption properties of activated carbon prepared 
from sulfonated asphalt, 3:46726 
CYANIDES/TOXICITY 
Occupational health issues and fossil-energy development, 3:46538 
(TID-28443) 
CYCLES (THERMODYNAMIC) 
See THERMODYNAMIC CYCLES 
CYCLIC ADENOSINE MONOPHOSPHATE 
See AMP 
CYCLOALKENES/STRUCTURAL CHEMICAL ANALYSIS 
Photodissociation spectroscopy and structural rearrangements in 
ions of cyclooctatetraene, styrene, and related molecules, 
3:48462 
CYCLONE SEPARATORS 
Use of hydrocyclones in urea dewaxing, 3:46676 
CYCLONE SEPARATORS/EROSION 
Pipeline gas from coal-hydrogenation (IGT Hydrogasification 
Process). Project 9000 interim report No. 1, July 1, 1976-June 
30, 1977, 3:46225 (FE-2434-23) 
CYCLOTRON INSTABILITY 
Cyclotron waves in plasma, 3:49120 
Cyclotron instability of plasma with the collisional ion distribution 
in an open trap, 3:49121 
CYLINDERS/GEOMETRY 
Solid-angle subtended at a point by a cylinder, 3:49332 
CYTOCHROME OXIDASE/REDUCTION 
Application of nanosecond fluorescence spectroscopy to 
cytochrome c oxidase, 3:48757 (UR/3490/LCP-7) 
CYTOCHROMES/BIOCHEMICAL REACTION KINETICS 
Electron transfer reactions of cytochrome c, 3:48768 
CYTOCHROMES/ELECTRON TRANSFER 
Electron transfer reactions of cytochrome c, 3:48768 
CYTOCHROMES/GENETICS 
Genetic control of yeast iso-1 and iso-2-cytochrome c after 15 
years, 3:48776 (UR-3490-1345) 
CYTOLOGY 
Serum alpha-antitrypsin in patients with lung cancer or abnormal 
sputum cytology, 3:48780 
CZECHOSLOVAKIA/COAL MINES 
Assumed development of methane in the mining of the south part 
of the Ostrava-Karvina basin, 3:46443 
CZECHOSLOVAKIA/NATURAL GAS DISTRIBUTION 
SYSTEMS 
— of long-distance gas transport in Czechoslovakia, 
CZECHOSLOVAKIA/NUCLEAR POWER 
Main trends of activities of the CMEA Standing Commission for 
Peaceful Uses of Atomic Energy, 3:47661 
CZOCHRALSKI METHOD 
LSSA Large Area Silicon Sheet Task: continuous liquid feed 
Czochralski growth. Quarterly report, October-December 1977. 
Siltec report No. 0140-0080, 3:47065 (DOE/JPL/954886-1) 


D 


DAPHNIA 
See also ZOOPLANKTON 
DAPHNIA/MORPHOLOGY 
Fine structure of the ephippium of Daphnia pulex (Crustacea: 
cladocera), 3:48801 
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DAPHNIA/POPULATION DYNAMICS 
Population dynamics of Daphnia galeata mendotae as modified by 
chronic cadmium stress, 3:48871 
DARRIEUS ROTORS/AERODYNAMICS 
High speed vertical axis wind machine, 3:47312 (CONF-740855- 
P1) 
DARRIEUS ROTORS/DATA ACQUISITION SYSTEMS 
Data acquisition and signal processing for a vertical axis wind 
energy conversion system, 3:47323 (SAND-78-1000C) 
DARRIEUS ROTORS/PERFORMANCE 
High speed vertical axis wind machine, 3:47312 (CONF-740855- 
Pl) 
DARRIEUS ROTORS/PERFORMANCE TESTING 
Data acquisition and signal processing for a vertical axis wind 
energy conversion system, 3:47323 (SAND-78-1000C) 
DOE/Sandia Darrieus program status, 3:47321 (SAND-78-0851C) 
Some experiments with a vertical axis wind rotor to study design 
factors and structure, 3:47314 (CONF-740855-P1) 
DARRIEUS ROTORS/RESEARCH PROGRAMS 
DOE/Sandia Darrieus program status, 3:47321 (SAND-78-0851C) 
Some experiments with a vertical axis wind rotor to study design 
factors and structure, 3:47314 (CONF-740855-P1) 
Wind energy research at the National Research Council of 
Canada, 3:47318 (CONF-740855-P2) 
DARRIEUS ROTORS/TURBINE BLADES 
Structural performance of the DOE/Sandia 17 meter vertical axis 
wind turbine, 3:47322 (SAND-78-0880C) 
DATA ACQUISITION SYSTEMS/ELECTRONIC EQUIPMENT 
Data acquisition and signal processing for a vertical axis wind 
energy conversion system, 3:47323 (SAND-78-1000C) 
DATA ACQUISITION SYSTEMS/LOGIC CIRCUITS 
Tektronix GS-4051: MCS-8080 software system, 3:49327 (UCID- 
17779) 
DATA ANALYSIS/COMPUTERS 
Geographical data structures supporting regional analysis, 3:46390 
DATA ANALYSIS/DIGITAL COMPUTERS 
ALICE system for digitizing map data, 3:48929 
DATA COMPILATION/INVENTORIES 
Spatial data on energy, environmental, and socio-economic themes 
at Oak Ridge National Laboratory: 1977 inventory, 3:48053 
(ORNL-5395) 
DATA PROCESSING/COMPUTERS 
Processing aerial and satellite data, 3:48738 
DAUGHTER PRODUCTS/MAXIMUM PERMISSIBLE 
CONCENTRATION 
Impact of decay daughters in low-level radioactive waste, 3:48704 
DAUGHTER PRODUCTS/RADIONUCLIDE MIGRATION 
Uranium-daughter migration and U/Pb isotope apparent ages of 
uranium ores, Shirley Basin, Wyoming, 3:46802 
DC TO AC INVERTERS 
See INVERTERS 
DECAY INSTABILITY 
High-frequency electric field plasma heating, 3:49056 
DECOMMISSIONING 
See REACTOR DECOMMISSIONING 
DECONTAMINATION/PLANNING 
Design for planning the cleanup of formerly used radium- 
contaminated sites, 3:48469 (ORNL/TM-6298) 
DEFICIENCY (NUTRITIONAL) 
See NUTRITIONAL DEFICIENCY 
DELAWARE/ENERGY CONSUMPTION 
Energy situation in the Mid-Atlantic region, 3:48137 (BNL-50703) 
DELAWARE/ENERGY SUPPLIES 
Energy situation in the Mid-Atlantic region, 3:48137 (BNL-50703) 
DEMAND LIMITERS 
See CURRENT LIMITERS 
DEMONSTRATION PLANTS 
See also INDUSTRIAL PLANTS 
PILOT PLANTS 
DEMONSTRATION PLANTS/DESIGN 
Fossil Energy Program. Progress report for April 1978, 3:46148 
(ORNL/TM-6386) 
DEMONSTRATION PLANTS/ENVIRONMENTAL IMPACTS 
Environmental monitoring handbook for coal conversion facilities, 
3:46379 (ORNL-5319) 
DEMONSTRATION PLANTS/EQUIPMENT 
Fossil energy program progress report for March 1978, 3:46237 
(ORNL/TM-6385) 
DEMONSTRATION PLANTS/SOCIO-ECONOMIC FACTORS 
Environmental monitoring handbook for coal conversion facilities, 
3:46379 (ORNL-5319) 
DEMONSTRATION PROGRAMS/DECISION MAKING 
Applied research project selection in mission-oriented agencies: an 
approach, 3:48097 (DOE/ET-0049) 
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DEMONSTRATION PROGRAMS/GOVERNMENT POLICIES 
Conference on business opportunities for small R and D firms in 
energy research, development, and demonstration, 3:48096 
(CONF-770604-) 
DENMARK/PETROLEUM INDUSTRY 
International energy trends: monthly supplement on oil trends, 
3:46703 (NP-23133) 
DENMARK/WIND POWER PLANTS 
Some Danish experiences with wind energy systems, 3:47305 
(CONF-740855-P 1) 
Today's economy of the 200 kW experimental Gedser windmill, 
3:47295 (CONF-740855-P2) 
Wind power possibilities in Denmark, 3:47317 (CONF-740855-P2) 
DENMARK/WIND TURBINES 
Some Danish experiences with wind energy systems, 3:47305 
(CONF-740855-P1) 
Some early Danish experiences: supplement, 3:47306 (CONF- 
740855-P1) 
DENSITOMETERS/OPERATION 
Determination of the volumetric weight of peat soils in natural 
deposits by the gamma densitometry method, 3:46336 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 


See DNA 
DESERTS/ENVIRONMENTAL EFFECTS 
Atmospheric statistical dynamic models. Climate experiments: 
albedo experiments with a zonal atmospheric model, 3:48713 
(UCRL-81284) 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
See also CEA-ADL DUAL ALKALi PROCESS 
CLAUS PROCESS 
HOT GAS CLEANUP 
IFP PROCESS 
DESULFURIZATION/CATALYSTS 
Desulfurization of residual petroleum oils and catalysts therefor 
(Patent), 3:46655 
DESULFURIZATION/TECHNOLOGY ASSESSMENT 
Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:46358 (EPRI-FP-713(Vol.2)) 
Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:46359 (EPRI-FP-713(Vol.3)) 
DESULFURIZA TION/WASTE DISPOSAL 
Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:46359 (EPRI-FP-713(Vol.3)) 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATION WAVES 
See SHOCK WAVES 
DETONATION WAVES/THREE-DIMENSIONAL 
CALCULATIONS 
Three-dimensional shock-change relations for reactive fluids, 
3:48972 (LA-7253) 
DETRITUS/BIODEGRADATION 
Effects of acid precipitation on macrophytes in oliotrophic 
Swedish lakes, 3:48733 
DEUTERIUM/ADSORPTION 
Deuterium pumping speeds of overlaid titanium thin films, 3:48340 
i — alloys of the lanthanides for tritium recovery, 
DEUTERIUM/COLLISIONS 
Cross sections and equilibrium fractions of D* and De* ions in 
metal vapors. Project progress report, June 1, 1976-February 1, 
1978 (2 to 160 KeV), 3:48962 (COO-4022-1) 
DEUTERIUM/GETTERING 
Use of binary alloys of the lanthanides for tritium recovery from 
CTR blankets, 3:46984 (LA-UR-78-1231) 
DEUTERIUM/ISOTOPIC EXCHANGE 
Isotopic exchange equilibrium for hydrogen and deuterium in 
liquid lithium, 3:46988 
DEUTERIUM/VAPOR PRESSURE 
Raoult's Law for liquid D-T and H-T, 3:48965 
DEUTERIUM IONS/COLLISIONS 
Cross sections and equilibrium fractions of D* and D2* ions in 
metal vapors. Project progress report, June 1, 1976-February 1, 
1978 (2 to 160 KeV), 3:48962 (COO-4022-1) 
DEUTERIUM IONS/DIFFUSION 
Behavior of implanted D and He in pyrolytic graphite, 3:48397 
(CONF-78043 1-12) 
DEUTERIUM IONS/PRODUCTION 
Negative hydrogen and deuterium ion production by a laser 
oo of alkali hydride/deuteride targets, 3:49230 (BNL- 
DEUTERIUM OXIDES 
See HEAVY WATER 
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DEUTERIUM TRITIDES/MECHANICAL PROPERTIES 
Cryogenic implications for DT, 3:46987 (CONF-771129-) 
DEUTERIUM TRITIDES/PHYSICAL PROPERTIES 
Cryogenic implications for DT, 3:46987 (CONF-771129-) 
DEVELOPING COUNTRIES/ECONOMIC DEVELOPMENT 
Capacity expansion in electric generation with reference to the 
developing countries, 3:48171 (BNL-24260) 
DEVELOPING COUNTRIES/ELECTRIC POWER 
Capacity expansion in electric generation with reference to the 
developing countries, 3:48171 (BNL-24260) 
DEVELOPING COUNTRIES/ENERGY DEMAND 
Energy needs, uses, and resources in developing countries, 3:48138 
(BNL-50784) 
DEVELOPING COUNTRIES/ENERGY SOURCE 
DEVELOPMENT 
Energy needs, uses, and resources in developing countries, 3:48138 
(BNL-50784) 
DEVELOPING COUNTRIES/ENERGY SOURCES 
Non-commercial fuels in developing countries, 3:48740 (CONF- 
7609161-) 
DEVELOPING COUNTRIES/ENERGY SUPPLIES 
Energy needs, uses, and resources in developing countries, 3:48138 
(BNL-50784) 
DIAGNOSTIC TECHNIQUES 
See also BIOMEDICAL RADIOGRAPHY 
Photobiology in medicine (UV-induced skin cancer), 3:48794 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DICHLORODIETHYLAMINE 
See NITROGEN MUSTARD 
DIELECTRIC MATERIALS/ION IMPLANTATION 
Method and means of directing an ion beam onto an insulating 
surface for ion implantation or sputtering (Patent application), 
3:48963 
DIELECTRIC MATERIALS/SPUTTERING 
Method and means of directing an ion beam onto an insulating 
surface for ion implantation or sputtering (Patent application), 
63 


See DIELECTRIC MATERIALS 
DIENES/STRUCTURAL CHEMICAL ANALYSIS 

Cubitene: an irregular twelve-membered-ring diterpene from a 
termite soldier (1,5-dimethy]-8, 10-bis(isopropeny!)cyclododeca- 
1,5-diene), 3:48456 

DIES/MATERIALS 

Development and evaluation of die and container materials. 
Second quarterly progress report, January 1-March 31, 1978 
(For molten silicon), 3:47060 (DOE/JPL/954876-2) 

Study program to develop and evaluate die and container 
materials. Second quarterly report, January-March 1978 (For 
liquid silicon), 3:47061 (DOE/JPL/954877-2) 

DIESEL ENGINES/CATALYTIC CONVERTERS 

Effects of catalytic reactors on diesel exhaust composition, 3:48590 
(BM-TPR-105) 

DIESEL ENGINES/EXHAUST RECIRCULATION SYSTEMS 

Exhaust gas return system for auto-igniting internal combustion 
engines (Patent), 3:48282 

DIESEL ENGINES/FIRE HAZARDS 

Hazards associated with the operation of diesel driven mining 

machines in the Legnica Glogow mining basin, 3:48583 
DIESEL ENGINES/HEALTH HAZARDS 

Use of diesel engines in U.S. mines is threatened by safety/health 

agency, 3:46433 
DIESEL ENGINES/NOISE 

Hazards associated with the operation of diesel driven mining 

machines in the Legnica Glogow mining basin, 3:48583 
DIESEL ENGINES/REGULATIONS 

Effect of different regulations in various parts of the world on the 
design and certification of diesel equipment for underground 
coal mines, 3:46408 

DIESEL FUELS/BIOLOGICAL LOCALIZATION 

Benzo(a)pyrene monooxygenase induction in marine fish: 

molecular response to oil pollution, 3:48894 
DIESEL FUELS/COMBUSTION PROPERTIES 

Method for calculating flash point and viscosity of diesel fuels 

obtained by blending several components, 3:46692 
DIESEL FUELS/FIRE PREVENTION 

Hazards associated with the operation of diesel driven mining 

machines in the Legnica Glogow mining basin, 3:48583 
DIESEL FUELS/PHYSICAL PROPERTIES 

Method for calculating flash point and viscosity of diesel fuels 

obtained by blending several components, 3:46692 
DIESEL FUELS/PRODUCTION 
Liquid coal products, 3:46284 





OCTOBER 31, 1978 


DIESEL FUELS/VISCOSITY 

Method for calculating flash point and viscosity of diesel fuels 

obtained by blending several components, 3:46692 
DIET/RESPONSE MODIFYING FACTORS 

Effects of milk diet on gastrointestinal absorption of cadmium in 

adult mice, 3:48886 
DIETHYLENETRIAMINEPENTAACETIC ACID 

See DTPA 
DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 

Finite-element method for elliptic-type differential equations, 
3:49038 (ANL-CT-78-29) 

Renormalization methods for several marching algorithms used in 
the direct solution of elliptic equations, 3:49322 (SAND-78- 
0736) 

Theory and practice of solving ordinary differential equations 
(ODEs) (Runge-Kutta method; lectures in Spanish), 3:49318 
(SAND-78-0100) 

DIFFUSERS/DESIGN 
Submersible diffuser (Patent), 3:47027 
DIFFUSION/COMPUTER CALCULATIONS 

Computer code for calculating the atmospheric transport of 
radioactive pollutants under inhomogeneous and instationary 
conditions, 3:48685 

DIFFUSION/MATHEMATICAL MODELS 

Meteorological diffusion models for a computer program for 
instationary and inhomogeneous dispersion of radioactive 
pollutants, 3:48684 

DIFFUSION/SPATIAL DISTRIBUTION 

Finite element numerical study of atmospheric turbulent motion 

and diffusion in planetary boundary layer, 3:48647 (BNL-24187) 
DIGESTIVE SYSTEM DISEASES/DIAGNOSIS 

Effect of ethanol on galactose tolerance in man, 3:48787 (LA-UR- 
78-1416) 

DIGITAL COMPUTERS/DESIGN 

Analysis and performance of computer instruction sets, 3:49323 
(SLAC-205) 

DIGITAL COMPUTERS/MATHEMATICAL MODELS 

Analysis and performance of computer instruction sets, 3:49323 
(SLAC-205) 

DIGITAL COMPUTERS/PROGRAMMING 

ALICE system for digitizing map data, 3:48929 

DIGITIZERS/ON-LINE CONTROL SYSTEMS 

Microprocessor control tames CCD transient digitizer, 3:48571 

(UCRL-80917) 
DIOLS 

See GLYCOLS 
DISCHARGING (REACTOR) 

See REACTOR FUELING 
DISPERSION NUCLEAR FUELS 

(A dispersion of nuclear fuel particles in a solid.) 

Development of Be2(O-graphite-UC, fuel for pulsed reactors, 
3:47798 

DISPLAY DEVICES 

ALICE system for digitizing map data, 3:48929 
DISTILLATION 

Naphthalene-thionaphthene separation by rectification, 3:46295 
DISTILLATION EQUIPMENT/DESIGN 

Calculation of basic parameters of distillation in a complex tower 
for separation of crude oil, 3:46675 

Investigation of the hydraulics of directed-jet trays with partially 
compensated directed flow, 3:46682 

Possible designs for rotary apparatus for vacuum distillation, 
3:46664 

Ways of improving tar distillation apparatus, 3:46296 

DISTILLATION EQUIPMENT/EFFICIENCY 

Use of computer in the evaluation of distillation-column 

performance, 3:46658 
DISTILLATION EQUIPMENT/MATHEMATICAL MODELS 

Use of computer in the evaluation of distillation-column 

performance, 3:46658 
DISTILLATION EQUIPMENT/PERFORMANCE 
Investigation of the hydraulics of directed-jet trays with partially 
compensated directed flow, 3:46682 
DISTRICT HEATING 
See also GEOTHERMAL DISTRICT HEATING 
DISTRICT HEATING/COST 
Transportable district heating reactor, 3:47665 
DISTRICT HEATING/ENERGY CONSERVATION 

District-heating supply as seen from the point of view of energy 
saving. results of the bmft study “technologies for energy 
saving.”, 3:48219 

DISTRICT HEATING/FEASIBILITY STUDIES 

Large-city district-heating studies for the Minneapolis-St. Paul 

area, 3:48116 (ORNL/TM-6283) 


DRIFT INSTABILITY/QUASILINEAR PROBLEMS 


DISTRICT HEATING/FORECASTING 
District-heating supply as seen from the point of view of energy 
saving. Results of the BMFT study ‘Technologies for energy 
saving’, 3:47666 
DISUSED MINESHAFTS 
See ABANDONED SHAFTS 
DIVERTORS/DESIGN 
Improved bundle divertor design for ISX-B, 3:49182 (ORNL/Sub- 
7117/26) 
Tokamak divertor impact on the toroidal field magnet and 
vacuum system, 3:49178 (ANL/FPP/TM-103) 
DIVERTORS/ORBITS 
Bundle divertor. Part II. Plasma properties, 3:49192 
DIVERTORS/PERFORMANCE TESTING 
Improved bundle divertor design for ISX-B, 3:49182 (ORNL/Sub- 
7117/26) 
DNA 
(Deoxyribonucleic acid.) 
DNA/BIOLOGICAL RADIATION EFFECTS 
Carcinogenic effects of radiation-introduction (uv radiation), 
3:48831 
DNA/BIOSYNTHESIS 
Cellular proliferation and regeneration following tissue damage. 
Progress report (X radiation; rabbit lenses), 3:48834 (COO-2401- 
68 


DNA/NUCLEOSIDES 
Immunological detection of O*-methylguanine in alkylated DNA, 
3:48797 
DNA/STRAND BREAKS 
Synergism between 365- and 254-nm radiations for inactivation of 
Escherichia coli, 3:48822 
DOCUMENT RETRIEVAL 
See INFORMATION RETRIEVAL 
DODECANE/RADIOLYSIS 
Identification of complexing radiolytic products of the Purex 
Systems (20% TBP-Dodecane-HNOs), 3:46875 (KFK-2304) 
DOPAMINE/BIOLOGICAL EFFECTS 
Regulation of cyclic GMP, cyclic amp and lactate dehydrogenase 
by putative neutrotransmitters in the C6 rat glioma cell line, 
3:48756 (UCLA-12-1151) 
DOSE COMMITMENTS/COST BENEFIT ANALYSIS 
Dose commitments: how far into the future, 3:48827 
DOSE RATES/RADIOSENSITIVITY EFFECTS 
Radiation-induced pulmonary fibrosis: study of changes in 
collagen constituents in different lung regions of beagle dogs 
after inhalation of beta-emitting radionuclides (®Y, *'Y, '*Ce, 
and *Sr), 3:48838 
DOSEMETERS/DESIGN 
Fast reactor fluence dosimetry technical progress report for 
period January-March 1978, 3:47532 (AI-DOE-13236) 
DOSE-RESPONSE RELATIONSHIPS 
Nonlinear dose-response relationship for the binding of the 
carcinogen benzo(a)pyrene to rat liver DNA in vivo, 3:48764 
DOUBLET REACTORS/DEMONSTRATION PROGRAMS 
Doublet demonstration fusion power reactor, 3:49151 (GA-A- 
14974) 
DOUBLET REACTORS/DESIGN 
Doublet demonstration fusion power reactor, 3:49151 (GA-A- 
14974) 
Doublet III design and construction, 3:49165 
DOUBLET REACTORS/RESEARCH PROGRAMS 
Experimental objectives and plans of Doublet ITI, 3:49164 
DOWTHERM 
See BIPHENYL 
DRESDEN-1 REACTOR/DECONTAMINATION 
Chemical cleaning of Dresden Unit 1, 3:47441 
Prototype operation for the Dresden-1 decontamination, 3:47442 
DRESDEN-1 REACTOR/REACTOR OPERATION 
Dresden | Plutonium Recycle Program report, July 1, 1976-June 
30, 1977, 3:47432 (GA-A-14989) 
DRESDEN-3 REACTOR/FUEL-CLADDING INTERACTIONS 
Observation of pellet/cladding interaction defects in Dresden-3 
fuel rods, 3:47445 
DRESDEN-3 REACTOR/STEAM CONDENSERS 
Locating leaks in a BWR condenser, 3:47462 
DRIFT INSTABILITY 
Drift waves in inhomogeneous plasmas with shear and 
temperature gradients, 3:49119 
Preliminary investigation of trapped particle instabilities in EBT, 
3:49108 (ORNL/TM-6318) 
DRIFT INSTABILITY/ANALYTICAL SOLUTION 
Theory and numerical simulations on collisionless drift instabilities 
in three dimensions, 3:49114 
DRIFT INSTABILITY/QUASILINEAR PROBLEMS 
Theory of particle and energy flux from the magnetic flutter of 
drift waves, 3:49105 (NRL-MR-3752) 





DRILL CORES/EVALUATION 


DRILL CORES/EVALUATION 
Study of problems related to the restoration of the natural state of 
core samples, 3:46582 
DRILLING EQUIPMENT/CONTROL SYSTEMS 
Tasks of diagnostics in programmed control of the direction of 
drilling, 3:46626 
DRILLING EQUIPMENT/DESIGN 
Drilling shot holes and bolt holes in compact rocks, 3:46454 
DRILLING EQUIPMENT/TESTING 
Drilling shot holes and bolt holes in compact rocks, 3:46454 
DRILLING FLUIDS/PERFORMANCE TESTING 
Investigation of the process of structure formation of dispersions 
of kaolinitic clays in the presence of polyelectrolyte K-4, 
3:46635 
DRILLING FLUIDS/UNSTEADY FLOW 
Problem of determination of the pressure loss of a viscoplastic 
liquid in unsteady motion over a cylindrical pipe, 3:46622 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DRILLING RIGS/HYDRAULIC EQUIPMENT 
Investigation of the dynamics of the hydraulic lifting gear of a 
drilling rig for continuous round trips, 3:46634 
DRINKING WATER/PURIFICATION 
Use and thermal regeneration of activated carbon in Switzerland, 
3:48725 
DRINKING WATER/QUALITY CONTROL 
Discussion about the economic viability of water from brown coal 
Open-pit mines, 3:46363 
DROPLETS/EVAPORATION 
Evaporation of a liquid droplet, 3:48475 
DRUGS 
See also ANTIBIOTICS 
METHYLENE BLUE 
RADIOPHARMACEUTICALS 
DRUGS/BIOLOGICAL EFFECTS 
Effect of stimulants, depressants, and protein synthesis inhibition 
on retention (Mice), 3:48900 
Regulation of cyclic GMP, cyclic amp and lactate dehydrogenase 
by putative neutrotransmitters in the C6 rat glioma cell line, 
3:48756 (UCLA-12-1151) 
DRUGS/RISK ASSESSMENT 
Regulation of food and drugs including risk concepts, 3:48922 
DRYERS 
See also SOLAR DRYERS 
DRYERS/SOLAR HEATING SYSTEMS 
Solar industrial process heat for kiln drying lumber, 3:47217 
(CONF-770152-) 
DTPA 
(Diethylenetriaminepentaacetic acid.) 
DTPA/BIOLOGICAL EFFECTS 
Embryotoxicity of the calcium and zinc salts of 
"ates pea acid (DTPA) in Wistar rats, 
:48905 
DTPA/TOXICITY 
Toxicity of inhaled Ca-DTPA in the beagle dog, 3:48906 
DUAL CYCLE COOLING SYSTEMS/DESIGN 
Dual-cycle power plant with internal and external heating of a gas 
turbine circuit (Patent), 3:47744 
DURIRON/MATERIALS TESTING 
Materials development for thermochemical cycles: sulfuric acid 
vaporizer. Semiannual technical report, October 1, 1977-March 
31, 1978, 3:48347 (UCID-17835-78-1) 
DUSTS/CONTROL 
Dust control in Belgian coal mines: position at the beginning of 
1976, 3:46486 
State of the art of dust abatement in coal mines, 3:46448 
Unspecific treatment of coal seams by means of the mechanized 
system KM-81 E, 3:46442 
DUSTS/EXPLOSIONS 
Comparison of the suppressive behaviour against coal-dust 
explosions of SMRE triggered barriers in the Buxton and 
Tremonia test galleries, 3:46488 
Investigations of the suppression of coal-dust and methane 
explosions by triggered barriers, 3:46487 
Results obtained with the methods used to classify the anti-flash 
properties of anti-firedamp explosives, 3:46441 
DUSTS/MAXIMUM PERMISSIBLE CONCENTRATION 
Some results of air pollution work in Jharia coalfield, 3:46386 
DUSTS/MONITORING 
Assessment of measured results of the dust content in air in mines 
_— aw BARBARA 3 gravimetric continuous dust meter, 
4654 
DYE LASERS/EMISSION SPECTRA 
A dye laser with a partial-selective resonator, 3:48535 
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DYE LASERS/FILTERS 
Intraresonator isotopic filtration of emission from a dye laser, 
3:46848 
DYE LASERS/OPERATION 
Generation of short light impulses in a quasi-stationary dye laser 
system in the presence of a spike transition process, 3:48544 
DYNAMICS 
See MECHANICS 


EARTH ATMOSPHERE 
See also AIR 
SURFACE AIR 
EARTH ATMOSPHERE/ADVECTION 

Observed generation and breaking of atmospheric internal gravity 

waves over the ocean, 3:48955 
EARTH ATMOSPHERE/AIR POLLUTION 

Environmental control technology for atmospheric carbon 
dioxide. Quarterly progress report No. 1, June 20, 1977- 
September 30, 1977, 3:48652 (BNL-50794) 

EARTH ATMOSPHERE/MATHEMATICAL MODELS 

Atmospheric statistical dynamic models. Model performance: the 
Lawrence Livermore Laboratoy Zonal Atmospheric Model, 
3:48691 (UCRL-81282) 

Atmospheric statistical dynamic models. Climate experiments: 
albedo experiments with a zonal atmospheric model, 3:48713 
(UCRL-81284) 

EARTH ATMOSPHERE/MONITORING 

Effect of human activities on the Earth's atmosphere and future 

trends, 3:48670 
EARTH ATMOSPHERE/STRATIFICATION 

Effect of upper inversion layer on diffusion of pollutants in 

mountain-valley terrain, 3:48655 (COO-2455-20) 
EARTH ATMOSPHERE/TURBULENCE 

Observed generation and breaking of atmospheric internal gravity 

waves over the ocean, 3:48955 
EARTH CRUST/PLATE TECTONICS 

Earth’s crustal plate boundaries: energy and mineral resources, 

3:48938 
EARTH CRUST/TECTONICS 

Travel-time curve and structure of the earth's crust in Central 
Asia according to recordings of powerful explosions, 3:48954 
(UCRL-Trans-1 1372) 

EARTH PENETRATORS/COORDINATES 

Locating a buried magnetic dipole, 3:49037 (SAND-77-0646C) 
EARTH-COVERED BUILDINGS/DESIGN 

Multi-storied building (Patent), 3:48496 
EARTHQUAKES 

Earthquakes of Sweden 1891-1957, 1963-1972, 3:48933 (KBS-TR- 
21 


Investigation of the seismicity at regional and teleseismic distances 
following underground nuclear detonations. Final technical 
report, 3:48640 (COO-2782-2) 

EARTHQUAKES/DATA COMPILATION 
Earthquake instrumentation in the southeastern region, 3:48937 
(Y/EN-213) 
EARTHQUAKES/GROUND MOTION 
Comments on earthquake response spectra, 3:47953 
EARTHQUAKES/MAPS 

Regional tectonics and seismicity of eastern Nebraska. Annual 

report, June 1, 1976-June 1, 1977, 3:48935 (NUREG/CR-0053) 
EARTHQUAKES/SEISMIC DETECTION 

Identification of sP wave on records of deep earthquakes in 
central Asia, 3:48940 (UCRL-Trans-11371) 

Processing of seismic signals for pattern recognition, 3:48645 (LA- 
UR-78-1507) 

EARTHWORMS 
See ANNELIDS 
EAST MESA GEOTHERMAL FIELD/HYDROLOGY 
Results of interference tests from two geothermal reservoirs, 
3:47273 
EAST MESA GEOTHERMAL FIELD/RESERVOIR 
ENGINEERING 
— 4 interference tests from two geothermal reservoirs, 
4 
EAST MESA GEOTHERMAL FIELD/TELLURIC SURVEYS 

Telluric mapping over the Mesa Geothermal Anomaly, Imperial 

Valley, California, 3:47258 
EBASCO STANDARD PLANT 

ESSAR Volume 1; introduction and site characteristics, 3:47652 

(DOCKET-STN-50591-1) 
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E-BEAM TYPE REACTORS/BIBLIOGRAPHIES 

World survey of major facilities in inertial confinement 

experiments, 3:49282 
EBR-2 REACTOR/FUEL ASSEMBLIES 

Experimental confirmation of the design to minimize vibration and 

wear in 61-pin wire-spaced EBR-II subassemblies, 3:47568 
EBR-2 REACTOR/FUEL ELEMENT FAILURE 

Results from experiment F11A after incurring cladding breach in 

EBR-II, 3:47565 
EBR-2 REACTOR/FUEL PINS 

Performance of EBR-II MARK-II metallic driver fuel to 10 at.% 

burnup, 3:47566 
EBR-2 REACTOR/IN CORE INSTRUMENTS 

Design and fabrication of the EBR-II environmental instrumented 

subassembly: Test XX07, 3:47534 (ANL-76-78) 
EBR-2 REACTOR/IRRADIATION CAPSULES 
Creep specimen container and EBR-II irradiation subassembly 
design, 3:47797 
EBR-2 REACTOR/REACTIVITY INSERTIONS 
Response of EBR-II to reactivity insertion, 3:47533 (ANL-75-41) 
EBR-2 REACTOR/REACTOR MATERIALS 

Data and analyses for Inconel X750 springs irradiated in SURV-1, 
-3, -4, -5, and -6, 3:47535 (ANL-77-11) 

EBR-2 REACTOR/REACTOR SAFETY EXPERIMENTS 

Experimentally based limits on SAREF test-fuel-motion reactivity 
feedback, 3:47918 

EBR-2 REACTOR/REACTOR STABILITY 

Experience with transient testing and simulation at EBR-II, 

3:47941 
EBR-2 REACTOR/SPRINGS 

Data and analyses for Inconel X750 springs irradiated in SURV-1, 

-3, -4, -5, and -6, 3:47535 (ANL-77-11) 
EBR-2 REACTOR/TRANSIENTS 

Experience with transient testing and simulation at EBR-II, 

3:47941 
ECCS 

(Emergency core cooling system.) 

Development of emergency core cooling systems in the PWR, 
BWR, and HWR Candu type of nuclear power plants, 3:47850 
(PPGM-R93-76) 

ECCS/HEAT TRANSFER 

Instationary heat transfer in a droplet flow after exceeding of the 

wetting temperature (BWR; PWR), 3:47963 
ECCS/MATHEMATICAL MODELS 

Safety evaluation report on Westinghouse Electric Company 
ECCS evaluation model for plants equipped with upper head 
injection, 3:47832 (NUREG-0297) 

ECCS/TWO-PHASE FLOW 

Two-phase flow phenomena in nuclear reactor technology. 
Quarterly report, September 1-November 30, 1977, 3:47843 
(NUREG/CR-0035) 

ECN/RESEARCH PROGRAMS 
Holland’s reactor centre makes the shift to energy research, 
3:47686 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECOLOGY 
See also RADIOECOLOGY 
ECOLOGY/DATA ANALYSIS 
Resources and Operations Section, 3:49335 (ORNL-5365) 
ECOLOGY/DATA COMPILATION 
Resources and Operations Section, 3:49335 (ORNL-5365) 
ECOLOGY/EDUCATION 
Resources and Operations Section, 3:49335 (ORNL-5365) 
ECONOMIC DEVELOPMENT 
See also COMMERCIAL SECTOR 

Ecodevelopment and the irrational use of resources. Part 2 

(Suggestions for establishing use guidelines), 3:48093 
ECONOMIC DEVELOPMENT/REGIONAL COOPERATION 
Southwest: a region under stress (Analysis of environmental, 
resource-revenues, and water-resources issues), 3:48067 
ECONOMIC GROWTH 
Growth versus conservation: a Veblenian perspective, 3:48134 
ECONOMICS 
Environmental use and the market (Book), 3:48088 
ECONOMIZERS/MEMBRANES 
Determination of the optimal width of intertube spacing in 
membrane economizers for boilers, 3:47361 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 
ECOSYSTEMS/DATA ANALYSIS 
Ecosystem Analysis Program, 3:48689 (ORNL-5365) 
ECOSYSTEMS/MATHEMATICAL MODELS 
Ecosystem Analysis Program, 3:48689 (ORNL-5365) 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 


ELECTRIC GENERATORS/CONTROL SYSTEMS 


EGGS/POLLUTION 
Aquatic Ecology Section, 3:48722 (ORNL-5365) 
EGR SYSTEMS 
See EXHAUST RECIRCULATION SYSTEMS 
EHF RADIATION 
See MICROWAVE RADIATION 
EHV AC SYSTEMS/EQUIPMENT PROTECTION DEVICES 
Appreciation of usability of a new type selector of faulted phase 
for protection of 220 and 400 kV lines, 3:47409 
EHV AC SYSTEMS/POWER SUBSTATIONS 
Electric field intensity in 400 kV substations, 3:47408 
EHV AC SYSTEMS/POWER TRANSMISSION LINES 
Biological effects of high voltage power lines, 3:48917 (NP-23218) 
Electric field intensity below typical 110 to 400 kV overhead lines, 
3:47414 
Insulator strings for 750 kV network, 3:47410 
ELECTRIC ARCS 
Cathode processes in electric arcs (Book), 3:48973 (SAND-78- 
6011) 
ELECTRIC ARCS/STABILIZATION 
Influence of vaporization upon the roots of a high current arc. Pt. 
2. Spectroscopic determination of the composition and 
temperature of a plasma in the neighbourhood of a graphite 
cathode, 3:49078 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
METAL-METAL OXIDE BATTERIES 
METAL-NONMETAL BATTERIES 
THERMAL BATTERIES 
ELECTRIC BATTERIES/BIBLIOGRAPHIES 
Electric batteries. A bibliography (5433 references), 3:48023 (TID- 
3361) 
ELECTRIC BATTERIES/CHARGE STATE 
Charge monitor for electric battery (Patent), 3:48033 
ELECTRIC BATTERIES/MATERIALS 
On the possible use of titanium and its alloys and compounds as 
active materials in batteries. A review, 3:48037 
ELECTRIC BATTERIES/MEETINGS 
Second annual battery and electrochemical technology 
conference: agenda and technical presentations (Arlington, Va., 
June 5-7, 1978), 3:48022 (CONF-780603-) 
ELECTRIC BATTERIES/PERFORMANCE TESTING 
Battery Energy Storage Test (BEST) Facility. Phenomenological 
cell modeling: a tool for planning and analyzing battery testing 
at the BEST Facility, 3:48031 (COO-2857-1) 
ELECTRIC BATTERIES/REVIEWS 
Advanced secondary batteries for electric vehicle propulsion 
(Battery development goals and status), 3:48041 (CONF-780426- 
2 


ELECTRIC CABLES 
See also OIL-FILLED CABLES 
SUPERCONDUCTING CABLES 
ELECTRIC CABLES/EVALUATION 
Electrical energy transmission for OTEC power plants, 3:47131 
(CONF-770331-) 
ELECTRIC CABLES/SPECIFICATIONS 
Power generation control complex design criteria and safety 
evaluation (BWR), 3:47757 (NEDO-10466(Rev.2)) 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CURRENTS 
See also CURRENT LIMITERS 
ELECTRIC ARCS 
ELECTRIC CURRENTS/MEASURING METHODS 
Optical methods of electrical measurement at high voltage levels, 
3:47411 
ELECTRIC DISCHARGES 
See also ELECTRIC ARCS 
ELECTRIC DISCHARGES/BIBLIOGRAPHIES 
Bibliography and author index for electrical discharges in vacuum 
(1897-1976) (1813 references), 3:48971 (GEPP-366) 
ELECTRIC FIELDS/MEASURING METHODS 
Biological effects of high voltage power lines, 3:48917 (NP-23218) 
ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
See also WATER CURRENT POWER GENERATORS 
ELECTRIC GENERATORS/COMPARATIVE EVALUATIONS 
Wind-turbine mechanical to electrical conversion systems, 3:47331 
(CONF-740855-P2) 
ELECTRIC GENERATORS/CONTROL SYSTEMS 
Wind-turbine mechanical to electrical conversion systems, 3:47331 
(CONF-740855-P2) 





ELECTRIC GENERATORS/DESIGN 


ELECTRIC GENERATORS/DESIGN 
Model air-supported drum-type homopolar generator, 3:49215 
(CONF-771 132-6) 
ELECTRIC GENERATORS/SPECIFICATIONS 
Synchronous-flux-generator (SFG), 3:47332 (CONF-740855-P2) 
ELECTRIC MOTORS/VOLTAGE REGULATORS 
Starting conditions of immersible electric drives with thyristor- 
transformer voltage regulator, 3:46632 
ELECTRIC POTENTIAL/MEASURING METHODS 
= methods of electrical measurement at high voltage levels, 
47411 
ELECTRIC POWER 
See also HYDROELECTRIC POWER 
ELECTRIC POWER/AVAILABILITY 
Energy availabilities for state and local development: projected 
—7 patterns for 1980 and 1985, 3:48143 (ORNL/TM-5890/ 


) 
ELECTRIC POWER/CHARGES 

Conceptual design for advanced coal liquefaction commercial 
plant. Technical report for the month of April 1978, 3:46264 
(FE-2251-51) 

as of — cheap power vs. a clean environment (Book), 

:481 

Time-of-day pricing of electrical energy: does it promote the 

National interest, 3:48172 (BNL-50798) 
ELECTRIC POWER/DEMAND FACTORS 

Capacity expansion in electric generation with reference to the 

developing countries, 3:48171 (BNL-24260) 
ELECTRIC POWER/ENERGY CONSERVATION 

Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume I. Methodology, 
analysis, and results, 3:48175 (MTR-7447(Vol.1)) 

Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume II. Program 
description, 3:48176 (MTR-7447(Vol.2)) 

ELECTRIC POWER/POWER GENERATION 
Electrical energy and hydrogen production from fission product 
decay heat, 3:46995 

ELECTRIC POWER/POWER TRANSMISSION LINES 

Biological effects of high voltage power lines, 3:48917 (NP-23218) 
ELECTRIC POWER INDUSTRY/ENVIRONMENTAL IMPACTS 

= of electricity: cheap power vs. a clean environment (Book), 

:48180 

Cost of energy and a clean environment (Book), 3:48075 
ELECTRIC POWER INDUSTRY/PRODUCTIVITY 

Study of benefits of improved powerplant reliability and 
productivity. Phase | report. Factors considered in planning 
generation, 3:48184 (HCP/B60792-01) 

ELECTRIC POWER INDUSTRY/RELIABILITY 

Study of benefits of improved powerplant reliability and 
productivity. Phase | report. Factors considered in planning 
generation, 3:48184 (HCP/B60792-01) 

ELECTRIC RAILWAYS 
See also ELECTRIC-POWERED VEHICLES 
RAPID TRANSIT SYSTEMS 


TRAINS 
ELECTRIC RAILWAYS/AUTOMATION 
Manless locomotive coal haulage in a Polish mine, 3:46412 
ELECTRIC UTILITIES 
See PUBLIC UTILITIES 
ELECTRIC UTILITIES/ENERGY CONSERVATION 
Survey of utility load management and energy-conservation 
projects. Part 2. Final report, 3:48177 (ORNL/Sub-77/13509/3) 
ELECTRIC UTILITIES/ENERGY MODELS 
Re-specification of PIES electric utility model. Final report, 
3:48057 (FEA/B-77/171) 
ELECTRIC UTILITIES/LOAD MANAGEMENT 
Load management: strategy for conservation, 3:48178 
Survey of utility load management and energy-conservation 
projects. Part 2. Final report, 3:48177 (ORNL/Sub-77/13509/3) 
ELECTRIC UTILITIES/MANAGEMENT 
Study of benefits of improved powerplant reliability and 
productivity. Phase 2 report. Analysis of two utility systems and 
regions, 3:48174 (HCP/B60792-02) 
ELECTRIC UTILITIES/OFF-PEAK ENERGY STORAGE 
Energy storage in power systems, 3:47984 
Flywheel development for the Electric Power Research Institute, 
3:47377 (CONF-771053-) 
— = magnetic energy storage, 3:47985 (LA-UR-78- 
ELECTRIC UTILITIES/RATE STRUCTURE 
Time-of-day pricing of electrical energy: does it promote the 
National interest, 3:48172 (BNL-50798) 
ELECTRICAL EQUIPMENT 
See also CAPACITORS 
CURRENT LIMITERS 
LIGHTNING ARRESTERS 
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TRANSFORMERS 
ELECTRICAL EQUIPMENT/AUTOMATION 
Determining automation levels for electrical drives and 
production processes in coking plants, 3:46191 
ELECTRICAL EQUIPMENT/PERFORMANCE TESTING 
Qualification Testing Evaluation Program, Light Water Reactor 
safety research. Quarterly report, October-December 1977, 
3:47857 (SAND-78-0341) 
ELECTRICAL INSULATORS/FABRICATION 
Process for diffusing metallic coatings into ceramics to improve 
their voltage withstanding capabilities (Patent), 3:48383 
ELECTRICAL INSULATORS/PERFORMANCE TESTING 
Determination of breakdown voltage of line pin insulators, 3:47412 
ELECTRICAL SURVEYS 
See also ELECTROMAGNETIC SURVEYS 
ELECTRICAL SURVEYS/CALCULATION METHODS 
Electrical sounding of a half space whose resistivity or its inverse 
function varies linearly with depth, 3:48948 
ELECTRICAL SURVEYS/DATA ANALYSIS 
Electrical sounding of a half space whose resistivity or its inverse 
function varies linearly with depth, 3:48948 
Error propagation and uncertainty in the interpretation of 
resistivity sounding data, 3:48944 
Reverse electric prospecting problem applied to dc for horizontal- 
laminar media, 3:48943 
ELECTRIC-POWERED VEHICLES 
See also ELECTRIC RAILWAYS 
ELECTRIC-POWERED VEHICLES/ELECTRIC BATTERIES 
Advanced secondary batteries for electric vehicle propulsion 
(Battery development goals and status), 3:48041 (CONF-780426- 
2) 


Charge monitor for electric battery (Patent), 3:48033 
ELECTRIC-POWERED VEHICLES/ENERGY 
CONSERVATION 
Energy conservation in power systems, 3:48267 
ELECTRIC-POWERED VEHICLES/IRON-AIR BATTERIES 
Iron-air vehicle battery (80 Wh/kg), 3:48042 
ELECTRIC-POWERED VEHICLES/METAL-METAL OXIDE 
BATTERIES 
Energy density iron-silver battery (Patent; FEO/kOH/Ag), 
3:48027 
ELECTRIC-POWERED VEHICLES/RESEARCH PROGRAMS 
Electric and Hybrid Vehicle Program. EHV/quarterly report 
(Electric and hybrid vehicle program), 3:48268 (DOE/CS- 
0026/2(Vol.2)(No.2)) 
ELECTRODEPOSITED COATINGS/HARDNESS 
Some mechanical properties of copper electrodeposited from 
commercial pyrophosphate and acid copper sulfate solutions, 
3:48310 (UCRL-80517) 
ELECTRODEPOSITED COATINGS/YIELD STRENGTH 
Some mechanical properties of copper electrodeposited from 
commercial pyrophosphate and acid copper sulfate solutions, 
3:48310 (UCRL-80517) 
ELECTRODES 
See also ANODES 
CATHODES 
ELECTRODES/PRODUCTION 
Thermoanthracites as raw material for the production of 
electrodes and carbon-graphite materials, 3:46165 
ELECTROMAGNETIC FIELDS 
See also ELECTROMAGNETIC PULSES 
ELECTROMAGNETIC FIELDS/BIOLOGICAL EFFECTS 
Biological effects of high voltage power lines, 3:48917 (NP-23218) 
ELECTROMAGNETIC PULSES/PRODUCTION 
Effects of nuclear weapons. Third edition (Book), 3:48643 (TID- 


28061) 
ELECTROMAGNETIC RADIATION 
See also INFRARED RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
ULTRAVIOLET RADIATION 
X RADIATION 
ELECTROMAGNETIC RADIATION/FOCUSING 
Self-focusing of electromagnetic waves in a layer of an opaque 
plasma, 3:49141 
ELECTROMAGNETIC SURVEYS 
See also ELECTRICAL SURVEYS 
ELECTROMAGNETIC SURVEYS/EQUIPMENT 
Low frequency electromagnetic prospecting system, 3:47252 
(LBL-7042) 
ELECTRON BEAM TYPE REACTORS 
See E-BEAM TYPE REACTORS 
ELECTRON BEAMS/DIFFUSION 
Model for diffusion of a pencil beam of electrons, 3:49013 
ELECTRON COOLING/BEAM FOCUSING MAGNETS 
Effect of the sextupole distribution on the momentum aperture in 
the small cooling ring lattice at Fermilab, 3:48605 (BNL-24293) 
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ELECTRON COOLING/FEASIBILITY STUDIES 
Electron cooling of high energy beams, 3:48604 (BNL-24292) 
ELECTRON MICROPROBE ANALYSIS/PHOTOGRAPHY 
Computer controlled photography on an electron microprobe, 
3:48625 (SAND-78-0199C) 
ELECTRON PARAMAGNETIC RESONANCE 
See ELECTRON SPIN RESONANCE 
ELECTRON PLASMA WAVES/COUPLING 
Nonlinear coupling of small-amplitude waves in a plasma, 3:49139 
ELECTRON PLASMA WAVES/CYCLOTRON FREQUENCY 
Cyclotron waves in plasma, 3:49120 
ELECTRON PLASMA WAVES/DISPERSION RELATIONS 
Influence of electrostatic electron waves on the incoherent 
scattering cross-section, 3:49127 
ELECTRON SOURCES/PERFORMANCE TESTING 
Design considerations for the Air Force Weapons Laboratory 
FX25 plasma heating experiment, 3:49274 (LA-7233-MS) 
ELECTRON SPIN RESONANCE/MEETINGS 
Sixth international symposium on magnetic resonance, 3:48298 
(CONF-7705101-(Absts.)) 
ELECTRONIC CIRCUITS 
See also INTEGRATED CIRCUITS 
PRINTED CIRCUITS 
PULSE CIRCUITS 
SEQUENTIAL CIRCUITS 
Digital scale converter (Patent), 3:48572 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also AMPLIFIERS 
OSCILLOGRAPHS 
POWER SUPPLIES 
RADIO EQUIPMENT 
ELECTRONIC EQUIPMENT/PLANNING 
Coal mines lack proper safety arrangements, 3:46485 
ELECTRONIC EQUIPMENT/RESEARCH PROGRAMS 
Electronics Engineering Department quarterly report No. 3, 1977, 
3:48570 (UCRL-50025-77-3) 
ELECTRONS 
See also SOLVATED ELECTRONS 
ELECTRONS/ENERGY ABSORPTION 
Electron transport in reactor materials, 3:49010 (SAND-78-0399C) 
ELECTROPLATING/MONITORING 
Method for conducting electroless metal-plating processes (Patent 
application), 3:48318 
ELEMENTS 
See also METALS 
TRANSURANIUM ELEMENTS 
ELEMENTS/ENVIRONMENTAL TRANSPORT 
Aquatic Ecology Section, 3:48717 (ORNL-5257) 
ELEMENTS/MONITORING 
Retrospective trend analysis of the content of U.K. air particulate 
material 1957-1974, 3:48666 
ELEMENTS/X-RAY FLUORESCENCE ANALYSIS 
X-ray fluorescence cross sections for K and L x rays of the 
elements, 3:48426 (ORNL-5399) 
ELMO BUMPY TORUS/CHARGED-PARTICLE TRANSPORT 
Kinetic transport model for the ELMO Bumpy Torus, 3:49086 
(ORNL/TM-6313) 
ELMO BUMPY TORUS/ECR HEATING 
— techniques for an EBT reactor, 3:49040 (ORNL/TM- 


6346) 
ELMO BUMPY TORUS/NEUTRAL ATOM BEAM INJECTION 
Heating techniques for an EBT reactor, 3:49040 (ORNL/TM- 
6346) 
ELMO BUMPY TORUS/TRAPPED-PARTICLE INSTABILITY 
Preliminary investigation of trapped particle instabilities in EBT, 
3:49108 (ORNL/TM-6318) 
EMBRYONIC CELLS/MORPHOLOGICAL CHANGES 
Characterization of a photoproduct of 7,12- 
dimethylbenz[aJanthracene and its effects on chick-embryo cells 
in culture, 3:48899 
EMBRYONIC CELLS/MUTATIONS 
Cell-mediated mutagenesis and cell transformation of mammalian 
cells by chemical carcinogens (Rats, hamsters), 3:48775 (CONF- 
771248-1) 
EMBRYONIC DEVELOPMENT 
See ONTOGENESIS 
EMBRYOS 
Embryonic localization of chemicals of teratogenic importance, 
3:48898 
EMBRYOS/MAMMALS 
Preservation of mammalian germ plasm by freezing, 3:48749 
(CONF-780560-1) 
EMBRYOS/PRESERVATION 
Preservation of mammalian germ plasm by freezing, 3:48749 
(CONF-780560-1) 
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EMBRYOS/TOXICITY 

Embryotoxicity of the calcium and zinc salts of 
diethylenetriaminepentaacetic acid (DTPA) in Wistar rats, 
3:48905 

EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMP 
See ELECTROMAGNETIC PULSES 
EMULSIONS/ELECTRICAL PROPERTIES 
Enlargement of emulsion drops in an external electric field, 
3:46738 
EMULSIONS/FLOTATION 
Intensified flotation of finely emulsified oils from effluents, 3:46367 
ENEL-4 REACTOR/PRESSURE VESSELS 
Acoustic emission measurements during the first pressure vessel 
hydrotest at ENEL - Caorso BWR, 3:47473 
ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 
Energy and climate (Book; 11 papers), 3:48077 
ENERGY/COMMUNICATIONS 

Role of the Coordinating Committee on Energy. Preprint 2861, 

3:48043 (CONF-770448-4) 
ENERGY/COST 

Comparison of FEA and CRS estimates of energy cost increases 

due to oil price decontrol, 3:46698 (F-75-006) 
ENERGY/DATA COMPILATION 

Spatial data on energy, environmental, and socio-economic themes 
at Oak Ridge National Laboratory: 1977 inventory, 3:48053 
(ORNL-5395) 

ENERGY/EDUCATION 

Energy: options for the future. Curriculum development project 
for high school teachers. Final report (Packet), 3:48049 (COO- 
4278-1) 

Energy engineering education for the twenty-first century. 
Preprint 2841, 3:48044 (CONF-770448-5) 

ENERGY/ENGINEERING 

Energy engineering education for the twenty-first century. 
Preprint 2841, 3:48044 (CONF-770448-5) 

Role of the Coordinating Committee on Energy. Preprint 2861, 
3:48043 (CONF-770448-4) 

ENERGY/INFORMATION 

New York Tech Energy Hot Line, 3:48048 (COO-2977-8) 

NYIT Energy Advisory Service. Preliminary project assessment, 
June 1 to December 30, 1976, 3:48045 (COO-2977-5) 

NYIT Energy Advisory Service initial evaluation report, 3:48046 
(COO-2977-6) 

Spatial data on energy, environmental, and socio-economic themes 
at Oak Ridge National Laboratory: 1977 inventory, 3:48053 
(ORNL-5395) 

ENERGY/OCCUPATIONS 
Energy-related scientists and engineers: statistical profile from the 
NSF national sample, 1976, 3:48064 (ORAU-143) 
ENERGY/PRODUCTION 
Effluents of energy production: particulates, 3:48080 
ENERGY/TECHNOLOGY UTILIZATION 
Energy conservation workshop: training requirements for 
technicians, 3:48118 (CONF-7710118-) 
ENERGY ANALYSIS/REVIEWS 
Energy analysis. Report No. 30, 3:48058 (NP-23145) 
ENERGY CONSERVATION 

Energy conservation target for industry (SIC 29), 3:48124 (FEA/ 
D-77/244) 

Energy-efficiency improvement targets in the machinery (except 
electrical) industry (SIC 35). Volume I, 3:48126 (FEA/D-77/ 
256) 

Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume I, 3:48127 (FEA/D-77/ 
259) 


Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume II. Target support 
document, 3:48128 (FEA/D-77/260) 

Energy-efficiency improvement targets: fabricated metal products, 
SIC 34, 3:48125 (FEA/D-77/255) 

Guide to reducing energy-use budget costs (Manual), 3:48131 
(HCP/U60505-01) 

Managing industrial energy conservation: an all-AMA 
management briefing (Monograph), 3:48059 

ENERGY CONSERVATION/COORDINATED RESEARCH 

PROGRAMS 

Feasibility study: international cooperation in iron and steel 
research. Final report, 3:48250 (TID-28543) 

ENERGY CONSERVATION/DEMONSTRATION PROGRAMS 

Report on a demonstration project undertaken in 11 counties in 
Illinois, 3:48130 (HCP/M60837-01) 





ENERGY CONSERVATION/ELECTRIC POWER 


ENERGY CONSERVATION/ELECTRIC POWER 

Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume I. Methodology, 
analysis, and results, 3:48175 (MTR-7447(Vol.1)) 

Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume II. Program 
description, 3:48176 (MTR-7447(Vol.2)) 

ENERGY CONSERVATION/ELECTRIC UTILITIES 
Survey of utility load management and energy-conservation 
projects. Part 2. Final report, 3:48177 (ORNL/Sub-77/13509/3) 
ENERGY CONSERVATION/FEDERAL ASSISTANCE 
PROGRAMS 


New energy conservation technicians (Trained by CETA and 
other programs), 3:48133 
ENERGY CONSERVATION/IMPLEMENTATION 
Energy conservation guidelines for DOE operations and 
maintenance, 3:48119 (DOE/AD-0013) 
Report on a demonstration project undertaken in 11 counties in 
Illinois, 3:48130 (HCP/M60837-01) 
ENERGY CONSERVATICN/INFORMATION 
Making the most of energy in real estate. Draft final report, 
3:48190 (TID-28470) 
New York Tech Energy Hot Line, 3:48048 (COO-2977-8) 
NYIT Energy Advisory Service. Preliminary project assessment, 
June 1 to December 30, 1976, 3:48045 (COO-2977-5) 
NYIT Energy Advisory Service initial evaluation report, 3:48046 
(COO-2977-6) 
NYIT Energy Advisory Service. Final quarterly report, 
December 1, 1976-March 31, 1977, 3:48047 (COO-2977-7) 
ENERGY CONSERVATION/INTERNATIONAL 
COOPERATION 
Feasibility study: international cooperation in iron and steel 
research. Final report, 3:48250 (TID-28543) 
ENERGY CONSERVATION/LEGAL ASPECTS 
Outlook for gas conservation. Presentations at the thirty-sixth 
annual meeting of members and of the board of trustees of the 
Institute of Gas Technology held November 17, 1977, in 
Chicago, Illinois, 3:48167 (NP-23217) 
ENERGY CONSERVATION/LOAD MANAGEMENT 
Load management: strategy for conservation, 3:48178 
ENERGY CONSERVATION/MANAGEMENT 
Annual highlights of the energy technology programs, 3:48139 
(BNL-50799 
ENERGY CONSERVATION/MANUALS 
Training program for energy conservation in new building 
construction. Volume III. Energy conservation technology for 
plan examiners and code administrators. Energy Conservation 
rer ree Series 200, 3:48214 (SAN-1230-4) 
ENERGY CONSERVATION/MEETINGS 
Improved conversion efficiency workshop. Volume 2. Summary, 
3:48117 (CONF-771003-P2) 
ENERGY CONSERVATION/OCCUPATIONS 
New energy conservation technicians (Trained by CETA and 
other programs), 3:48133 
ENERGY CONSERVATION/PUBLIC RELATIONS 
Outlook for gas conservation. Presentations at the thirty-sixth 
annual meeting of members and of the board of trustees of the 
Institute of Gas Technology held November 17, 1977, in 
Chicago, Illinois, 3:48167 (NP-23217) 
ENERGY CONSERVATION/RECOMMENDATIONS 
Landscape planning for energy conservation (Book), 3:48136 
ENERGY CONSERVATION/RESEARCH PROGRAMS 
Improved conversion efficiency workshop. Volume 2. Summary, 
3:48117 (CONF-771003-P2) 
ENERGY CONSERVATION/TECHNOLOGY TRANSFER 
New York Tech Energy Hot Line, 3:48048 (COO-2977-8) 
NYIT Energy Advisory Service initial evaluation report, 3:48046 
(COO-2977-6) 

NYIT Energy Advisory Service. Final quarterly report, 
December 1, 1976-March 31, 1977, 3:48047 (COO-2977-7) 
ENERGY CONSERVATION/TECHNOLOGY UTILIZATION 
Growth versus conservation: a Veblenian perspective, 3:48134 

ENERGY CONSUMPTION 
Rationalization of electrical energy consumption, 3:48211 
ENERGY CONSUMPTION/DATA COMPILATION 
Developing a maximum energy-efficiency improvement target for 
SIC 28: chemicals and allied products. Draft target and support 
document, 3:48249 (FEA/D-77/238) 
ENERGY CONSUMPTION/DEMAND FACTORS 
Energy demand (Complexities of and difficulties of 
understanding), 3:48145 
ENERGY CONSUMPTION/ECONOMIC ELASTICITY 
Canadian energy demand and economic growth, 3:48150 
ENERGY CONSUMPTION/ECONOMIC IMPACT 
Implications of environmental regulations for energy production 
= aaa (Report from National Research Council), 
48089 
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ENERGY CONSUMPTION/ENVIRONMENTAL EFFECTS 

Energy and climate (Book; 11 papers), 3:48077 

ENERGY CONSUMPTION/ENVIRONMENTAL IMPACTS 

Energy and climate: overview and recommendations, 3:48078 

Implications of environmental regulations for energy production 
and consumption (Report from National Research Council), 
3:48089 

Projected world energy consumption (Estimation of pollution 
emission for 11 geographic regions to 2025), 3:48149 

Regional and global aspects (Effects of total energy consumption, 
increased population, and changing population densities), 
3:48083 

ENERGY CONSUMPTION/FORECASTING 

Projected world energy consumption (Estimation of pollution 

emission for 11 geographic regions to 2025), 3:48149 
ENERGY CONSUMPTION/GROSS NATIONAL PRODUCT 

Energy demand (Complexities of and difficulties of 
understanding), 3:48145 

Energy output rises, consumption growth cut; imports pause in 
1978, 3:48144 

ENERGY CONSUMPTION/MANAGEMENT 

Energy conservation guidelines for DOE operations and 

maintenance, 3:48119 (DOE/AD-0013) 
ENERGY CONSUMPTION/SOCIAL IMPACT 

Implications of environmental regulations for energy production 
and consumption (Report from National Research Council), 
3:48089 

ENERGY CONVERSION/MEETINGS 

Improved conversion efficiency workshop. Volume 2. Summary, 
3:48117 (CONF-771003-P2) 

ENERGY CONVERSION/RESEARCH PROGRAMS 

Improved conversion efficiency workshop. Volume 2. Summary, 
3:48117 (CONF-771003-P2) 

ENERGY CONVERSION/RISK ASSESSMENT 

Accidents and unscheduled events related to non-nuclear energy 
systems (Nature, frequency and severity of accidents associated 
with coal, petroleum, natural gas, LNG, hydroelectric, oil shale, 
geothermal, and solar), 3:48745 

ENERGY CONVERSION/TECHNOLOGY ASSESSMENT 

Annual highlights of the energy technology programs, 3:48139 
(BNL-50799) 

ENERGY DEMAND/ECONOMIC ELASTICITY 

Canadian energy demand and economic growth, 3:48150 

ENERGY DEMAND/ENERGY ANALYSIS 

Energy demand (Complexities of and difficulties of 

understanding), 3:48145 
ENERGY DEMAND/FORECASTING 

Energy: getting on to the turn of the century. Preprint 2856 
(Review of next 10 years and projections to year 2000), 3:48140 
(CONF-770448-9) 

Outlook for world oil into the 21st Century with emphasis on the 
period to 1990. Final report (Two periods: 1976-1990 and 1990- 
2005), 3:46552 (EPRI-EA-745) 

World balance between energy requirements and resources by the 
year 2000. II, 3:48148 

ENERGY DEMAND/REVIEWS 

Need for and deployment of inexhaustible energy resource 
technologies. Report of Technology Study Panel inexhaustible 
energy resources study, 3:48194 (TID-28202) 

ENERGY EFFICIENCY 

Energy-efficiency improvement targets in the machinery (except 
electrical) industry (SIC 35). Volume I, 3:48126 (FEA/D-77/ 
256) 

ENERGY EFFICIENCY/GOVERNMENT POLICIES 

Energy conservation target for industry (SIC 29), 3:48124 (FEA/ 
D-77/244) 

Energy-efficiency improvement targets: food and kindred 
products industry (SIC 20). Volume IV. Final report, 3:48122 
(FEA/D-77/232) 

Energy efficiency improvement target in the textile mill products 
industry (SIC 22). Volume II. Final target support document, 
3:48123 (FEA/D-77/234) 

Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume I, 3:48127 (FEA/D-77/ 
259) 

Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume II. Target support 
document, 3:48128 (FEA/D-77/260) 

Energy-efficiency improvement targets: fabricated metal products, 
SIC 34, 3:48125 (FEA/D-77/255) 

ENERGY EFFICIENCY/PLANNING 

Developing a maximum energy-efficiency improvement target for 
SIC 28: chemicals and allied products. Draft target and support 
document, 3:48249 (FEA/D-77/238) 
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ENERGY FACILITIES/BIOLOGICAL EFFECTS 

ERDA’'s oceanographic program for the mid-atlantic coastal 
region (Research on environmental effects of energy 
development), 3:48743 (BNL-24016) 

ENERGY FACILITIES/CONSTRUCTION 

Method for estimating escalation and interest during construction 

(EDC and IDC), 3:48065 (ORAU/IEA-78-7(M)) 
ENERGY FACILITIES/EMPLOYMENT 

Energy-related scientists and engineers: statistical profile from the 
NSF national sample, 1976, 3:48064 (ORAU-143) 

ENERGY FACILITIES/ENVIRONMENTAL EFFECTS 

ERDA’'s oceanographic program for the mid-atlantic coastal 
region (Research on environmental effects of energy 
development), 3:48743 (BNL-24016) 

ENERGY FACILITIES/MANAGEMENT 

Multiprogram laboratories: a national resource for nonnuclear 
energy research, development, and demonstration, 3:48098 
(EMD-78-62) 

ENERGY FACILITIES/SITE SELECTION 

Regional Studies Program, 3:48660 (ORNL-5365) 

ENERGY MANAGEMENT 

Energy conservation guidelines for DOE operations and 
maintenance, 3:48119 (DOE/AD-0013) 

Guide to reducing energy-use budget costs (Manual), 3:48131 
(HCP/U60505-01) 

Managing industrial energy conservation: an all-AMA 
management briefing (Monograph), 3:48059 

ENERGY MODELS 

Cost of energy and a clean environment (Book), 3:48075 

Energy development and the Upper Colorado River Basin 
Optimization Model, 3:48062 (LA-7261-MS) 

Food and energy choices for India: a programming model with 
partial endogenous energy requirements, 3:48091 (IIASA-RR- 
77-24) 

Models for freight tariff estimation, 3:48055 (CTS-76-7) 

Models of freight loss and damage, 3:48054 (CTS-76-6) 

Models of travel time and reliability for freight transport, 3:48056 
(CTS-76-16) 

Planning for a resource-rich region: the case of Alaska (Model for 
impacts and policies), 3:48092 

Re-specification of PIES electric utility model. Final report, 
3:48057 (FEA/B-77/171) 

World energy markets and OPEC stability (Book), 3:48070 

ENERGY POLICY 

Cost of energy and a clean environment (Book), 3:48075 

Critical factors affecting Saudi Arabia's oil decisions. Report to 
the Congress of the United States by the Comptroller General, 
3:46714 (ID-78-32) 

Data inconsistencies and Federal policymaking (Proposals for 
reduction), 3:48153 

Energy: issues facing the 95th Congress, 3:48151 (EMD-77-34) 

U.S. energy policy: which direction (Pamphlet; transcript of 
roundtable discussion), 3:48155 

ENERGY POLICY/EVALUATION 

World energy markets and OPEC stability (Book), 3:48070 
ENERGY POLICY/GLOBAL ASPECTS 

World energy markets and OPEC stability (Book), 3:48070 
ENERGY POLICY/INFORMATION 

New York Tech Energy Hot Line, 3:48048 (COO-2977-8) 

NYIT Energy Advisory Service initial evaluation report, 3:48046 
(COO-2977-6) 

ENERGY POLICY/MATHEMATICAL MODELS 

Energy-economy modeling for policy decision, 3:48060 

ENERGY POLICY AND CONSERVATION ACT/ 

IMPLEMENTATION 

Feasibility study for requiring storage of crude oil, residual fuel oil 
and/or refined petroleum products by industry. Final report, 
3:46749 (TID-28465) 

Feasibility study for requiring storage of crude oil, residual fuel oil 
and/or refined petroleum products by industry. Amendment 
No. | to final report, 3:46750 (TID-28465/1) 

ENERGY SHORTAGES/ECONOMIC IMPACT 

Effect of the oil crisis on the growth in the ownership and use of 

cars, 3:48069 
ENERGY SOURCE DEVELOPMENT/BIOLOGICAL EFFECTS 

ERDA'’'s oceanographic program for the mid-atlantic coastal 
region (Research on environmental effects of energy 
development), 3:48743 (BNL-24016) 

ENERGY SOURCE DEVELOPMENT/DEVELOPING 

COUNTRIES 

Energy needs, uses, and resources in developing countries, 3:48138 
(BNL-50784) 

ENERGY SOURCE DEVELOPMENT/ECONOMIC IMPACT 

Planning for a resource-rich region: the case of Alaska (Model for 
impacts and policies), 3:48092 

ENERGY SOURCE DEVELOPMENT/ECONOMICS 

Soft vs hard energy technologies, 3:48141 


ENERGY STORAGE 


ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 

EFFECTS 

ERDA’s oceanographic program for the mid-atlantic coastal 
region (Research on environmental effects of energy 
development), 3:48743 (BNL-24016) 

ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 

IMPACTS 

Testimony presented to the U.S. Environmental Protection 
Agency’s public hearing on environment and conservation in 
nonnuclear energy research and development, March 31, 1978, 
Washington, D.C., 3:48072 (ORNL/TM-6382) 

ENERGY SOURCE DEVELOPMENT/MANPOWER 

Energy conservation workshop: training requirements for 
technicians, 3:48118 (CONF-7710118-) 

ENERGY SOURCE DEVELOPMENT/PROCUREMENT 

Annual procurement operations report, FY 1977, 3:48051 (DOE/ 
PR-0006/1) 

ENERGY SOURCE DEVELOPMENT/SIMULATION 

Energy development and the Upper Colorado River Basin 
Optimization Model, 3:48062 (LA-7261-MS) 

ENERGY SOURCE DEVELOPMENT/SOCIO-ECONOMIC 

FACTORS 

Energy development and the Upper Colorado River Basin 
Optimization Model, 3:48062 (LA-7261-MS) 

ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WIND POWER 
ENERGY SOURCES/DEMAND FACTORS 

Need for and deployment of inexhaustible energy resource 
technologies. Report of Technology Study Panel inexhaustible 
energy resources study, 3:48194 (TID-28202) 

ENERGY SOURCES/EDUCATION 

Energy symposium: a means of educating secondary education 
teachers, 3:47418 

Guide for the preparation of proposals for faculty development 
projects in energy: 1979 (High schools and colleges), 3:48050 
(DOE/IR-0010) 

ENERGY SOURCES/ENVIRONMENTAL EFFECTS 

Energy-related pollutants in the environment: the use of short- 
term tests for mutagenicity in the isolation and identification of 
biohazards, 3:46371 (CONF-780121-2) 

Environmental Development Plan (EDP). Summary and status of 
environmental development plans, FY 1979, 3:48744 (DOE/ 
EDP-0025) 

Geographical data structures supporting regional analysis, 3:48741 
(CONF-780622-38) 

ENERGY SOURCES/ENVIRONMENTAL IMPACTS 

Non-commercial fuels in developing countries, 3:48740 (CONF- 
7609 161-) 

Regional resources analysis and planning, 3:46377 (ORNL-5257) 

ENERGY SOURCES/FORECASTING 

Energy: getting on to the turn of the century. Preprint 2856 
(Review of next 10 years and projections to year 2000), 3:48140 
(CONF-770448-9) 

World balance between energy requirements and resources by the 
year 2000. II, 3:48148 

ENERGY SOURCES/MEETINGS 

Transactions of the American Nuclear Society 1978 annual 

meeting held 18-22 June 1978 in San Diego, California, 3:49303 
ENERGY SOURCES/REGIONAL ANALYSIS 

Geographical data structures supporting regional analysis, 3:48741 
(CONF-780622-38) 

ENERGY SOURCES/RESEARCH PROGRAMS 

Inventory of energy research and development: 1973-1975. 
Volume IV. Serial U, 3:48099 (PB-265128(Pt.1)) 

Inventory of energy research and development: 1973-1975. 
Volume IV. Serial U, 3:48100 (PB-265128(Pt.2)) 

Inventory of energy research and development: 1973-1975. 
Volume V. Serial U, 3:48101 (PB-265129) 

ENERGY SOURCES/REVIEWS 

Need for and deployment of inexhaustible energy resource 
technologies. Report of Technology Study Panel inexhaustible 
energy resources study, 3:48194 (TID-28202) 

ENERGY SOURCES/SITE SELECTION 

Prevention of significant deterioration: implications for energy 
— and development (Air quality), 3:48650 (ANL-78-XX- 
9 


) 
ENERGY SOURCES/SOCIO-ECONOMIC FACTORS 
Solar energy: the social challenge, 3:47084 (CONF-7609161-) 
ENERGY STORAGE 
See also COMPRESSED AIR ENERGY STORAGE 

FLYWHEEL ENERGY STORAGE 
HYDROGEN STORAGE 
MAGNETIC ENERGY STORAGE 
MAGNETIC ENERGY STORAGE EQUIPMENT 





ENERGY STORAGE/DESIGN 


OFF-PEAK ENERGY STORAGE 
PUMPED STORAGE 
ENERGY STORAGE/DESIGN 

25-MJ energy storage system delivers 3.5 MA in 1 ms, 3:49276 
(UCRL-50025-77-3) 

ENERGY STORAGE/ENERGY TRANSFER 

Argonne National Laboratory energy storage and transfer 
experimental program, 3:49214 (ANL/FPP/TM-103) 

ENERGY STORAGE/RESEARCH PROGRAMS 

Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume I. Methodology, 
analysis, and results, 3:48175 (MTR-7447(Vol.1)) 

Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume II. Program 
description, 3:48176 (MTR-7447(Vol.2)) 

ENERGY STORAGE SYSTEMS 
Energy storage in power systems, 3:47984 
ENERGY STORAGE SYSTEMS/COMPARATIVE 

EVALUATIONS 

Some wind-energy storage options, 3:47327 (CONF-740855-P2) 

Survey of Oklahoma State University work in energy storage, 
variable speed-constant frequency generators, and wind 
generation systems, 3:47326 (CONF-740855-P2) 

ENERGY STORAGE SYSTEMS/DESIGN 

Design definition of a mechanical capacitor, 3:48018 (CONF- 
771053-) 

ENERGY STORAGE SYSTEMS/ECONOMIC ANALYSIS 

Applied research on energy storage and conversion for 
photovoltaic and wind energy systems. Volume I. Study 
summary and concept screening. Final report, 3:47101 (HCP/ 
T22221-01/1) 

Applied research on energy storage and conversion for 
photovoltaic and wind energy systems. Volume II. Photovoltaic 
systems with energy storage. Final report, 3:47102 (HCP/ 
122221-01/2) 

ENERGY STORAGE SYSTEMS/ECONOMICS 

Operational, cost, and technical study of large windpower systems 
integrated with an existing electric utility. Final report, 3:47299 
(COO-2621-2) 

Some wind-energy storage options, 3:47327 (CONF-740855-P2) 

Survey of Oklahoma State University work in energy storage, 
variable speed-constant frequency generators, and wind 
generation systems, 3:47326 (CONF-740855-P2) 

ENERGY STORAGE SYSTEMS/FEASIBILITY STUDIES 

High pressure hydrogen by electrolysis (UK), 3:47328 (CONF- 
740855-P2) 

Operational, cost, and technical study of large windpower systems 
integrated with an existing electric utility. Final report, 3:47299 
(COO-2621-2) 

ENERGY STORAGE SYSTEMS/PHOTOCHEMICAL 

REACTIONS 

Development of a practical photochemical energy storage system. 
Quarterly report, 3:47241 (SRO-893-13) 

ENERGY STORAGE SYSTEMS/RESEARCH PROGRAMS 

Applied research on energy storage and conversion for 
photovoltaic and wind energy systems. Volume I. Study 
summary and concept screening. Final report, 3:47101 (HCP/ 
722221-01/1) 

Applied research on energy storage and conversion for 
photovoltaic and wind energy systems. Volume II. Photovoltaic 
systems with energy storage. Final report, 3:47102 (HCP/ 
T22221-01/2) 

ENERGY SUPPLIES/DEMAND FACTORS 

Need for and deployment of inexhaustible energy resource 
technologies. Report of Technology Study Panel inexhaustible 
energy resources study, 3:48194 (TID-28202) 

ENERGY SUPPLIES/ECONOMIC ELASTICITY 

Economic concepts of petroleum energy supply, 3:48163 

ENERGY SUPPLIES/ECONOMIC IMPACT 
Economic concepts of petroleum energy supply, 3:48163 
ENERGY SUPPLIES/ENGINEERING 

Energy: getting on to the turn of the century. Preprint 2856 
(Review of next 10 years and projections to year 2000), 3:48140 
(CONF-770448-9) 

ENERGY SUPPLIES/FORECASTING 

Energy: getting on to the turn of the century. Preprint 2856 
(Review of next 10 years and projections to year 2000), 3:48140 
(CONF-770448-9) 

Energy availabilities for state and local development: projected 
oO patterns for 1980 and 1985, 3:48143 (ORNL/TM-5890/ 


Energy in Western Europe: vital role of coal, 3:48147 
ENERGY SUPPLIES/GOVERNMENT POLICIES 
Private enterprise, regulation, and government enterprise in the 
energy sector, 3:48157 
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ENERGY SUPPLIES/REGULATIONS 
Private enterprise, regulation, and government enterprise in the 
energy sector, 3:48157 
ENERGY SUPPLIES/RESEARCH PROGRAMS 
Energy research and development in the United Kingdom: a 
discussion document (Monograph), 3:48103 
ENERGY SUPPLIES/REVIEWS 
Need for and deployment of inexhaustible energy resource 
technologies. Report of Technology Study Panel inexhaustible 
energy resources study, 3:48194 (TID-28202) 
ENERGY SUPPLIES/STATISTICS 
Energy output rises, consumption growth cut; imports pause in 
1978, 3:48144 
ENERGY SUPPLIES/TRANSPORT 
Models for freight tariff estimation, 3:48055 (CTS-76-7) 
Models of travel time and reliability for freight transport, 3:48056 
(CTS-76-16) 
ENERGY TRANSPORT 
See also NATURAL GAS DISTRIBUTION SYSTEMS 
ENERGY TRANSPORT/DAMAGE 
Models of freight loss and damage, 3:48054 (CTS-76-6) 
ENERGY TRANSPORT/LOSSES 
Models of freight loss and damage, 3:48054 (CTS-76-6) 
ENERGY TRANSPORT/SAFETY 
Practical applications of MORT concepts (Safety programs for 
research laboratories; management oversight and risk tree 
(MORT) planning), 3:48921 (SAND-78-0615C) 
ENGINEERED SAFETY SYSTEMS 
See also CONTAINMENT SYSTEMS 
ECCS 
LMFBR design transients and regulatory requirements, 3:47939 
ENGINEERED SAFETY SYSTEMS/AVAILABILITY 
Time dependent unavailability analysis of nuclear safety systems 
(FRANTIC Computer Code), 3:47970 
ENGINEERED SAFETY SYSTEMS/TESTING 
Time dependent unavailability analysis of nuclear safety systems 
(FRANTIC Computer Code), 3:47970 
ENGINEERING 
See also NUCLEAR ENGINEERING 
RESERVOIR ENGINEERING 
Role of the Coordinating Committee on Energy. Preprint 2861, 
3:48043 (CONF-770448-4) 
ENGINEERING/EDUCATION 
Energy engineering education for the twenty-first century. 
Preprint 2841, 3:48044 (CONF-770448-5) 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY/REVIEWS 
Enhanced oil-recovery techniques--state-of-the-art review, 3:46613 
ENHANCED RECOVERY/TECHNOLOGY ASSESSMENT 
Enhanced oil-recovery techniques--state-of-the-art review, 3:46613 
ENRICHED URANIUM/CHARGES 
Uranium enrichment policies and operations: status and future 
needs, 3:46845 (EMD-74-64) 
ENRICHED URANIUM/GOVERNMENT POLICIES 
Uranium enrichment policies and operations: status and future 
needs, 3:46845 (EMD-74-64) 
ENRICHED URANIUM/MARKET 
Uranium enrichment policies and operations: status and future 
needs, 3:46845 (EMD-74-64 
ENRICHED URANIUM/PRODUCTION 
Plans for operating enrichment plants and the effect on uranium 
supply (Contracts; tails assay; requirements forecasts), 3:46846 
(GJO-108(76)) 
ENRICHMENT 
Uranium enrichment capacity: public versus private ownership, 
3:48112 
ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENSTATITE 
See MAGNESIUM SILICATES 
ENTOMOLOGY 
See INSECTS 
ENTRAINMENT/BIOLOGICAL EFFECTS 
Power plant effects, 3:48736 (ORNL-5257) 
ENVIRONMENT 
See also BIOSPHERE 
Environmental use and the market (Book), 3:48088 
ENVIRONMENT/CARBON DIOXIDE 
Carbon dioxide cycle and the biosphere, 3:48087 
ENVIRONMENT/DATA ACQUISITION 
Resources and Operations Section, 3:49334 (ORNL-5257) 
ENVIRONMENT/DATA COMPILATION 
Spatial data on energy, environmental, and socio-economic themes 
at Oak Ridge National Laboratory: 1977 inventory, 3:48053 
(ORNL-5395) 
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ENVIRONMENT/INFORMATION 
Spatial data on energy, environmental, and socio-economic themes 
at Oak Ridge National Laboratory: 1977 inventory, 3:48053 
(ORNL-5395) 
ENVIRONMENT/INFORMATION CENTERS 
Resources and Operations Section, 3:49334 (ORNL-5257) 
ENVIRONMENT/MANAGEMENT 
The Reykjavik imperative, 3:48076 
ENVIRONMENT/MONITORING 
Aquatic Ecology Section, 3:48717 (OQRNL-5257) 
Resources and Operations Section, 3:49334 (ORNL-5257) 
ENVIRONMENT/RADIATION MONITORING 
Criterion for a minimum number of radiometric sampling sites, 
3:48707 
Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1977, 
3:48680 (Y/UB-9) 
ENVIRONMENTAL EFFECTS/DATA ANALYSIS 
Ecological analyses and applications, 3:48693 (ORNL-5365) 
ENVIRONMENTAL EFFECTS/ECONOMIC IMPACT 
Environmental use and the market (Book), 3:48088 
ENVIRONMENTAL EFFECTS/MATHEMATICAL MODELS 
Air pollution effects on forest growth and succession: applications 
of a mathematical model, 3:48855 (CONF-780636-3) 
ENVIRONMENTAL IMPACTS/FORECASTING 
Comparison of long-term environmental impacts: more questions 
than answers (Nuclear and fossil-fuel hazards), 3:47386 
ENVIRONMENTAL IMPACTS/INTERNATIONAL 
AGREEMENTS 
Who pays for weather modification damage, 3:48073 
ENVIRONMENTAL IMPACTS/RESEARCH PROGRAMS 
Inventory of energy research and development: 1973-1975. 
Volume IV. Serial U, 3:48099 (PB-265128(Pt.1)) 
Inventory of energy research and development: 1973-1975. 
Volume IV. Serial U, 3:48100 (PB-265128(Pt.2)) 
ENVIRONMENTAL IMPACTS/SIMULATION 
Regional and global aspects (Effects of total energy consumption, 
increased population, and changing population densities), 
3:48083 
ENVIRONMENTAL MATERIALS/SAMPLE PREPARATION 
Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs | through 4, 3:48672 (EML-336) 
ENVIRONMENTAL POLICY/ECONOMIC IMPACT 
Implications of environmental regulations for energy production 
and consumption (Report from National Research Council), 
3:48089 
ENVIRONMENTAL POLICY/SOCIAL IMPACT 
Implications of environmental regulations for energy production 
~< —- (Report from National Research Council), 
:4 
ENVIRONMENTAL TRANSPORT 
See also ENVIRONMENT 
Aquatic Ecology Section, 3:48717 (ORNL-5257) 
ENVIRONMENTAL TRANSPORT/COMPUTER 
CALCULATIONS 
RETADD: a Regional Trajectory And Diffusion-Deposition 
model, 3:48661 (ORNL/TM-5859) 
ENZYME ACTIVITY/BIOCHEMISTRY 
Biochemical activation of aryl hydrocarbon hydroxylase activity, 
cellular distribution of polynuclear hydrocarbon metabolites, 
and DNA damage by polynuclear hydrocarbon products in 
human cells in vitro, 3:48759 
ENZYMES 
See also CYTOCHROME OXIDASE 
LACTATE DEHYDROGENASE 
PEPTIDE HYDROLASES 
PHOSPHOTRANSFERASES 
THROMBIN 
TRYPSIN 
Increase of Cd and the Cd:Zn ratio in the high molecular weight 
protein pool from apparently normal liver of tumor-bearing 
flounders (Parophrys vetulus), 3:48895 
ENZYMES/BIOCHEMICAL REACTION KINETICS 
Cellular interactions uncouple beta-adrenergic receptors from 
adenylate cyclase (Glioma cells, neuroblastoma cells, adenylate 
cyclase), 3:48772 (UCLA-12-1150) 
ENZYMES/BIOLOGICAL INDICATORS 
Flow cytoenzymology: a tool in the search for neoplastic markers, 
3:48771 (UCID-81202) 
ENZYMES/CATALYSIS 
Theoretical approach to the effects of extremely low frequency 
electromagnetic fields on Physarum polycephalum, 3:48919 
ENZYMES/METABOLISM 
Cellular interactions uncouple beta-adrenergic receptors from 
adenylate cyclase (Glioma cells, neuroblastoma cells, adenylate 
cyclase), 3:48772 (UCLA-12-1150) 


EUROPE 


EPCA 
See ENERGY POLICY AND CONSERVATION ACT 
EPR 
See ELECTRON SPIN RESONANCE 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUIPMENT 
See also DISTILLATION EQUIPMENT 
DRILLING EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
HYDRAULIC EQUIPMENT 
MAGNETIC ENERGY STORAGE EQUIPMENT 
MILITARY EQUIPMENT 
EQUIPMENT/CORROSION PROTECTION 
Corrosion protection of equipment and metalwork, 3:48351 
EQUIPMENT/DESIGN 
Hot and dry char letdown system for the Synthane Pilot Plant. 
Phase II report, 3:46238 (PERC-0058-30) 
EQUIPMENT/ENERGY CONSERVATION 
Energy conservation guidelines for DOE operations and 
maintenance, 3:48119 (DOE/AD-0013) 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ERYTHROCYTES/BIOCHEMICAL REACTION KINETICS 
Embryonic hemoglobins in a-thalassemia mice, 3:48781 (CONF- 
780638-2) 
ESCHERICHIA COLI/LETHAL IRRADIATION 
Synergism between 365- and 254-nm radiations for inactivation of 
Escherichia coli, 3:48822 
ESR 
See ELECTRON SPIN RESONANCE 
ESTERS 
(Includes esters of organic and inorganic acids.) 
See also CARBOXYLIC ACID ESTERS 
ESTERS/ELECTRIC FIELDS 
Effects on gas chromatographic peaks of electric fields applied 
across cholesteric liquid crystal stationary phases (Cholestery]l 
laurate, cholesteryl 10-undecenoate, cholesteryl benzoate), 
3:48436 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETHANE/PYROLYSIS 
Improvements in ethylene production, 3:46690 
1,2-ETHANEDIOL 
See GLYCOLS 
ETHANOL/BIOLOGICAL EFFECTS 
Effect of ethanol on galactose tolerance in man, 3:48787 (LA-UR- 
78-1416) 
ETHANOL/USES 
Denaturants for ethanol/gasoline blends, 3:48294 (HCP/M2098- 
01 


ETHYLENE/CHEMICAL REACTION YIELD 

Chemicals from coal. Final report based on HRI H-Coal product, 
3:46258 (FE-1534-50) 

Photodissociation spectroscopy and structural rearrangements in 
ions of cyclooctatetraene, styrene, and related molecules, 
3:48462 

ETHYLENE/CHEMICAL REACTIONS 

Isotopically selective CO2 transverse excitation laser induced 

chemical reactions of CleCF2 and Br2CF2 with olefins, 3:48467 
ETHYLENE/PRODUCTION 

Improvements in ethylene production, 3:46690 

ETHYLENE GLYCOL 

See GLYCOLS 
ETHYLENE POLYMERS 

See POLYETHYLENES 
EURATOM/NUCLEAR INDUSTRY 

Primary raw materials science and technology policy, uranium 
research and development. House of Commons eighth report 
from the Select Committee on European Legislation, etc., 
together with the minutes of evidence taken before the 
Committee on 23 November and 7 December, Session 1977-78, 
3:46900 

EUROPE 

See also BELGIUM 
CZECHOSLOVAKIA 
FRANCE 
GERMAN DEMOCRATIC REPUBLIC 
GERMAN FEDERAL REPUBLIC 
ICELAND 
NETHERLANDS 
POLAND 
ROMANIA 
SPAIN 
UNITED KINGDOM 

‘SS. 


USSR 
YUGOSLAVIA 





EUROPE/AGRICULTURE 


EUROPE/AGRICULTURE 
Use of energy in European agriculture, 3:48192 
EUROPE/METAL INDUSTRY 
Feasibility study: international cooperation in iron and steel 
research. Final report, 3:48250 (TID-28543) 
EUROPE/URANIUM DEPOSITS 
Some results of uranium prospecting and production increasing, 
3:46805 
EUROPEAN ATOMIC ENERGY COMMUNITY 
See EURATOM 
EUROPEAN COMMUNITIES 
See also EURATOM 
EUROPEAN COMMUNITIES/ENERGY POLICY 
Energy in Western Europe: vital role of coal, 3:48147 
EUROPEAN COMMUNITIES/ENERGY SUPPLIES 
Energy in Western Europe: vital role of coal, 3:48147 
EUROPEAN COMMUNITIES/RADIOACTIVE WASTE 
MANAGEMENT 
Document of the Commission for the Council concerning an 
action plan of the Community in the field of radioactive wastes. 
Information by the Federal Government, 3:46928 
EUROPIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
EUROPIUM 152/ENVIRONMENTAL TRANSPORT 
Interaction of radionuclides with geomedia associated with the 
Waste Isolation Pilot Plant (WIPP) site in New Mexico, 3:46942 
(SAND-78-0297) 
EUROPIUM ISOTOPES/RADIONUCLIDE MIGRATION 
Sorption of long-lived radionuclides in clay and rock. Part 1. 
Determination of distribution coefficients, 3:48705 (UCRL- 
Trans-11340) 
EVAPORATION/MATHEMATICAL MODELS 
Evaporation of a liquid droplet, 3:48475 
EVAPORATORS/HEAT TRANSFER 
Heat transfer enhancement for evaporators, 3:47156 (CONF- 
770331-) 
EVAPORATORS/MATHEMATICAL MODELS 
Vapor/liquid interaction and entrainment in shell-and-tube 
evaporators, 3:47121 (ANL-OTEC-78-2) 
EVAPORATORS/PERFORMANCE 
Analysis of concentrating and drying processes in a thin-film 
evaporator, 3:46918 
EXCURSIONS/FUEL ELEMENT FAILURE 
Applicability of TREAT TOP experiments to post-failure 
dynamics, 3:47908 
Fuel pin modeling for the prompt burst excursion (PBE) 
experiments, 3:47912 
Simple computational model for the prediction of fuel pin failure 
in the transient overpower accident, 3:47901 
Transient fission gas release effects on carbide fuel failure 
dynamics, 3:47905 
EXCURSIONS/FUEL-CLADDING INTERACTIONS 
Interaction of molten UO: with stainless-steel cladding under TOP 
accident conditions, 3:47903 
EXCURSIONS/HEAT TRANSFER 
Transition phase of fast reactor overpower excursions, 3:47896 
EXCURSIONS/HYDRAULICS 
Transition phase of fast reactor overpower excursions, 3:47896 
EXCURSIONS/HYDRODYNAMICS 
Effects of recent modeling developments in LMFBR prompt burst 
calculations, 3:47910 
EXCURSIONS/SIMULATION 
TREAT transient overpower experiment R12, 3:47907 
EXCURSIONS/THERMODYNAMICS 
—_ burst energetics experiments: uranium carbide series, 
:47911 
EXHAUST RECIRCULATION SYSTEMS/DESIGN 
Exhaust gas return system for auto-igniting internal combustion 
engines (Patent), 3:48282 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPLORATION 
See also GEOTHERMAL EXPLORATION 
EXPLORATION/ECONOMICS 
Method for evaluating economic efficiency of scientific research 
in geology, 3:46567 
EXPLOSIONS 
See also ATMOSPHERIC EXPLOSIONS 
CHEMICAL EXPLOSIONS 
NUCLEAR EXPLOSIONS 
SURFACE EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
UNDERWATER EXPLOSIONS 
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EXPLOSIONS/BLAST EFFECTS 

US regulatory requirements for blast effects from accidental 

explosions, 3:47952 
EXPLOSIONS/INHIBITION 

Comparison of the suppressive behaviour against coal-dust 
explosions of SMRE triggered barriers in the Buxton and 
Tremonia test galleries, 3:46488 

Investigations of the suppression of coal-dust and methane 
explosions by triggered barriers, 3:46487 

Investigation of the efficacy of water barriers in special conditions 
of application, 3:46549 

Recent developments in passive and triggered explosion barriers, 
3:46550 

EXPLOSIVE FRACTURING 

Predicting underground explosive fracture and permeability 
enhancement, 3:46247 (UCRL-52000-78-4) 

EXPLOSIVE FRACTURING/RESEARCH PROGRAMS 

Explosively produced fracture of oil shale. Progress report, 
October-December 1977, 3:46778 (LA-7164-PR) 

EXPLOSIVE INSTABILITY/STABILIZATION 

Stabilization of an explosive instability and heating of plasma ions 

by a modulated particle flux, 3:49050 
EXTRACTION APPARATUSES/BIBLIOGRAPHIES 

Technology of liquid-liquid extraction with special regard to 
nuclear fuel reprocessing. Bibliography (Pulsed columns, mixer- 
setters, and fast contactors), 3:46876 (KFK-2469) 

EXTRACTION APPARATUSES/COMPARATIVE 

EVALUATIONS 

Comparing the efficacy of de-ethanization of hydrocarbon 
mixtures in an absorber-desorber system and an absorption- 
stripping column, 3:46679 

EXTRUSION/MATHEMATICAL MODELS 

Melting of an ideally rigid fusible solid on a hot moving surface, 
3:48401 (FE-2616-1) 

EXXON GASIFICATION PROCESS/FEASIBILITY STUDIES 

Scale-up requirements of the Exxon catalytic coal gasification 
process. Monthly report, November 1-November 30, 1977, 
3:46228 (FE-2480-13) 

EXXON GASIFICATION PROCESS/PILOT PLANTS 

Scale-up requirements of the Exxon catalytic coal gasification 
process. Monthly report, September 1-September 30, 1977, 
3:46226 (FE-2480-11) 

Scale-up requirements of the Exxon catalytic coal gasification 
process. Monthly report, October 1-October 31, 1977, 3:46227 
(FE-2480-12) 

Scale-up requirements of the Exxon catalytic coal gasification 
process. Monthly report, November 1-November 30, 1977, 
3:46228 (FE-2480-13) 

EXXON LIQUEFACTION PROCESS/MATHEMATICAL 

MODELS 

Computer-aided industrial process design: the ASPEN Project. 
Fifth quarterly progress report, June 1, 1977-August 31, 1977, 
3:46530 (MIT-2295T9-5) 

EXXON LIQUEFACTION PROCESS/PILOT PLANTS 

EDS coal liquefaction process development: Phase IIIA. Monthly 
technical progress report, June 1-June 30, 1977, 3:46267 (FE- 
2353-18) 

EDS coal liquefaction process development: Phase IV. Monthly 
technical progress report, March 1-March 31, 1978, 3:46269 
(FE-2893-11) 

EDS coal liquefaction process development: Phase IV. Monthly 
technical progress report, April 1-April 30, 1978, 3:46270 (FE- 
2893-13) 

EYES 
See also CRYSTALLINE LENS 
EYES/NEOPLASMS 
= treatment technique for cancer-eye, 3:48802 (LA-UR-78- 


F 


FADDEEV EQUATIONS/GAUGE INVARIANCE 
Faddeev-Popov procedure and Gribov copies, 3:48987 
FAILED ELEMENT DETECTION 
Incorporation of isotopic weighting factors for improved gas- 
tagging analytical procedures, 3:47752 
Prooftest of gas tagging for a PWR, 3:47481 
FALLOUT 
(For radioactive fallout only.) 
aa of nuclear weapons. Third edition, 3:48643 (TID-28061) 


See BLOWERS 
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FARADAY GENERATORS 
See MHD GENERATORS 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS/ENERGY SPECTRA 
Interactive graphics interpretation of calculation-measurement 
iscrepancies for neutron spectrum measurements in sodium, 
3:49004 
FAST REACTORS 
See also APRF REACTOR 
FBR TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
IBR-30 REACTOR 
LMFBR TYPE REACTORS 
STF REACTOR 
FAST REACTORS/CONTROL ROD WORTHS 
Effective method for estimating multiple control rod worths in 
large fast reactors, 3:47764 
FAST REACTORS/FUEL PELLETS 
Fuel column stability in irradiated mixed-oxide fuel, 3:47749 
FAST REACTORS/FUEL PINS 
Dutt fission gas release correlation, 3:47570 
FAST REACTORS/GROUP CONSTANTS 
Few-group constants for calculating ksub(eff) and A(1/ksub(eff)) 
of fast reactors, 3:47694 
FAST REACTORS/REACTOR ACCIDENTS 
Overview of fission gas effects in hypothetical fast reactor 
accidents, 3:47862 
FAST REACTORS/SOLID FUELS 
Equation-of-state of xenon at high temperatures and pressures, 
3:47750 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
Future developments of fast breeder reactors in the United States, 
3:47547 (HEDL-SA-1467) 
FBR TYPE REACTORS/REACTOR COMPONENTS 
Design applications of irradiation creep and swelling data, 3:47559 
FBR TYPE REACTORS/REACTOR KINETICS 
Note on the fast-neutron total cross section of thorium (0.1 to 5.0 
MeV), 3:49003 
FEDAL 
See FAILED ELEMENT DETECTION 
FEDERAL ASSISTANCE PROGRAMS 
Guide for the preparation of proposals for faculty development 
projects in energy: 1979 (High schools and colleges), 3:48050 
(DOE/IR-0010) 
New energy conservation technicians (Trained by CETA and 
other programs), 3:48133 
FEDERAL ASSISTANCE PROGRAMS/DECISION MAKING 
Applied research project selection in mission-oriented agencies: an 
approach, 3:48097 (DOE/ET-0049) 
FEDERAL ASSISTANCE PROGRAMS/MEETINGS 
Conference on business opportunities for small R and D firms in 
energy research, development, and demonstration, 3:48096 
(CONF-770604-) 
FEDERAL ASSISTANCE PROGRAMS/RISK ASSESSMENT 
Applied research project selection in mission-oriented agencies: an 
approach, 3:48097 (DOE/ET-0049) 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEDERAL WATER POLLUTION CONTROL ACT/ 
EVALUATION 
Water pollution control: assessing the impacts and costs of 
environmental standards (Book), 3:48739 
FEED MATERIALS PLANTS 
Practical applications of and international response to 
radiochemistry and radiochemical technology studies by the 
Nuclear Research Institute, 3:46905 
FEED MATERIALS PLANTS/DECOMMISSIONING 
Design for planning the cleanup of formerly used radium- 
contaminated sites, 3:48469 (ORNL/TM-6298) 
FEED MATERIALS PLANTS/DECONTAMINATION 
Design for planning the cleanup of formerly used radium- 
contaminated sites, 3:48469 (ORNL/TM-6298) 
FEED MATERIALS PLANTS/LICENSING 
Uranium mill licensing activities, 3:46839 (GJO-108(76)) 
FEED MATERIALS PLANTS/NUCLEAR MATERIALS 
MANAGEMENT 
Coordinated safeguards for materials management in a nitrate-to- 
oxide conversion facility, 3:46968 (LA-7011) 
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FEED MATERIALS PLANTS/RADIATION HAZARDS 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
FEED MATERIALS PLANTS/SAFETY 
Basic REALIZABILITY OF THE FUEL CYCLE CENTRE 
FROM THE POINT OF VIEW OF SAFETY. 
ASSESSMENT AND RECOMMENDATIONS OF THE 
REACTOR SAFETY COMMISSION (RSK) AND THE 
RADIATION PROTECTION COMMISSION (SSK) 
DATED 20TH OCTOBER 1977. 5. PARTIAL PROJECT 3: 
URANIUM PROCESSING, 3:46843 
FELDSPARS/ELECTRON MICROPROBE ANALYSIS 
Rapid characterization of drilled test earth cores by x-ray energy 
dispersive analysis, 3:47259 (PNL-2655) 
FELDSPARS/GEOBAROMETRY 
Two-feldspar geothermometry, geobarometry in mesozonal 
granitic intrusions: three examples from the Piedmont of 
Georgia, 3:47282 
FELDSPARS/GEOCHEMISTRY 
Two-feldspar geothermometry, geobarometry in mesozonal 
granitic intrusions: three examples from the Piedmont of 
Georgia, 3:47282 
FELDSPARS/GEOTHERMOMETRY 
Distribution of NaAlSisOs between coexisting microcline and 
plagioclase and its effect on geothermometric calculations, 
3:47283 
Two-feldspar geothermometry, geobarometry in mesozonal 
granitic intrusions: three examples from the Piedmont of 
Georgia, 3:47282 
FERMILAB ACCELERATOR/BEAM LUMINOSITY 
Luminosities of proton-antiproton colliding beams, 3:48607 (BNL- 
24351) 
FERMILAB ACCELERATOR/ELECTRON COOLING 
Effect of the sextupole distribution on the momentum aperture in 
the small cooling ring lattice at Fermilab, 3:48605 (BNL-24293) 
FERMILAB ACCELERATOR/ION SOURCES 
H~ -ion source for accelerator use, 3:48609 (BNL-50727) 
FERRATES 
See IRON OXIDES 
FERRITIN 
Separation of ferritin labeled antibody from free antibody, 3:48769 
FETUSES/HEMOGLOBIN 
Effects of a radiation-induced a-thalassemia on the production of 
multiple forms of hemoglobins in fetal mice, 3:48833 (CONF- 
780638-1) 
FFTF REACTOR/AFTER-HEAT 
Decay heat for the Fast Test Reactor (FTR), 3:47780 (HEDL- 
TME-77-13) 
FFTF REACTOR/AFTER-HEAT REMOVAL 
Planned natural-circulation testing in the Fast Flux Test Facility, 
3:47942 
Simulation of FFTF hot-leg ruptures and loss-of-flow events, 
3:47943 
FFTF REACTOR/ENVIRONMENT 
FFTF preoperational environmental survey program, 3:47766 
(HEDL-TME-78-18) 
FFTF REACTOR/EXCURSIONS 
Effect of power skew on the FTR TOP accident, 3:47902 
Transient-overpower test E8 on FFTF-type low-power-irradiated 
fuel, 3:47814 (ANL-77-93) 
TREAT TOP test H6: preliminary results, 3:47906 
FFTF REACTOR/FUEL ELEMENT FAILURE 
Transient-overpower test E8 on FFTF-type low-power-irradiated 
fuel, 3:47814 (ANL-77-93) 
FFTF REACTOR/FUEL ELEMENTS 
System design of carbide fuel. Quarterly progress report, January- 
March 1978, 3:47541 (COO-2426-136) 
FFTF REACTOR/FUEL PINS 
Calibration of a fuel-to-cladding gap conductance model for fast 
reactor fuel pins, 3:47782 (HEDL-TME-77-86) 
Integral heat rate-to-incipient melting in UO2-PuQ: fast reactor 
fuel, 3:47781 (HEDL-TME-77-23) 
FFTF REACTOR/HEAT EXCHANGERS 
Thermal-hydraulic analysis of the air dump heat exchangers in the 
Fast Flux Test Facility, 3:47799 
FFTF REACTOR/LOSS OF FLOW 
Simulation of FFTF hot-leg ruptures and loss-of-flow events, 
3:47943 
FFTF REACTOR/QUALITY ASSURANCE 
Application of quality assurance to the design, procurement, and 
construction of the Fast Flux Test Facility, 3:47779 (HEDL- 
SA-1499) 
FFTF REACTOR/REACTIVITY 
Subcritical reactivity monitoring: neutron yields from spontaneous 
(a,n) reactions in FFTF fuel, 3:47783 (HEDL-TME-78-39) 





FFTF REACTOR/REACTOR ACCIDENTS 


FFTF REACTOR/REACTOR ACCIDENTS 
Planned natural-circulation testing in the Fast Flux Test Facility, 
3:47942 
FFTF REACTOR/REACTOR COOLING SYSTEMS 
Experience in the design, construction, and testing of the FFTF 
heat transport system, 3:47778 (HEDL-SA-1496) 
FFTF REACTOR/REACTOR SAFETY 
Fast reactor safety technical progress report, April-June 1977, 
3:47829 (HEDL-TME-77-67) 
Revisions to FFTF FSAR. Supplement 9, Parts 1, 2, 3, 4, and 5, 
3:47828 (HEDL-TI-75001-9) 
FFTF REACTOR/VALVES 
Dashpot development test for FFTF cold leg check valve, 
3:47802 


Performance test program of dashpot for FFTF cold leg check 
valve, 3:47801 
FIBROBLASTS/SEPARATION PROCESSES 
Flow cytoenzymology: a tool in the search for neoplastic markers, 
3:48771 (UCID-81202) 
FIBROSIS/RADIOINDUCTION 
Radiation-induced pulmonary fibrosis: study of changes in 
collagen constituents in different lung regions of beagle dogs 
after inhalation of beta-emitting radionuclides (* Y, *'Y, '**Ce, 
and Sr), 3:48838 
FIELD-REVERSED MIRROR REACTORS/REACTOR FUELING 
Fueling requirements for a self-sustained field-reversed mirror, 
3:49266 
FIELD-REVERSED MIRROR REACTORS/REACTOR START- 
UP 
Negative ion beam considerations for advanced-fuel fusion, 
3:49229 (BNL-50727) 
FILMS 
(Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS.) 
FILMS/MATERIALS TESTING 
Residual stress measurments of chromium films by x-ray 
diffraction, the sin*psi method, 3:48328 (RFP-2714) 
FILMS/PHYSICAL RADIATION EFFECTS 
Measurement and identification of laser-damage thresholds in thin 
films, 3:48412 (UCRL-80629) 
FILMS/SORPTIVE PROPERTIES 
Deuterium pumping speeds of overlaid titanium thin films, 3:48340 
FILMS/SPECIFIC HEAT 
Apparatus for heat capacity measurements of thin films, 3:48626 
FINITE ELEMENT METHOD 
Studies of the numerical solution of elliptic parabolic boundary 
value problems. Progress report, November 1, 1977-October 31, 
1978, 3:49315 (ORO-3443-71) 
FINITE ELEMENT METHOD/COMPUTER CALCULATIONS 
Improved method for contouring on isoparametric surfaces, 
3:49087 (ORNL/TM-6381) 
FIRE HAZARDS 
Assessment of fire hazards in buildings housing fusion energy 
experiments, 3:49271 (UCRL-81072) 
FIRE RESISTANCE/SAFETY STANDARDS 
Meeting standards for fire-resistive construction at nuclear power 
plants, 3:47954 
FIREDAMP 
See METHANE 
FIRST WALL/DESIGN 
Mechanical design and analysis for a EPR first wall/blanket/ 
shield system, 3:49177 (ANL/FPP/TM-103) 
FIRST WALL/HYDRAULICS 
Thermal hydraulic analyses of two fusion reactor first wall/ 
blanket concepts, 3:49175 (ANL/FPP/TM-103) 
FIRST WALL/INTERACTIONS 
Plasma-wall interactions in PLT: an imaging atom probe analysis, 
3:49184 (SAND-77-1891C) 
FIRST WALL/PHYSICAL RADIATION EFFECTS 
Plasma-wall interactions in PLT: an imaging atom probe analysis, 
3:49184 (SAND-77-1891C) 
FIRST WALL/SHIELDING 
Advantages of liquid Pb-Li alloy spectrum shifters in laser fusion 
reactors, 3:49188 
FIRST WALL/THERMAL CYCLING 
Thermal responses of tokamak reactor first walls during cyclic 
lasma burns, 3:49176 (ANL/FPP/TM-103) 
FIRST WALL/THERMAL STRESSES 
Thermal responses of tokamak reactor first walls during cyclic 
plasma burns, 3:49176 (ANL/FPP/TM-103) 
FIRST WALL/THERMODYNAMICS 
Thermal hydraulic analyses of two fusion reactor first wall/ 
blanket concepts, 3:49175 (ANL/FPP/TM-103) 
Thermal responses of tokamak reactor first walls during cyclic 
plasma burns, 3:49176 (ANL/FPP/TM-103) 
FISH CULTURE 
See AQUACULTURE 
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FISHES 
See also TROUT 
Effect of copper on the eggs and larvae of plaice and herring, 
3:48896 
Time dependent cadmium uptake by fathead minnows 
(Pimephales promelas) during field and laboratory exposure, 
3:48889 
Zinc and cadmium in the Pacific hake Merluccius productus off 
the western U.S. coast, 3:48893 
FISHES/BEHAVIOR 
Changes in the predator-prey behavior of fathead minnows 
(Pimephales promelas) and largemouth bass (Micropterus 
salmoides) caused by cadmium, 3:48883 
Effect of temperature on activity and social behavior of the adult 
tautog Tautoga onitis under laboratory conditions, 3:48847 
Locomotor activity of the bluegill Lepomis macrochirus: 
hyperactivity induced by sublethal concentrations of cadmium, 
chromium, and zinc, 3:48890 
Model for the movement and distribution of fish in a body of 
water, 3:48718 (ORNL/TM-6310) 
Power plant effects, 3:48736 (ORNL-5257) 
FISHES/BIOLOGICAL ACCUMULATION 
Viability of embryos of the winter flounder Pseudopleuronectes 
americanus exposed to combinations of cadmium and salinity at 
selected temperatures, 3:48848 
FISHES/BIOLOGICAL ADAPTATION 
Final thermal preferendum of fishes: shuttling behavior and 
acclimation overshoot, 3:48846 
Power plant effects, 3:48736 (ORNL-5257) 
FISHES/BIOLOGICAL EFFECTS 
Fish cough response: a method for evaluating quality of treated 
complex effluents, 3:48891 
FISHES/BIOLOGICAL RADIATION EFFECTS 
Aquatic Ecology Section, 3:48722 (ORNL-5365) 
FISHES/ENTRAINMENT 
Cooling systems, 3:48737 (ORNL-5365) 
Power plant effects, 3:48736 (ORNL-5257) 
FISHES/ENZYME ACTIVITY 
Benzo(a)pyrene monooxygenase induction in marine fish: 
molecular response to oil pollution, 3:48894 
FISHES/IMPINGEMENT 
Cooling systems, 3:48737 (ORNL-5365) 
Ecological analyses and applications, 3:46376 (ORNL-5257) 
FISHES/POLLUTION 
Aquatic Ecology Section, 3:48722 (ORNL-5365) 
Coal Conversion Effluents Program, 3:46378 (ORNL-5257) 
Synthetic Fuels Program, 3:48659 (ORNL-5365) 
FISHES/POPULATION DYNAMICS 
Aquatic Ecology Section, 3:48717 (ORNL-5257) 
FISHES/SURVIVAL CURVES 
Power plant effects, 3:48736 (ORNL-5257) 
FISHES/TEMPERATURE CONTROL 
Cooling systems, 3:48737 (ORNL-5365) 
FISHES/TEMPERATURE EFFECTS 
Effect of temperature on activity and social behavior of the adult 
tautog Tautoga onitis under laboratory conditions, 3:48847 
Power plant effects, 3:48736 (ORNL-5257) 
FISSILE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
interaction with slow neutrons.) 
FISSILE MATERIALS/CRITICALITY 
Adventures in ten dimensions: misleading assumptions in array 
analysis, 3:48505 
Ensuring the validity of calculated subcritical limits, 3:48499 
Pitfalls in criticality safety calculations and experiences in 
operations, 3:48502 
QA in criticality safety analysis needs experimental studies, 
3:48503 
Quality assurance for computer programs used in criticality safety 
analysis, 3:48501 
Role of computers in quality assurance in the LLL criticality 
safety program, 3:48500 
Session introduction, 3:48498 
FISSILE MATERIALS/ISOTOPE RATIO 
Experimental evaluation of a system for assay of spent-fuel 
subassemblies, 3:46980 
FISSILE MATERIALS/SAFEGUARDS 
Soviet nuclear exports, 3:48642 (P-6044) 
FISSILE MATERIALS/TRANSPORT 
History and application of SCALE system to nuclear criticality 
reviews, 3:48521 
Shipping cask experimental program and data: Battelle-Pacific 
Northwest Laboratories, 3:48523 
Standardization cask analysis and correlation with experiment, 
3:48522 
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FISSION CHAMBERS/TESTING 
Some results from the testing of a high temperature fission 
counter-chamber in the EBR-II J-2 thimble of the Nuclear 
Instrument Test Facilities (NITF), 3:47540 (CONF-780469-1) 
FISSION FRAGMENT DETECTION 
Power burst facility fission product detection system, 3:47796 
FISSION PRODUCT RELEASE 
Fission product release to BWR-6 containment via pressure 
suppression pool, 3:47946 
FISSION PRODUCTS/AFTER-HEAT 
Evaluation of fission product afterheat. Annual report, July 1, 
1976-September 30, 1977 (BWR:PWR), 3:47436 (NUREG/CR- 
0031) 
FISSION PRODUCTS/NEUTRON TRANSPORT 
Multigroup and few-group cross sections for ENDF/B-IV fission 
products; the TOAFEW collapsing code and data file of 154- 
group fission-product cross sections, 3:49016 (LA-7174-MS) 
FISSION PRODUCTS/NUCLEAR DATA COLLECTIONS 
Multigroup and few-group cross sections for ENDF/B-IV fission 
products; the TOAFEW collapsing code and data file of 154- 
group fission-product cross sections, 3:49016 (LA-7174-MS) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISSIUM/PHYSICAL RADIATION EFFECTS 
Design base considerations for a Th-U alloy fast reactor fuel 
element, 3:46852 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FIXED MIRROR COLLECTORS/CONCENTRATION RATIO 
Strategy for calculations of optical concentration distributions for 
fixed mirror systems, 3:47112 (CONF-770850-) 
FIXED MIRROR COLLECTORS/DESIGN 
Fixed mirror solar concentrator for power generation, 3:47229 
(GA-A-14883) 
FIXED MIRROR COLLECTORS/OPTICS 
Strategy for calculations of optical concentration distributions for 
fixed mirror systems, 3:47112 (CONF-770850-) 
FLAMES/STABILITY 
Mixing and gasification of coal in entrained flow systems. 
Quarterly technical progress report No. 3, October 1-December 
31, 1977, 3:46243 (TID-28226) 
FLASH HYDROPYROLYSIS PROCESS/AIR POLLUTION 
CONTROL 
Environmental control technology for the flash hydropyrolysis of 
coal. Quarterly progress report No. 1, June 20, 1977-September 
30, 1977, 3:46285 (BNL-50793) 
FLASH HYDROPYROLYSIS PROCESS/CHEMICAL 
EFFLUENTS 
Environmental control technology for the flash hydropyrolysis of 
coal. Quarterly progress report No. 1, June 20, 1977-September 
30, 1977, 3:46285 (BNL-50793) 
FLASH HYDROPYROLYSIS PROCESS/WATER POLLUTION 
CONTROL 
Environmental control technology for the flash hydropyrolysis of 
coal. Quarterly progress report No. 1, June 20, 1977-September 
30, 1977, 3:46285 (BNL-50793) 
FLASKS 
See CASKS 
FLAT PLATE COLLECTORS/COST 
Considerations in the developmemt of a high performance per unit 
cost solar collector, 3:47228 (CONF-761220-) 
FLAT PLATE COLLECTORS/DESIGN 
Solar heating system and components thereof (Patent), 3:47206 
FLAT PLATE COLLECTORS/HEAT TRANSFER FLUIDS 
Solar heating system and components thereof (Patent), 3:47206 
FLAT PLATE COLLECTORS/PERFORMANCE 
Augmented solar energy collection using various planar reflective 
surfaces: theoretical calculations and experimental results, 
3:47230 (LA-7041) 
Considerations in the developmemt of a high performance per unit 
cost solar collector, 3:47228 (CONF-761220-) 
FLAT PLATE COLLECTORS/SOLAR REFLECTORS 
Augmented solar energy collection using various planar reflective 
surfaces: theoretical calculations and experimental results, 
3:47230 (LA-7041) 
FLOW (FLUID) 
See FLUID FLOW 
FLOWMETERS 
Progress report on INEL full flow drag screen, 3:47839 
(NUREG-0375) 
USNRC sponsored instrumentation research at Rensselaer 
Polytechnic Institute (RPI), 3:47835 (NUREG-0375) 
FLOWMETERS/MEETINGS 
Two-phase flow instrumentation review group meeting, 3:47833 
(NUREG-0375) 
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FLOWMETERS/TEST FACILITIES 
Survey of facilities for two-phase flow instrument testing, 3:47841 
(NUREG-0375) 
FLUE GAS/CHEMICAL ANALYSIS 
Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:46359 (EPRI-FP-713(Vol.3)) 
FLUE GAS/CLEANING 
Method of cleaning stack gas and using same for generation of 
electric power (Patent), 3:48596 
FLUE GAS/DENITRIFICATION 
An absorbing solution for the removal of nitrogen oxide form a 
gas containing same (Patent), 3:48591 
Catalyst for the purification of effluent gases containing oxides of 
nitrogen as impurity (Patent), 3:48594 
Method of removing nitrogen oxides from an exhaust (Patent), 
3:48599 
Method of removing nitrogen oxides from a gas as a salt of 
imidodisulfonic acid (Patent), 3:48598 
Process for removing nitrogen oxides from gaseous mixtures 
(Patent), 3:48597 
Process for removing nitrogen oxides from gaseous mixtures 
(Patent), 3:48592 
Removal of sulfur and nitrogen oxides with aqueous absorbent 
(Patent), 3:47391 
FLUE GAS/DESULFURIZATION 
Demonstration of the IFP stack-gas desulfurization process, 
3:47393 
Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:46358 (EPRI-FP-713(Vol.2)) 
Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:46359 (EPRI-FP-713(Vol.3)) 
Flue-gas desulphurisation and waste-gas cleaning plants (Saarberg- 
Holter process), 3:46362 
Removal of sulfur and nitrogen oxides with aqueous absorbent 
(Patent), 3:47391 
Selective separation of sulfur oxides from carbon dioxide in an 
effluent gas stream (Patent), 3:47392 
FLUE GAS/DEW POINT 
Dew point of flue gas in the combustion of brown coal briquettes, 
3:46364 
FLUE GAS/HOT GAS CLEANUP 
Granular bed filter development program. Cold flow test 
program, data analysis and observations, 3:46197 (FE-2579-15) 
Medium and high temperature gas clean-up particulates. Quarterly 
progress report, October-December 1977, 3:46360 (FE-2295-32- 
1 


) 
FLUE GAS/SAMPLING 
Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:46359 (EPRI-FP-713(Vol.3)) 
FLUID FLOW 
See also IDEAL FLOW 
LAMINAR FLOW 
TWO-PHASE FLOW 
FLUID FLOW/COMPUTER GRAPHICS 
FLOWPLOT: a fluid dynamics and heat transfer plotting 
package, 3:48550 (K/CSD/TM-22) 
FLUID FLOW/MATHEMATICAL MODELS 
Computer modeling of five-spot well pattern fluid flow during in 
situ uranium leaching, 3:46833 (BM-RI-8287) 
Finite-element method for elliptic-type differential equations, 
3:49038 (ANL-CT-78-29) 
FLUIDIZED BED/HEAT TRANSFER 
Heat exchange in vibroaerofluidized bed in radiation-convective 
heat supply, 3:48555 
FLUIDIZED-BED COMBUSTION 
Synthetic SO. sorbents for fluidized-bed coal combustors, 3:48602 
FLUIDIZED-BED COMBUSTION/DEMONSTRATION 
PLANTS 
Industrial application fluidized bed combustion process air heater. 
Quarterly report, October-December 1977, 3:46527 (HCP/ 
T2463-01) 
FLUIDIZED-BED COMBUSTION/RESEARCH PROGRAMS 
Industrial application fluidized-bed combustion: fuel oil heater. 
Quarterly technical report No. 6, October 1-December 31, 1977, 
3:48578 (HCP/T2471-8) 
FLUIDIZED-BED COMBUSTION/TECHNOLOGY 
ASSESSMENT 
Systems assessment of atmospheric fluidized-bed combustion: 
baseline study, 3:46531 (ORNL/TM-6208) 
FLUIDIZED-BED COMBUSTORS/CONTROL 
Fluidized-bed combustion: industrial application demonstration 
projects. Monthly progress report, 3:48577 (FE-2472-25) 
FLUIDIZED-BED COMBUSTORS/CORROSION 
Engineer, design, construct, test, and evaluate a pressurized 
fluidized bed pilot plant using high sulfur coal for production of 
electric power. Phase I: preliminary engineering. Technology 
support test results PFB heat exchanger fin and tube materials 





FLUIDIZED-BED COMBUSTORS/DEMONSTRATION 


erosion rig evaluation test period July 1976-April 1977, 3:47348 
(HCP/T1726-32/D) 

Fossil energy program progress report for March 1978, 3:46237 
(ORNL/TM-6385) 

FLUIDIZED-BED COMBUSTORS/DEMONSTRATION 

PLANTS 

Industrial application fluidized bed combustion process: vertical 
slice combustor 500-hour performance test, 3:46528 (HCP/ 
T2463-01) 

FLUIDIZED-BED COMBUSTORS/DESIGN 

Advanced coal fueled combustor/heat exchanger technology 
study. Quarterly technical progress report No. 3, September 1- 
November 30, 1977, 3:47336 (FE-2612-10) 

Combustion or part-combustion in fluidized beds (Patent), 3:48580 

Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Quarterly technical progress 
report, July-September 1977, 3:47352 (TID-27912) 

Conceptual studies and preliminary design of a fluid bed fired 
boiler for service in an electric utility, 3:47353 (TID-28442) 

Engineer, design, construct, test, and evaluate a pressurized 
fluidized bed pilot plant using high sulfur coal for production of 
electric power. Phase I: preliminary engineering. Annual report, 
3:47347 (HCP/T1726-17/D) 

Industrial application fluidized bed combustion process air heater. 
Quarterly report, October-December 1977, 3:46527 (HCP/ 
T2463-01) 

Industrial application fluidized bed combustion process: vertical 
slice combustor 500-hour performance test, 3:46528 (HCP/ 
T2463-01) 

Industrial application fluidized-bed combustion: fuel oil heater. 
Quarterly technical report No. 6, October 1-December 31, 1977, 
3:48578 (HCP/T2471-8) 

FLUIDIZED-BED COMBUSTORS/ENGINEERING 

Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Quarterly technical progress 
report, July-September 1977, 3:47352 (TID-27912) 

FLUIDIZED-BED COMBUSTORS/EROSION 

Engineer, design, construct, test, and evaluate a pressurized 
fluidized bed pilot plant using high sulfur coal for production of 
electric power. Phase I: preliminary engineering. Technology 
support test results PFB heat exchanger fin and tube materials 
erosion rig evaluation test period July 1976-April 1977, 3:47348 
(HCP/T1726-32/D) 

Fluidized-bed combustion: industrial application demonstration 
projects. Monthly progress report, 3:48577 (FE-2472-25) 

FLUIDIZED-BED COMBUSTORS/HEAT TRANSFER 
Fluidized-bed combustion: industrial application demonstration 
projects. Monthly progress report, 3:48577 (FE-2472-25) 
FLUIDIZED-BED COMBUSTORS/PERFORMANCE TESTING 

Industrial application fluidized-bed combustion: fuel oil heater. 
Quarterly technical report No. 6, October 1-December 31, 1977, 
3:48578 (HCP/T2471-8) 

FLUIDIZED-BED COMBUSTORS/SIMULATION 

Engineer, design, construct, test, and evaluate a pressurized 
fluidized bed pilot plant using high sulfur coal for production of 
electric power. Phase I: preliminary engineering. Technology 
support test results PFB heat exchanger fin and tube materials 
erosion rig evaluation test period July 1976-April 1977, 3:47348 
(HCP/T1726-32/D) 

FLUIDIZED-BED COMBUSTORS/SYSTEMS ANALYSIS 

Systems assessment of atmospheric fluidized-bed combustion: 
baseline study, 3:46531 (ORNL/TM-6208) 

FLUIDIZED-BED COMBUSTORS/TEST FACILITIES 
Fluidized-bed combustion: industrial application demonstration 
projects. Monthly progress report, 3:48577 (FE-2472-25) 

FLUORESCENCE SPECTROSCOPY/EVALUATION 

Application of nanosecond fluorescence spectroscopy to 

cytochrome c oxidase, 3:48757 (UR/3490/LCP-7) 
FLUORESCENCE SPECTROSCOPY/USES 
Application of nanosecond fluorescence spectroscopy to 
cytochrome c oxidase, 3:48757 (UR/3490/LCP-7) 
FLUORESCENT LAMPS/PERFORMANCE 
High-efficiency fluorescent lamp type Ikhb80, 3:48220 
FLUORIDES/WATER POLLUTION ABATEMENT 

Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1977, 
3:48680 (Y/UB-9) 

FLUORINATED ALIPHATIC HYDROCARBONS 
See also FREONS 
FLUORINATED ALIPHATIC HYDROCARBONS/ 

CHEMICAL REACTION YIELD 

Isotopically selective CO2 transverse excitation laser induced 
chemical reactions of CleCF2 and Br2CF2 with olefins, 3:48467 

FLUORINATED ALIPHATIC HYDROCARBONS/ 

CHEMICAL REACTIONS 

Isotopically selective CO. transverse excitation laser induced 
chemical reactions of CleCF2 and BreCF, with olefins, 3:48467 
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FLUORINE/ACTIVATION ANALYSIS 

Savannah River Laboratory hydrogeochemical and stream 
sediment reconnaissance. Preliminary basic data release, ground 
water in Winston-Salem 1° x 2° NTMS area, North Carolina, 
Virginia, and Tennessee. National Uranium Resource 
Evaluation Program., 3:46807 (DPST-78-146-3) 

FLUORINE/CHEMICAL REACTION KINETICS 

Sixteen micron chemical laser study. Report No. 1, October 1- 
December 31, 1977, 3:48438 (TID-28548) 

FLUORINE 19/NUCLEAR MAGNETIC RESONANCE 

Development and application of analytical techniques to 
chemistry of donor solvent liquefaction. Quarterly progress 
report, December 1977-February 1978 (?9F NMR reagents), 
3:46316 (TID-28535) 

FLUTE INSTABILITY 
Flute oscillations of rarefied plasma with inhomogeneous ion drift, 
3:49123 
FLUX CORED ARC WELDING 
See ARC WELDING 
FLY ASH/MUTAGENESIS 
Bacterial tests hint at cancer from coal power (Ames test), 3:46539 
FLY ASH/SOLVENT EXTRACTION 
Bacterial tests hint at cancer from coal power (Ames test), 3:46539 
FLY ASH/SORPTIVE PROPERTIES 

Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Progress report No. 2, October 1-December 31, 
1977, 3:46198 (FE-2757-2) 

FLY ASH/WASTE PRODUCT UTILIZATION 

Utilization of thickened ash suspensions for sealing mining works, 

3:46434 
FLYWHEEL ENERGY STORAGE 

Applied research on energy storage and conversion for 
photovoltaic and wind energy systems. Volume I. Study 
summary and concept screening. Final report, 3:47101 (HCP/ 
T22221-01/1) 

FLYWHEEL ENERGY STORAGE/DEMONSTRATION 

PROGRAMS 

Flywheel propulsion for urban transit buses, 3:48277 (CONF- 
771053-) 

High speed flywheels operating on one active axis magnetic 
bearings, 3:48001 (CONF-771053-) 

FLYWHEEL ENERGY STORAGE/MEETINGS 

1977 flywheel technology symposium proceedings (Fifty-two 
papers), 3:47987 (CONF-771053-) 

FLYWHEEL ENERGY STORAGE/RESEARCH PROGRAMS 

Design definition of a mechanical capacitor, 3:48018 (CONF- 
771053-) 

Flywheel programs in other countries, 3:47990 (CONF-771053-) 

Flywheel technology program in the Netherlands, 3:47989 
(CONF-771053-) 

Rocketdyne’s high-energy-storage flywheel module for the U.S. 
Army, 3:47991 (CONF-771053-) 

UMTA flywheel energy storage program (Urban Mas 
Transportation Administration (UMTA)), 3:48274 (CONF- 
771053-) 

FLYWHEEL ENERGY STORAGE/USES 

Flywheel development for the Electric Power Research Institute, 
3:47377 (CONF-771053-) 

High-energy Flydraulic accumulator with hydro-computer 
modulated output, 3:47992 (CONF-771053-) 

FLYWHEELS/BEARINGS 

Influence of bearing stiffness on flywheel-rotor system, 3:48013 

(CONF-771053-) 
FLYWHEELS/COMPOSITE MATERIALS 

Advanced vehicular flywheel system for the ERDA electric 
powered passenger vehicle, 3:48271 (CONF-771053-) 

Glass fiber for energy storage flywheels, 3:48010 (CONF-771053-) 

Transverse tensile characteristics of fiber composites using flexible 
resins, 3:48009 (CONF-771053-) 

FLYWHEELS/CREEP 

Prediction of creep behavior for filamentary composites under 
stress — encountered in flywheels, 3:48005 (CONF- 
771053-) 

FLYWHEELS/CRITICAL VELOCITY 

Critical speed for standing-wave instability in a filament-wound- 
composite ring-type flywheel, 3:48012 (CONF-771053-) 

Ovalization critical speeds in anisotropic rotating disks, 3:48014 
(CONF-771053-) 

FLYWHEELS/DESIGN 

Advanced energy storage unit for a U.S. Postal Service delivery 
vehicle, 3:48276 (CONF-771053-) 

Advanced flywheel development, 3:48015 (CONF-771053-) 

Composite flywheel rotor/hub attachment through elastomeric 
interlayers, 3:47997 (CONF-771053- ) 

Design synthesis as applied to composite flywheels, 3:48017 
(CONF-771053-) 

Flexible flywheel concept, 3:48002 (CONF-771053-) 
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Flywheel propulsion for urban transit buses, 3:48277 (CONF- 
771053-) 


Optimal design of anisotropic (fiber-reinforced) flywheels, 3:47996 
(CONF-771053-) 
Prestressed laminated flywheel and its hydrovac ambience, 
3:47999 (CONF-771053-) 
Tension-balanced spokes for fiber-composite flywheel rims, 
3:47998 (CONF-771053-) 
Variable inertia flywheel (VIF), an introduction to its potential, 
3:48016 (CONF-771053-) 
FLYWHEELS/ENERGY CONVERSION 
Advanced electrical conversion systems for flywheel applications, 
3:48273 (CONF-771053-) 
Flywheel energy storage system development, 3:48270 (CONF- 
771053-) 
Ultra-wide speed range high efficiency hydraulic pump/motor 
power transmission, 3:48008 (CONF-771053-) 
FLYWHEELS/FABRICATION 
Composite flywheel rotor/hub attachment through elastomeric 
interlayers, 3:47997 (CONF-771053-) 
Optimal design of anisotropic (fiber-reinforced) flywheels, 3:47996 
(CONF-771053-) 
Prestressed laminated flywheel and its hydrovac ambience, 
3:47999 (CONF-771053-) 
FLYWHEELS/FAILURE MODE ANALYSIS 
Failure characteristics of composite flywheels, 3:48003 (CONF- 
771053-) 
Failure modes of bi-directionally reinforced flywheels, 3:48004 
(CONF-771053-) 
FLYWHEELS/INSTABILITY 
Critical speed for standing-wave instability in a filament-wound- 
composite ring-type flywheel, 3:48012 (CONF-771053-) 
FLYWHEELS/MAGNETIC BEARINGS 
High speed flywheels operating on one active axis magnetic 
bearings, 3:48001 (CONF-771053-) 
FLYWHEELS/MATERIALS 
Properties of natural cellulosic materials pertaining to flywheel 
kinetic energy storage applications, 3:4801 1 (CONF-771053-) 
FLYWHEELS/MECHANICAL PROPERTIES 
Constant radial displacement, thick wall, filament wound 
flywheels, 3:48006 (CONF-771053-) 
FLYWHEELS/RESEARCH PROGRAMS 
Advanced flywheel development, 3:48015 (CONF-771053-) 
Composite flywheel development completion report, October 1, 
1976-September 30, 1977, 3:48019 (Y-2117) 
DOE's flywheel program, 3:47988 (CONF-771053-) 
Sandia basic flywheel technology studies, 3:48007 (CONF-771053- 


) 
FLYWHEELS/ROTORS 
Optimization of hoop/disk composite flywheel rotor designs, 
3:47994 (CONF-771053-) 
FLYWHEELS/STRESS ANALYSIS 
Computerized analysis of axisymmetric flywheels, 3:47993 
(CONF-771053-) 
Stress state in quasi-circular bare filament flywheels, 3:47995 
(CONF-771053-) 
FLYWHEELS/TECHNOLOGY ASSESSMENT 
Sandia basic flywheel technology studies, 3:48007 (CONF-771053- 


FLYWHEELS/TESTING 

Rocketdyne’s high-energy-storage flywheel module for the U.S. 

Army, 3:47991 (CONF-771053-) 
FLYWHEELS/USES 

Design of a wind energy storage system with a cellulosic 
flywheel, 3:48000 (CONF-771053-) 

Flywheel-continuously variable transmission systems for 
automotive and transit propulsion systems, 3:48275 (CONF- 
771053-) 

U.S. Postal Service electric flywheel vehicle, 3:48269 (CONF- 
771053-) 

Utilization of flywheels for the evolution of high performance 
electric vehicles, 3:48272 (CONF-771053-) 

FOILS/CHARGED-PARTICLE TRANSPORT THEORY 

Model for diffusion of a pencil beam of electrons, 3:49013 

FOOD 
See also ANIMAL FEEDS 
VEGETABLES 
FOOD/CONTAMINATION 

Metallic contamination of food during preparation and storage: 

development of methods and some preliminary results, 3:48816 
FOOD/IRRADIATION 
Effects of gamma irradiation on onion sprouting. I. Influence of 
dose rate and post-harvest period of treatment, 3:48825 
FOOD/RISK ASSESSMENT 
Regulation of food and drugs including risk concepts, 3:48922 
FOOD AND DRUG ADMINISTRATION 
See US FDA 


FOSSIL-FUEL POWER PLANTS/BOILERS 


FOOD CHAINS/CONTAMINATION 
Assessment of °°Tc releases to the atmosphere: a plea for applied 
research (Dose to man through food chain concentration), 
3:48710 (ORNL/TM-6260) 
FOOD CHAINS/RADIONUCLIDE MIGRATION 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
FOOD INDUSTRY/ENERGY CONSUMPTION 
Energy-efficiency improvement targets: food and kindred 
products industry (SIC 20). Volume IV. Final report, 3:48122 
(FEA/D-77/232) 
FOOD INDUSTRY/ENERGY EFFICIENCY 
Energy-efficiency improvement targets: food and kindred 
products industry (SIC 20). Volume IV. Final report, 3:48122 
(FEA/D-77/232) 
FORESTRY/ENVIRONMENTAL EFFECTS 
Atmospheric statistical dynamic models. Climate experiments: 
albedo experiments with a zonal atmospheric model, 3:48713 
(UCRL-81284) 
FORESTS/BIOLOGICAL MODELS 
Regional Studies Program, 3:48660 (ORNL-5365) 
FORESTS/DATA ANALYSIS 
Resources and Operations Section, 3:49335 (ORNL-5365) 
Terrestrial Ecology Section, 3:48694 (ORNL-5365) 
FORESTS/DATA COMPILATION 
Resources and Operations Section, 3:49335 (ORNL-5365) 
FORESTS/ENERGY SUPPLIES 
Energy crisis and the forestry industry, 3:48198 (CONF-770152-) 
FORESTS/MANAGEMENT 
Terrestrial ecology, 3:48688 (ORNL-5257) 
Terrestrial Ecology Section, 3:48694 (ORNL-5365) 
FORESTS/POLLUTION 
Actinide elements in aquatic and terrestrial environments, 3:48703 
(ORNL-5365) 
FORESTS/POPULATION DYNAMICS 
Air pollution effects on forest growth and succession: applications 
of a mathematical model, 3:48855 (CONF-780636-3) 
FORMATION WATER 
See INTERSTITIAL WATER 
FORMED COKE PROCESSES 
Ways of improving the production and raising the quality of coke 
made from Kuzbas coals (proceedings of a research and 
development conference), 3:46183 
FORMED COKE PROCESSES/BENCH-SCALE 
EXPERIMENTS 
Formed coke production from coals from various coalfields, 
3:46179 
FORMED COKE PROCESSES/COMPARATIVE 
EVALUATIONS 
Formed coke in the blast furnace: at home and abroad, 3:46157 
FORMED COKE PROCESSES/OPTIMIZATION 
Study of the production of formed furnace fuel by domestic 
methods, 3:46167 
Ways of improving the method of producing formed coke, 3:46169 
FORMED COKE PROCESSES/PRODUCTION 
Extension of the raw material basis for the coking industry based 
on improvements of the existing technology and on new 
methods of coke production, 3:46154 
FORT SHEVCHENKO REACTOR 
See BN-350 REACTOR 
FORT ST. VRAIN REACTOR 
See VRAIN REACTOR 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
PEAT 
PETROLEUM 
SYNTHETIC FUELS 
FOSSIL FUELS/PYROLYSIS 
Reactions of fuel-nitrogen compounds under conditions of inert 
pyrolysis, 3:48473 
FOSSIL FUELS/RESERVES 
ALICE system for digitizing map data, 3:48929 
FOSSIL FUELS/TECHNOLOGY ASSESSMENT 
Annual highlights of the energy technology programs, 3:48139 
(BNL-50799) 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
Reviews of the environmental effects of pollutants. III. 
Chromium, 3:48908 (ORNL/EIS-80) 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
CONTROL 
Analysis of emission control alternatives for coal-fired power 
plants (For controlling sulfur oxide emissions), 3:47390 
FOSSIL- FUEL POWER PLANTS/BOILERS 
Conceptual studies and preliminary design of a fluid bed fired 
boiler for service in an electric utility, 3:47353 (TID-28442) 





FOSSIL-FUEL POWER PLANTS/COAL PREPARATION 


Measuring and improving the efficiency of boilers: a manual for 
determining energy conservation in steam generating power 
plants, 3:47354 (TID-28607) 

Steam boilers (Patent), 3:47374 

FOSSIL-FUEL POWER PLANTS/COAL PREPARATION 

Coal preparation for combustion and conversion. Final report, 
3:46489 (EPRI-AF-791) 

FOSSIL-FUEL POWER PLANTS/COOLING SYSTEMS 

Round table on column separation, 3rd, 1976, 3:48554 

FOSSIL-FUEL POWER PLANTS/COST 
Coal and nuclear power station costs, 3:47375 
FOSSIL-FUEL POWER PLANTS/DISTRICT HEATING 

District-heating supply as seen from the point of view of energy 
saving. Results of the BMFT study ‘Technologies for energy 
saving’, 3:47666 

FOSSIL-FUEL POWER PLANTS/ECONOMIC ANALYSIS 

Hybrid geothermal/fossil power plants: a site specific analysis, 

3:47267 
FOSSIL-FUEL POWER PLANTS/ECONOMICS 

Discounted average supply probability: a new concept in power 

system planning, 3:47655 
FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 
EFFECTS 


Atmospheric input and origin of selected elements in Walker 

Branch watershed, Oak Ridge, Tennessee, 3:48699 
FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

IMPACTS 

Coal Conversion Program Energy Supply and Environmental 
Coordination Act, Section 2. Public Service Company of New 
Hampshire Schiller Generating Station Powerplants numbers 4 
and 5 (Docket No. OFU-050-051), 3:47388 (DES-76-3) 

Coal research, development and demonstration program. Draft 
environmental impact statement, 3:46373 (ERDA-1557-D) 

Comparison of long-term environmental impacts: more questions 
than answers (Nuclear and fossil-fuel hazards), 3:47386 

Environmental impact determination of action to be taken under 
the Energy Supply and Environmental Coordination Act for 
powerplants 1, 2, and 3, Port Wentworth Generating Station, 
Savannah, Georgia, 3:47382 (FEA/G-77-087) 

Environmental impact determination of action to be taken under 
the Energy Supply and Environmental Coordination Act for 
powerplants 1, 2, and 3, Sutton Generating Station, Wilmington, 
North Carolina, 3:47384 (FEA/G-77/178) 

Environmental impact determination of action to be taken under 
the Energy Supply and Environmental Coordination Act for 
powerplants 10 and 11, Des Moines Generating Station, Des 
Moines, Iowa, 3:47381 (FEA/G-77/086) 

Environmental impact determination of action to be taken under 
the Energy Supply and Environmetal Coordination Act for 
powerplant 7, Ames Generating Station, Ames, Iowa, 3:47383 
(FEA/G-77-088) 

Environmental impact determination of action to be taken under 
the Energy Supply and Environmental Coordination Act for 
powerplant 14, Maynard Generating Station, Waterloo, Iowa, 
3:47380 (FEA/G-76/510) 

— review process for fossil fuel plants in Minnesota, 

4 

National Coal Utilization Assessment. a preliminary assessment of 
the health and environmental effects of coal utilization in the 
Midwest. Volume I. Energy scenarios, technology 
characterizations, air and water resource impacts, and health 
effects, 3:46370 (ANL/AA-6(Vol.1)) 

Societal impacts of energy-related health effects and control 
technology (Power generation from nuclear reactors and coal; 
control technology for burning of coal), 3:48742 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

TRANSPORT 

Environmental behavior of trace contaminants, 3:48692 (ORNL- 
5257) 

FOSSIL-FUEL POWER PLANTS/FLUE GAS 

Demonstration of the IFP stack-gas desulfurization process, 
3:47393 

Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:46358 (EPRI- FP-713(Vol. 2)) 

Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:46359 (EPRI-FP-713(Vol.3)) 

Flue-gas desulphurisation and waste-gas cleaning plants, 3:46362 

Method of combusting nitrogen-containing fuels (Patent), 3:48600 

Selective separation of sulfur oxides from carbon dioxide in an 
effluent gas stream (Patent), 3:47392 

FOSSIL-FUEL POWER PLANTS/FLUIDIZED-BED 

COMBUSTORS 

Conceptual design of an atmospheric fluidized-bed combustion 
electric power generating plant. Quarterly technical progress 
report, July-September 1977, 3:47352 (TID-27912) 

Conceptual studies and preliminary design of a fluid bed fired 
boiler for service in an electric utility, 3:47353 (TID-28442) 
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FOSSIL-FUEL POWER PLANTS/FUEL SUBSTITUTION 

Coal Conversion Program Energy Supply and Environmental 
Coordination Act, Section 2. Public Service Company of New 
Hampshire Schiller Generating Station Powerplants numbers 4 
and 5 (Docket No. OFU-050-051), 3:47388 (DES-76-3) 

Environmental impact determination of action to be taken under 
the Energy Supply and Environmental Coordination Act for 
powerplants 1, 2, and 3, Port Wentworth Generating Station, 
Savannah, Georgia, 3:47382 (FEA/G-77-087) 

Environmental impact determination of action to be taken under 
the Energy Supply and Environmental Coordination Act for 
powerplants 10 and 11, Des Moines Generating Station, Des 
Moines, Iowa, 3:47381 (FEA/G-77/086) 

Environmental impact determination of action to be taken under 
the Energy Supply and Environmetal Coordination Act for 
powerplant 7, Ames Generating Station, Ames, Iowa, 3:47383 
(FEA/G-77-088) 

Environmental impact determination of action to be taken under 
the Energy Supply and Environmental Coordination Act for 
powerplant 14, Maynard Generating Station, Waterloo, Iowa, 
3:47380 (FEA/G-76/510) 

FOSSIL-FUEL POWER PLANTS/GAS TURBINES 

Closed-cycle turbine--present and future prospectives for fossil 
and nuclear heat sources, 3:47664 

FOSSIL-FUEL POWER PLANTS/HEALTH HAZARDS 

Comparison of long-term environmental impacts: more questions 
than answers (Nuclear and fossil-fuel hazards), 3:47386 

National Coal Utilization Assessment. a preliminary assessment of 
the health and environmental effects of coal utilization in the 
Midwest. Volume I. Energy scenarios, technology 
characterizations, air and water resource impacts, and health 
effects, 3:46370 (ANL/AA-6(Vol.1)) 

FOSSIL-FUEL POWER PLANTS/HYBRID SYSTEMS 

Hybrid geothermal/fossil power plants: a site specific analysis, 

3:47267 
FOSSIL-FUEL POWER PLANTS/LEGAL ASPECTS 
Environmental review process for fossil fuel plants in Minnesota, 
3:47387 

FOSSIL-FUEL POWER PLANTS/MAINTENANCE 

Spare-parts evaluation for utilities: why and how, 3:47723 
FOSSIL-FUEL POWER PLANTS/PLANNING 

ECAS: fossil power conversion options, 3:47338 
FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 

EQUIPMENT 

Method of combusting nitrogen-containing fuels (Patent), 3:48600 
FOSSIL-FUEL POWER PLANTS/POWER GENERATION 

Discounted average supply probability: a new concept in power 
system planning, 3:47655 

FOSSIL-FUEL POWER PLANTS/PRODUCTIVITY 

Study of benefits of improved powerplant reliability and 
productivity. Phase 2 report. Analysis of two utility systems and 
regions, 3:48174 (HCP/B60792-02) 

FOSSIL-FUEL POWER PLANTS/PUMPS 

Survey of feed pump outages. Final report, 3:47701 (EPRI-FP- 
754) 

FOSSIL-FUEL POWER PLANTS/RADIOACTIVE EFFLUENTS 

EPA regulations and the radiological dose commitment from coal- 
fired power plants, 3:46381 

FOSSIL-FUEL POWER PLANTS/RELIABILITY 

Study of benefits of improved powerplant reliability and 
productivity. Phase 2 report. Analysis of two utility systems and 
regions, 3:48174 (HCP/B60792-02) 

FOSSIL-FUEL POWER PLANTS/SCRUBBERS 

Removal of sulfur and nitrogen oxides with aqueous absorbent 

(Patent), 3:47391 
FOSSIL-FUEL POWER PLANTS/SITE SELECTION 

National Coal Utilization Assessment. a preliminary assessment of 
the health and environmental effects of coal utilization in the 
Midwest. Volume I. Energy scenarios, technology 
characterizations, air and water resource impacts, and health 
effects, 3:46370 (ANL/AA-6(Vol.1)) 

Regional tectonics and seismicity of eastern Nebraska. Annual 
report, June 1, 1976-June 1, 1977, 3:48935 (NUREG/CR-0053) 

FOSSIL-FUEL POWER PLANTS/SOCIAL IMPACT 

Societal impacts of energy-related health effects and control 
technology (Power generation from nuclear reactors and coal; 
control technology for burning of coal), 3:48742 

FOSSIL-FUEL POWER PLANTS/STEAM SYSTEMS 

Round table on column separation, 3rd, 1976, 3:48554 

FOSSIL-FUEL POWER PLANTS/SUPERHEATERS 

Technical and economic optimization of pressure of intermediate 

steam superheating at industrial steam power plants, 3:47364 
FOSSIL-FUEL POWER PLANTS/WASTES 
— behavior of trace contaminants, 3:48692 (ORNL- 
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FOSSIL-FUEL POWER PLANTS/WATER POLLUTION 
Reviews of the environmental effects of pollutants. ITI. 
Chromium, 3:48908 (ORNL/EIS-80) 
FOUNDATIONS/DESIGN 
Investigation of setting and design of oil tank foundations, 3:46752 
FOUNDATIONS/STABILIZATION 
Subsidence control for structures above abandoned coal mines, 
3:46387 
FOUNDRIES 
Preliminary investigation of the organic chemical emissions from 
green sand pyrolysis, 3:48671 
FRACTURED RESERVOIRS/FILTRATION 
Problem of evaluation of filtration properties of fissured 
reservoirs, 3:46641 
FRACTURES/TENSILE PROPERTIES 
Dynamic tensile fracture in rock, 3:48951 (SAND-78-0531) 
FRANCE/HEAT FLOW 
New determinations of geothermal heat flow in France, 3:47254 
FRANCE/LMFBR TYPE REACTORS 
Programme and status of the development of the fast breeder 
reactor system in France, 3:47624 
FRANCE/OIL SHALE DEPOSITS 
Contribution of organic geochemistry to a paleoecological outline 
of Toarcian oil shales in the eastern Paris Basin. analysis of 
insoluble organic matter (kerogens), 3:46787 
FRANCE/PETROLEUM INDUSTRY 
International energy trends: monthly supplement on oil trends, 
3:46703 (NP-23133) 
FREDHOLM EQUATION/ANALYTICAL SOLUTION 
Validation of an invariant embedding method for Fredholm 
integral equations, 3:49320 (SAND-78-0569) 
FREE RADICALS 
See RADICALS 
FREONS/SORPTIVE PROPERTIES 
Gas-absorption process (Patent), 3:46884 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRICTIONLESS FLOW 
See IDEAL FLOW 
FRM DEVICES (THERMONUCLEAR) 
See FIELD-REVERSED MIRROR REACTORS 
FROGS/POLLUTION 
Actinide elements in aquatic and terrestrial environments, 3:48703 
(ORNL-5365) 
FTR REACTOR 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
FUEL ASSEMBLIES/DESIGN 
BWR fuel element, 3:47472 
FUEL ASSEMBLIES/FLUID FLOW 
Three-dimensional numerical simulation of a 19-pin LMFBR fuel 
assembly in a hexagonal duct, 3:47578 
FUEL ASSEMBLIES/HEAT TRANSFER 
LMFBR core thermal-hydraulic analysis accounting for 
interassembly heat transfer, 3:47583 
Practical model of interassembly heat transfer in LMFBR 
assemblies, 3:47584 
FUEL ASSEMBLIES/HYDRAULICS 
LMFBR core thermal-hydraulic analysis accounting for 
interassembly heat transfer, 3:47583 
LMFBR vented assembly hydraulic modeling and testing, 3:47580 
Practical model of interassembly heat transfer in LMFBR 
assemblies, 3:47584 
FUEL ASSEMBLIES/PERFORMANCE TESTING 
Design basis and FTR testing of an advanced wire-wrap driver 
fuel assembly (LMFBR), 3:47582 
FUEL ASSEMBLIES/SPECIFICATIONS 
Design basis and FTR testing of an advanced wire-wrap driver 
fuel assembly (LMFBR), 3:47582 
Effect of alternative fuel cycles on LMFBR design, 3:47590 
LMFBR design with the composite fuel assembly, 3:47592 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS/DEFORMATION 
Irradiation capsule design capable of continuously monitoring the 
creepdown of Zircaloy fuel cladding, 3:47706 
Transient deformation properties of Zircaloy for LOCA 
simulation. Final report, 3:48325 (EPRI-NP-526(Vol.3)) 
FUEL CANS/MANUFACTURING 
Production and control of stainless steel cladding tubes for breeder 
reactors, 3:47620 
FUEL CANS/NONDESTRUCTIVE ANALYSIS 
Non-destructive assay of leached hulls in a nuclear fuel 
reprocessing plant, 3:46873 (AGNS-1040-4) 


FUEL ELEMENT CLUSTERS/TEMPERATURE 


FUEL CANS/NONDESTRUCTIVE TESTING 
Production and control of stainless steel cladding tubes for breeder 
reactors, 3:47620 
FUEL CANS/QUALITY CONTROL 
Production and control of stainless steel cladding tubes for breeder 
reactors, 3:47620 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
COAL FUEL CELLS 
FUEL CELLS/ELECTRODES 
Silver catalyst in the hydrophobic oxygen electrode, 3:48039 
FUEL CELLS/MEETINGS 
Workshop on fuel cells in building and industrial applications. 
Program and abstracts, 3:48210 (CONF-771172-(Absts.)) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also PLUTONIUM RECYCLE 
THORIUM CYCLE 
Effect of alternative fuel cycles on LMFBR design, 3:47590 
Nuclear fuel cycle in Japan, 3:48107 
Nuclear proliferation and safeguards. Volume 2. Appendix. Part 1, 
3:46971 (PB-275844) 
Problems raised by corrosion in the nuclear fuel cycle, 3:46844 
Use of nonproliferation fuel cycles in the HTGR, 3:47515 
FUEL CYCLE/COMPARATIVE EVALUATIONS 
Economic implications of some nuclear programs, 3:47660 
FUEL CYCLE/ENVIRONMENTAL IMPACTS 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
FUEL CYCLE/FEASIBILITY STUDIES 
Alternative reactor fuel cycles under consideration and their 
design ramifications, 3:47663 
FUEL CYCLE/MEETINGS 
Closing remarks, 3:47668 
FUEL CYCLE/PLANNING 
Implications of alternative fuel cycles, 3:47657 
FUEL CYCLE/RESEARCH PROGRAMS 
Advanced fuel recycle program progress report, January 1 to 
March 31, 1978, 3:46877 (ORNL/TM-6306) 
FUEL CYCLE/REVIEWS 
Overview of the nuclear fuel cycle, 3:46796 (GJO-108(76)) 
FUEL CYCLE/SAFEGUARDS 
Evaluation of coprocessing as an alternative fuel cycle (To make 
U--Pu fuel cycle proliferation resistant), 3:46979 
Overview of alternative fuel cycles and processes (To reduce 
possibility of terrorist diversion), 3:46977 
Reprocessing and fuel fabrication systems (Evaluation of options 
for fuel reprocessing and fabrication associated with alternative 
fuel cycle strategies), 3:46978 
FUEL DENSIFICATION 
Densification-related pellet diameter shrinkage in low burnup 
thoria base fuels, 3:47560 
FUEL ELEMENT CLUSTERS 
Core subassembly cluster dynamic response to an accidental 
pressure rise, 3:47893 
FUEL ELEMENT CLUSTERS/BOILING 
Simple transient analysis of the THORS bundle 6A boiling test 
results, 3:47876 
FUEL ELEMENT CLUSTERS/CRITICAL HEAT FLUX 
Rod bundle CHF at low pressure, 3:47449 
FUEL ELEMENT CLUSTERS/DRYOUT 
SAS3A simulations for a 19-pin dryout experiment, 3:47875 
FUEL ELEMENT CLUSTERS/FLOW BLOCKAGE 
Breeder reactor safety and core systems programs progress report, 
October-December 1977 (Thermal-Hydraulic-Out-of-Reactor 
Safety Facility), 3:47849 (ORNL/TM-6288) 
FUEL ELEMENT CLUSTERS/FLUID FLOW 
BWR subchannel code with drift flux and vapor diffusion 
transport, 3:47450 
Turbulent flow split experiment and model for wire-wrapped 
assemblies, 3:47575 
FUEL ELEMENT CLUSTERS/HEAT TRANSFER 
Thermal-hydraulic analysis of a wire-wrapped 19-rod bundle with 
edge blockage, 3:47577 
FUEL ELEMENT CLUSTERS/HYDRAULICS 
Thermal-hydraulic analysis of a wire-wrapped 19-rod bundle with 
edge blockage, 3:47577 
FUEL ELEMENT CLUSTERS/SHROUDS 
Effects of material properties on the dynamic response of 
pressure-loaded core subassembly wrappers, 3:47573 
FUEL ELEMENT CLUSTERS/TEMPERATURE 
DISTRIBUTION 
MIPLO: a graphic program for the representation of temperature 
distributions in bundles with hexagonal rod configuration used 





FUEL ELEMENT CLUSTERS/TURBULENT FLOW 


in connection with MISTRAL-II (LMFBR), 3:47598 
(EURFNR-1427) 
FUEL ELEMENT CLUSTERS/TURBULENT FLOW 
Measurements of the velocity, turbulence and wall shear stress 
distributions in a corner channel of a rod bundle, 3:47746 (KFK- 
251 


2) 
FUEL ELEMENT FAILURE 
Behavior of unirradiated sodium-bonded carbide during mild 
overpower transients, 3:47904 
Coded aperture imaging in many-pin fuel bundles, 3:47920 
Fast integral model for the transient analysis of a melting fuel pin, 
3:47900 


Fuel displacement diagnostics for a 91-pin subassembly, 3:47919 

Simple computational model for the prediction of fuel pin failure 
in the transient overpower accident, 3:47901 

Transient fission gas release effects on carbide fuel failure 
dynamics, 3:47905 

FUEL ELEMENT FAILURE/MATHEMATICAL MODELS 
Comparative SSYST-1 calculations on the TREAT-FRF2 
experiment (BWR; PWR), 3:47960 
Fuel pin modeling for the prompt burst excursion (PBE) 
experiments (LMFBR), 3:47856 (SAND-78-0274C) 
Verification of rod melting experiments by calculation, 3:47962 
FUEL ELEMENT FAILURE/MONITORING 

Power burst facility fission product detection system, 3:47796 
FUEL ELEMENT FAILURE/PROBABILITY 

Fuel failure propagation reliability assessment —. 3:47927 
FUEL ELEMENT FAILURE/RESEARCH PROGRAM 

Multirod Burst Test Program progress report, pe 
1977 (BWR; PWR), 3:47848 (ORNL/NUREG/TM-200) 

FUEL ELEMENT FAILURE/SIMULATION 

Analysis of in-pile fuel disruption experiments (LMFBR), 3:47858 
(SAND-78-0363C) 

Breeder reactor safety and core systems programs progress report, 
October-December 1977 (Thermal-Hydraulic-Out-of-Reactor 
Safety Facility), 3:47849 (ORNL/TM-6288) 

Comparative SSYST-1 calculations on the TREAT-FRF2 
experiment (BWR; PWR), 3:47960 

Fuel pin modeling for the prompt burst excursion (PBE) 
experiments (LMFBR), 3:47856 (SAND-78-0274C) 

FUEL ELEMENTS 
See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 

Distribution of fission products in Peach Bottom HTGR fuel 
element F03-01, 3:47511 (ORNL/TM-5996) 

nag - fission gas bubbles during transient heating conditions, 

Role of fission gas and fuel melting on transient fuel response, 
3:47867 

—— fission gas behavior: experimental and analytical results, 


FUEL ELEMENTS/DESIGN 
System design of carbide fuel. Quarterly progress report, January- 
March 1978 (LMFBR), 3:47541 (COO-2426-136) 
FUEL ELEMENTS/FILM BOILING 
Film region flow boiling dynamics, 3:47707 
FUEL ELEMENTS/FISSION PRODUCT RELEASE 
Mechanistic prediction of transient fission-gas release from LWR 
fuel (UO2), 3:47430 (CONF-780342-1) 
FUEL ELEMENTS/GAS FLOW 
ee around GCFR fuel rod roughness elements, 
FUEL ELEMENTS/HEAT TRANSFER 
Gap heat transfer for a nuclear reactor thermal channel, 3:47693 
Heat transfer from rough surfaces (GCFR), 3:47599 (EURFNR- 
1428) 
TRANC-1: a computer program for transient hot-channel analysis, 
3:47676 (INIS-mf-4052) 
FUEL ELEMENTS/MEETINGS 
Fuel element of the sodium ae. 3:47601 (EURFNR-1418) 
FUEL ELEMENTS/MELTDOW 
Evaluation of "psa my on cladding motion in R-series 
test, 3:47877 
FUEL ELEMENTS/QUALITY ASSURANCE 
Fuel elements for LWR power plants, 3:47466 
FUEL ELEMENTS/SPECIFICATIONS 
Fuel elements for breeder power plants: international status, 
3:47604 (EURFNR-1418) 
FUEL FABRICATION PLANTS/ENVIRONMENTAL EFFECTS 
Ecological analyses and applications, 3:48693 (ORNL-5365) 
FUEL FABRICATION PLANTS/SAFETY 
Basic REALIZABILITY OF THE FUEL CYCLE CENTER 
FROM THE POINT OF VIEW OF SAFETY. 
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ASSESSMENT AND RECOMMENDATIONS OF THE 
REACTOR SAFETY COMMISSION (RSK) AND THE 
RADIATION PROTECTION COMMISSION (SSK) 
DATED 20TH OCTOBER 1977. 6. PARTIAL PROJECT 4: 
PLUTONIUM FUEL ELEMENT FABRICATION, 3:46869 
FUEL FEEDING SYSTEMS/DESIGN 
Vibratory high pressure coal feeder having a helical ramp 
(Patent), 3:46250 
FUEL FEEDING SYSTEMS/FEASIBILITY STUDIES 
Coal pump development and technical support. Quarterly project 
report No. 7, 3 October 1977-1 January 1978, 3:46231 (FE-2616- 


1) 
FUEL FEEDING SYSTEMS/HEAT TRANSFER 
Development of a continuous dry coal screw feeder: Phase II. 
Quarterly technical progress report, January 1-March 31, 1977, 
3:46214 (FE-1794-22) 
FUEL FEEDING SYSTEMS/MATHEMATICAL MODELS 
Development of a continuous dry coal screw feeder: Phase II. 
Quarterly technical progress report, January 1-March 31, 1977, 
3:46214 (FE-1794-22) 
FUEL FEEDING SYSTEMS/PERFORMANCE TESTING 
Development of a continuous dry coal screw feeder: Phase II. 
Quarterly technical progress report, January 1-March 31, 1977, 
3:46214 (FE-1794-22) 
Fossil Energy Program. Progress report for April 1978, 3:46148 
(ORNL/TM-6386) 
FUEL FEEDING SYSTEMS/PNEUMATIC TRANSPORT 
Process for the gasification of solid fuels (Patent), 3:46252 
FUEL FEEDING SYSTEMS/TEST FACILITIES 
Fossil energy program progress report for March 1978, 3:46237 
(ORNL/TM-6385) 
FUEL GAS 
See also HIGH BTU GAS 
INTERMEDIATE BTU GAS 
LOW BTU GAS 
PRODUCER GAS 
FUEL GAS/CHEMICAL COMPOSITION 
Pipeline gas from coal-hydrogenation (IGT Hydrogasification 
Process). Project 9000 interim report No. 1, July 1, 1976-June 
30, 1977, 3:46225 (FE-2434-23) 
FUEL GAS/DESULFURIZATION 
Fossil energy program progress report for March 1978, 3:46237 
(ORNL/TM-6385) 
Sulfuric acid versus elemental sulfur as by-products. Final report, 
3:46293 (FE-2240-54) 
FUEL GAS/GAS ANALYSIS 
Pipeline gas from coal-hydrogenation (IGT Hydrogasification 
Process). Project 9000 interim report No. 1, July 1, 1976-June 
30, 1977, 3: 46225 (FE-2434-23) 
FUEL GAS/HOT GAS CLEANUP 
Granular bed filter development program. Cold flow test 
program, data analysis and observations, 3:46197 (FE-2579-15) 
Particulate control for pressurized, fluidized-bed combustion, 
3:46525 (FE-2220-16) 
FUEL GAS/PRODUCTION 
Production targets in the GDR from 1976 to 1980, 3:48179 
FUEL GAS/PURIFICATION 
Process for the gasification of solid fuels (Patent), 3:46252 
FUEL GAS/SPECIFICATIONS 
Survey of industrial coal conversion equipment capabilities: high- 
temperature, high-pressure gas purification, 3:47389 (ORNL/ 
TM-6072) 
FUEL GAS/TRANSPORT 
— of long-distance gas transport in Czechoslovakia, 
467 
FUEL GAS/UNDERGROUND STORAGE 
Methods for sealing underground rock reservoirs for storing crude 
oil, oil products and gaseous fuels, 3:46751 
Production targets in the GDR from 1976 to 1980, 3:48179 
FUEL INJECTION SYSTEMS 
Fueling by liquid jets, 3:49256 (CONF-771129-) 
Linear resonance acceleration of pellets, 3:49257 (CONF-771129-) 
ORNL pellet acceleration program, 3:49254 (CONF-771129-) 
Review of gas gun technology with emphasis on fusion fueling 
applications, 3:49255 (CONF-771129-) 
Summary of fueling by pellet injection, 3:49258 (CONF-771129-) 
FUEL LOADING 
See REACTOR FUELING 
FUEL OILS 
See also HEATING OILS 
RESIDUAL FUELS 
FUEL OILS/COMBUSTION 
Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
oy —— 1977 (Coal-fuel oil-water slurries), 3:46313 (FE- 
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Effects of alternate fuels. Report No. 5. Analysis of fused cast 
AZS refractory, silica refractory, and high-MgO refractory 
degraded by residual oil combustion products, 3:48390 (ORNL/ 
TM-6278) 

Procedures for cost analyses of coal-oil mixture (COM) 
combustion projects, 3:46526 (HCP/T2453-01) 

FUEL OILS/INJECTION 

Current look at pulverized coal injection for blast furnaces, 

3:46533 
FUEL OILS/MIXING 

Definition of scale model slurry mixing/distribution facility, 

3:46491 (HCP/T2637-02) 
FUEL PELLETS/FABRICATION 

Effect of precompaction on the compressibility of uranium dioxide 
powder, 3:46870 

Method for preparation of sintered pellets of uranium dioxide 
(Patent), 3:46871 

FUEL PELLETS/FISSION PRODUCT RELEASE 
Light-Water-Reactor Safety Research Program: quarterly 
progress report, October-December 1977, 3:47815 (ANL-78-25) 
FUEL PELLETS/NONDESTRUCTIVE TESTING 
LWBR delayed-neutron pellet assay gauge, 3:46850 
FUEL PELLETS/PHYSICAL RADIATION EFFECTS 
Fuel column stability in irradiated mixed-oxide fuel, 3:47749 
FUEL PINS 

Modeling breeder reactor transient fission gas behavior: bubble 
equilibration effects, 3:47863 

Modeling of the effects of grain-boundary fission gas on transient 
fuel behavior, 3:47864 

FUEL PINS/FISSION PRODUCT RELEASE 

Dutt fission gas release correlation, 3:47570 

Ex-reactor transient fission gas release studies, fuel pin PNL-2-4 
(LMFBR), 3:47548 (HEDL-TME-77-83) 

FUEL PINS/INSPECTION 

Use of hodoscopes to obtain tomographic resolution of fuel 

motion (LMFBR), 3:47558 
FUEL PINS/SIMULATION 
Heater rods for simulation of fuel pins in liquid-metal-boiling 
experiments. Pt. 2, 3:47552 (KFK-2474) 
FUEL REPROCESSING PLANTS 
See also BARNWELL FUEL PROCESSING PLANT 
IDAHO CHEMICAL PROCESSING PLANT 
WEST VALLEY PROCESSING PLANT 
FUEL REPROCESSING PLANTS/GASEOUS WASTES 

Method to separate fission noble gases from gaseous wastes of a 

reprocessing plant for nuclear fuel material (Patent), 3:46924 
FUEL REPROCESSING PLANTS/HEARINGS 

Windscale inquiry. Report by the Hon. Justice Parker, presented 
to the Secretary of State for the Environment on 26 January 
1978. Volume 1. Report and annexes 3 - 5. Cumbria County 
Council, Copeland Borough Council application by British 
Nuclear Fuels Limited, 3:46881 

Windscale inquiry. Report by the Hon. Mr. Justice Parker, 
presented to the Secretary of State for the Environment on 26 
January 1978. Volume 2. Annex 1 - list of appearances. Annex 2 
- list of documents. Alphabetical index to list of documents, 
3:46882 

FUEL REPROCESSING PLANTS/HIGH-LEVEL 

RADIOACTIVE WASTES 

Status of technology and management of high level waste arising 
from spent nuclear fuel., 3:46925 

FUEL REPROCESSING PLANTS/LICENSING 

Windscale inquiry. Report by the Hon. Justice Parker, presented 
to the Secretary of State for the Environment on 26 January 
1978. Volume 1. Report and annexes 3 - 5. Cumbria County 
Council, Copeland Borough Council application by British 
Nuclear Fuels Limited, 3:46881 

Windscale inquiry. Report by the Hon. Mr. Justice Parker, 
presented to the Secretary of State for the Environment on 26 
January 1978. Volume 2. Annex 1 - list of appearances. Annex 2 
- list of documents. Alphabetical index to list of documents, 
3:46882 

FUEL REPROCESSING PLANTS/OFF-GAS SYSTEMS 

Evaluation of tritium analysis techniques for a continuous tritium 
monitor, 3:46874 (ICP-1149) 

Nitrogen oxide absorption into water and dilute nitric acid: 
description of a mathematical model and preliminary scrubbing 
results using an engineering-scale sieve-plate column, 3:46910 
(ORNL/TM-S5910) 

FUEL REPROCESSING PLANTS/ON-LINE CONTROL 

SYSTEMS 

On-line control of nuclear fuel reprocessing, 3:46888 

FUEL REPROCESSING PLANTS/RADIATION HAZARDS 

Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 


FURNACES 


FUEL REPROCESSING PLANTS/SAFETY 

Basic REALIZABILITY OF THE FUEL CYCLE CENTER 
FROM THE POINT OF VIEW OF SAFETY. 
ASSESSMENT AND RECOMMENDATIONS OF THE 
REACTOR SAFETY COMMISSION (RSK) AND THE 
RADIATION PROTECTION COMMISSION (SSK) 
DATED 20TH OCTOBER 1977. 4. PARTIAL PROJECT 2: 
REPROCESSING, WASTE TREATMENT AND INTERIM 
STORAGE. PT. 1: REPROCESSING (DECLADDING, 
DISSOLUTION, EXTRACTION), 3:46883 

FUEL REPROCESSING PLANTS/WASTE WATER 

Anaerobic columnar denitrification of high-nitrate waste water, 

3:46929 
FUEL RODS/FUEL-CLADDING INTERACTIONS 

Chemical and mechanical interaction in the oxide fuel rod 
(LMFBR), 3:47608 (EURFNR-1418) 

FUEL RODS/PHYSICAL RADIATION EFFECTS 

Chemical and mechanical interaction in the oxide fuel rod 
(LMFBR), 3:47608 (EURFNR-1418) 

Design, irradiation, and post-irradiation examination of Na-bonded 
(U,Pu)C fuel rods of the test group Mol 15, 3:47612 (EURFNR- 
1421) 

FUEL RODS/STORAGE 
Critical experiments with lattices of 4.75 wt% 755U enriched UO: 
rods in water, 3:48509 
FUEL RODS/STRESS ANALYSIS 
CYGRO-4 fuel rod analysis computer program, 3:47754 
FUEL RODS/TRANSPORT 

Critical experiments with lattices of 4.75 wt% ?°5U enriched UO 

rods in water, 3:48509 
FUEL SLURRIES/CHEMICAL PREPARATION 

Definition of scale model slurry mixing/distribution facility, 

3:46491 (HCP/T2637-02) 
FUEL SLURRIES/COMBUSTION 

Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
July-September 1977 (Coal-fuel oil-water slurries), 3:46313 (FE- 
2030-9) 

FUEL SLURRIES/STORAGE 

Definition of scale model slurry mixing/distribution facility, 
3:46491 (HCP/T2637-02) 

FUEL SUBSTITUTION/RECOMMENDATIONS 

Improved conversion efficiency workshop. Volume 2. Summary, 
3:48117 (CONF-771003-P2) 

FUEL-CLADDING INTERACTIONS 

Chemical and mechanical interaction in the oxide fuel rod 
(LMFBR), 3:47608 (EURFNR-1418) 

Effect of cladding coating and internal pressurization on fuel- 
cladding interaction inferred from rod overall length changes, 
3:47561 

Effects of stoichiometry on cladding attack in mixed-oxide fuels to 
~ 3.6 at% burnup, 3:47546 (HEDL-SA-1292-S) 

Interaction of molten UO, with stainless-steel cladding under TOP 
accident conditions, 3:47903 

Power-ramped Zircaloy/UO: fuel-pellet design and cladding 
strains, 3:47747 

FUEL-CLADDING INTERACTIONS/LUBRICANTS 
Pellet/cladding interaction-evaluation of lubrication by graphite, 
3:47748 
FUEL-COOLANT INTERACTIONS 
Analysis of in-pile MFCI experiments with carbide fuel, 3:47885 
FUEL-COOLANT INTERACTIONS/EXPLOSIONS 

Fragmentation requirements for detonating vapor explosions, 
3:47884 

Thermodynamic prediction of the temperature for film boiling 
destabilization and its relation to vapor explosion phenomena, 
3:47883 

FUEL-COOLANT INTERACTIONS/SIMULATION 
Simulation of the thermal fuel/coolant reaction in laboratory tests 
for water-cooled reactors, 3:47965 
FUGEN ATR 
See JATR REACTOR 
FUMES 
See AEROSOLS 
FUNGI 
See also LICHENS 
PHYSARUM 
YEASTS 
FUNGI/PARASITES 
Effects of rainfall acidification on plant pathogens, 3:48850 
(CONF-780573-1) 
FURNACES 
See also BLAST FURNACES 
GAS FURNACES 
GAS GENERATORS 
SOLAR FURNACES 
VACUUM FURNACES 





FURNACES/DESIGN 


FURNACES/DESIGN 
Calculation of heat transfer in radiant chambers of tube furnaces, 
3:46678 
LSSA Large Area Silicon Sheet Task: continuous liquid feed 
Czochralski growth. Quarterly report, October-December 1977. 
Siltec report No. 0140-0080, 3:47065 (DOE/JPL/954886-1) 
FURNACES/FUEL ECONOMY 
oy of developments in fuel saving techniques for industry, 
48252 
FURNACES/FUEL SUBSTITUTION 
Effects of alternate fuels Refractory Test Facility (RTF) test 1. 
Analysis of selected aluminosilicate refractory bricks, mortars, 
and fibrous insulations degraded by domestic residual oil 
combustion products, 3:48579 (ORNL/TM-6351) 
FURNACES/HEAT TRANSFER 
Calculation of heat transfer in radiant chambers of tube furnaces, 
3:46678 
FURNACES/THERMAL INSULATION 
Effects of alternate fuels Refractory Test Facility (RTF) test 1. 
Analysis of selected aluminosilicate refractory bricks, mortars, 
and fibrous insulations degraded by domestic residual oil 
combustion products, 3:48579 (ORNL/TM-6351) 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


PCA 
See FEDERAL WATER POLLUTION CONTROL ACT 


G 


GADOLINIUM 153/ENVIRONMENTAL TRANSPORT 
Interaction of radionuclides with geomedia associated with the 
Waste Isolation Pilot Plant (WIPP) site in New Mexico, 3:46942 
(SAND-78-0297) 
GAGES (STRAIN) 
See STRAIN GAGES 
GALACTIC EVOLUTION/NUCLEOSYNTHESIS 
Limits from primordial nucleosynthesis on the properties of 
massive neutral leptons (Lifetime), 3:48977 (ORO-3992-323) 
GALACTOSE/METABOLISM 
— of ethanol on galactose tolerance in man, 3:48787 (LA-UR- 
-1416) 
GALLIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
GALLIUM 66/ENERGY LEVELS 
Lifetimes and g-factors of the 6” and 7~ isomers in ®*Ga and ®*Ga, 
3:48993 
GALLIUM 68/ENERGY LEVELS 
— and g-factors of the 6” and 7~ isomers in Ga and Ga, 
48 
GALLIUM 71 TARGET/TRITON REACTIONS 
Shape transition between N = 40 and 42 in the Ga and Ge 
isotopes, 3:48994 
GALLIUM 73/NUCLEAR STRUCTURE 
Shape transition between N = 40 and 42 in the Ga and Ge 
isotopes, 3:48994 
GALLIUM ARSENIDE SOLAR CELLS/FABRICATION 
High performance GaAs photovoltaic cells for concentrator 
applications. Final report, October 13, 1976-October 13, 1977, 
3:47079 (SAND-78-7018) 
GALLIUM ARSENIDE SOLAR CELLS/PERFORMANCE 
TESTING 
High performance GaAs photovoltaic cells for concentrator 
applications. Final report, October 13, 1976-October 13, 1977, 
3:47079 (SAND-78-7018) 
GAMMA LOGGING/CALIBRATION 
New facilities for calibrating gamma-ray spectrometric logging 
= _— exploration equipment (Near Ottawa, Canada), 
GAMMA LOGGING/GAMMaA SPECTRA 
a spectral calculations for uranium wall logging, 


GAMMA LOGGING/GAMMA SPECTROMETERS 
Uranium assay in boreholes by means of germanium gamma 
spectrometers, 3:46820 
GAMMA SPECTRA/CALCULATION METHODS 
ew spectral calculations for uranium wall logging, 
GAMMA SPECTROMETERS/CALIBRATION 
~~ of ground concentration from airborne radiometric data, 
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GAMMA SPECTROMETERS/ERRORS 
Detector perturbations to neutron and gamma-ray spectra 
measurements in liquid air, 3:48621 
GAMMA SPECTROMETERS/PHOTOMULTIPLIERS 
Solid-state photomultiplier tube for improved gamma counting 
techniques, 3:48618 
GAMMA-GAMMA LOGGING/GAMMA SOURCES 
Well logging with a short-lived radioactive source (Use of gold 
198 in lieu of cesium 137), 3:48630 
GARNETS/THERMODYNAMIC PROPERTIES 
Heat capacity of pyrope within the temperature ranges of 13 to 
300°K. Thermodynamical properties of some natural garnets, 
3:47280 
GAS BLANKETS 
Cold blanket studies in Jutphaas, 3:49179 (CONF-771129-) 
GAS BLANKETS/ELECTRIC FIELDS 
Limitation of RF electric fields in a partially ionized blanket, 
3:49190 
GAS BLANKETS/EQUILIBRIUM 
Equilibrium and stability features of gas blanket systems, 3:49246 
(CONF-771129-) 
GAS BLANKETS/REVIEWS 
Gas blankets and neutral particle interactions: session summary, 
3:49180 (CONF-771129-) 
GAS BLANKETS/STABILITY 
Equilibrium and stability features of gas blanket systems, 3:49246 
(CONF-771129-) 
GAS CHROMATOGRAPHY 
Effects on gas chromatographic peaks of electric fields applied 
across cholesteric liquid crystal stationary phases, 3:48436 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED REACTORS 
See also GCFR REACTOR 
GCFR TYPE REACTORS 
HTGR TYPE REACTORS 
GAS COOLED REACTORS/BIBLIOGRAPHIES 
Gas cooled reactor technology. A bibliography, 3:47513 (TID- 
3339-S2) 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FURNACES/COMPARATIVE EVALUATIONS 
Evaluation of the economics and efficiencies of heat pump and gas 
furnace space conditioning systems using coal as a primary 
source of fuel, 3:48222 (HCP/M1227-02) 
GAS FURNACES/ECONOMICS 
Evaluation of the economics and efficiencies of heat pump and gas 
furnace space conditioning systems using coal as a primary 
source of fuel, 3:48222 (HCP/M1227-02) 
GAS FURNACES/EFFICIENCY 
Evaluation of the economics and efficiencies of heat pump and gas 
furnace space conditioning systems using coal as a primary 
source of fuel, 3:48222 (HCP/M1227-02) 
GAS GENERATORS/DESIGN 
Reducing gas generator (Patent), 3:48595 
Study and industrial use of oil shale, 3:46781 
GAS HYDRATES/DISSOCIATION 
Prevention of hydrates during exploitation of natural gas wells in 
northern regions (Book in Russian), 3:46772 
GAS HYDRATES/INHIBITION 
Prevention of hydrates during exploitation of natural gas wells in 
northern regions (Book in Russian), 3:46772 
GAS HYDRATES/ORIGIN 
Prevention of hydrates during exploitation of natural gas wells in 
northern regions (Book in Russian), 3:46772 
GAS LASERS 
See also CARBON MONOXIDE LASERS 
HELIUM-NEON LASERS 
GAS LASERS/AMPLIFIERS 
Design engineerign of large high-pressure gas laser amplifiers, 
3:48525 (LA-UR-78-876) 
GAS LASERS/DESIGN 
Gaseous thin film acoustically tuned laser (Patent), 3:48530 
Organic transfer laser method and means (Patent), 3:48531 
GAS LASERS/EMISSION SPECTRA 
Characteristics of a photodissociation laser in methy] iodide, 
3:48548 
Modal interaction in a gas laser with an identical degeneration of 
operating junction levels, 3:48536 
GAS LASERS/MATHEMATICAL MODELS 
Visible laser discharge studies. Final technical report, June 1, 
1976-November 29, 1977, 3:48524 (COO-2922-4) 
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GAS LASERS/NUCLEAR PUMPING 
Modeling of UFs-XeF* NPEL-fusion lasers, 3:48529 
GAS LASERS/OPERATION 
Molecular system generation with strong resonance optical 
pumping, 3:48543 
GAS LASERS/PERFORMANCE 
High power iodine atom laser, 3:48533 
GAS LASERS/RESEARCH PROGRAMS 
Theoretical studies involving candidate VIA laser systems, 
3:48528 (UCRL-80165) 
GAS OILS 
Petroleum residue coking with heat carrier, 3:46671 
GAS OILS/CATALYTIC CRACKING 

Catalytic cracking of heavy feedstock on zeolite-containing 

catalyst, 3:46661 
GAS SPILLS/EVAPORATION 
Confined boiling rates of liquefied petroleum gas on water, 
3:46762 (HCP/P4548-01) 

GAS TUNGSTEN-ARC WELDING/AUTOMATION 

AECL devises new nuclear tube welding system, 3:47525 
GAS TURBINES/COMPRESSORS 

Optimization of the elbow inlet to axial compressors, 3:48581 
GAS TURBINES/CONTROL 

Fast-response optimization of twin-shaft turbines, 3:47357 
GAS TURBINES/CONTROL EQUIPMENT 

Static converters for starting gas-turbine sets, 3:47370 
GAS TURBINES/DESIGN 

Engineer, design, construct, test, and evaluate a pressurized 
fluidized bed pilot plant using high sulfur coal for production of 
electric power. Phase I: preliminary engineering. Annual report, 
3:47347 (HCP/T1726-17/D) 

Gas Turbine HTGR program. Quarterly progress report for the 
period ending December 31, 1977, 3:47509 (GA-A-14915) 

High Temperature Turbine Technology Program: Phase I. 
Topical report. Reference turbine subsystem design (primary 
and back-up concepts) (750 MW), 3:47351 (FE-2291-15) 

GAS TURBINES/ECONOMIC ANALYSIS 

Business venture-analysis case study relating to the manufacture of 
gas turbines for the generation of utility electric power. Volume 
I. Executive summary and conclusions. Final report (Use of coal 
gasifier with combined gas and steam system), 3:48181 (APAE- 
2483-7(Vol.1)) 

Business venture-analysis case study relating to the manufacture of 
gas turbines for the generation of utility electric power. Volume 
II. Private sector and public sector venture studies. Final report 
(Use of coal gasifier with combined gas and steam system), 
3:48182 (APAE-2483-7(Vol.2)) 

Business venture-analysis case study relating to the manufacture of 
gas turbines for the generation of utility electric power. Volume 
III. Appendices. Final report (Use of coal gasifier with 
combined gas and steam systems), 3:48183 (APAE-2483- 
7(Vol.3)) 

GAS TURBINES/EFFICIENCY 
Analysis of the regenerative cycle of gas turbine plant, 3:47358 
GAS TURBINES/EROSION 

Survey of industrial coal conversion equipment capabilities: high- 
temperature, high-pressure gas purification, 3:47389 (ORNL/ 
TM-6072) 

GAS TURBINES/MANUFACTURING 

Business venture-analysis case study relating to the manufacture of 
gas turbines for the generation of utility electric power. Volume 
I. Executive summary and conclusions. Final report (Use of coal 
gasifier with combined gas and steam system), 3:48181 (APAE- 
2483-7(Vol.1)) 

Business venture-analysis case study relating to the manufacture of 
gas turbines for the generation of utility electric power. Volume 
II. Private sector and public sector venture studies. Final report 
(Use of coal gasifier with combined gas and steam system), 
3:48182 (APAE-2483-7(Vol.2)) 

Business venture-analysis case study relating to the manufacture of 
gas turbines for the generation of utility electric power. Volume 
III. Appendices. Final report (Use of coal gasifier with 
combined gas and steam systems), 3:48183 (APAE-2483- 
7(Vol.3)) 

GAS TURBINES/MATHEMATICAL MODELS 

Fast-response optimization of twin-shaft turbines, 3:47357 

GAS TURBINES/OPERATION 
Starting a gas turbine engine by compressed air fed tangentially 
upon blades of the main turbine, 3:47359 
GAS TURBINES/OPTIMIZATION 
Analysis of the regenerative cycle of gas turbine plant, 3:47358 
Fast-response optimization of twin-shaft turbines, 3:47357 
GAS TURBINES/PERFORMANCE 

Automated vibration setup to investigate endurance of gas turbine 
engine blades under the conditions of programmed load and 
temperature variations, 3:47368 


GASOLINE/PRODUCTION 


GAS TURBINES/RESEARCH PROGRAMS 
High Temperature Turbine Technology Program: Phase I. 
Topical report. Reference turbine subsystem design (primary 
and back-up concepts) (750 MW), 3:47351 (FE-2291-15) 
GAS TURBINES/TEST FACILITIES 
Engineer, design, construct, test, and evaluate a pressurized 
fluidized bed pilot plant using high sulfur coal for production of 
electric power. Phase I. Preliminary engineering technology 
support final report; turbine materials hot corrosion; erosion rig 
evaluation; test period July 1976-April 1977. Draft, 3:47337 
(HCP/T1726-33/D) 
GAS TURBINES/TRANSPORTATION SYSTEMS 
Turbine power for highway transportation (Brochure), 3:48120 
(DOE/CS-0030) 
GAS TURBINES/TURBINE BLADES 
Automated vibration setup to investigate endurance of gas turbine 
engine blades under the conditions of programmed load and 
temperature variations, 3:47368 
Preliminary evaluation of several nondestructive-evaluation 
techniques for silicon nitride gas-turbine rotors, 3:48265 (ANL- 
77-89) 
GASEOUS WASTES 
See also FLUE GAS 
GASEOUS WASTES/BIOLOGICAL EFFECTS 
Environmental Sciences Division annual progress report for 
period ending September 30, 1976. ESD Publication No. 1102, 
3:48674 (ORNL-5257) 
GASEOUS WASTES/CLEANING 
Flue-gas desulphurisation and waste-gas cleaning plants (Saarberg- 
Holter process), 3:46362 
GASEOUS WASTES/DESULFURIZATION 
Decreasing hydrogen sulfide concentration of a gas (Patent; for 
off-gas from in-situ oil shale retort), 3:46793 
Method of oxidizing hydrogen sulfide (Patent; for off-gas from in- 
situ oil shale retort), 3:46794 
GASEOUS WASTES/ENVIRONMENTAL EFFECTS 
Coal Conversion Effluents Program, 3:46378 (ORNL-5257) 
GASEOUS WASTES/ENVIRONMENTAL IMPACTS 
Impact of industrial gases on climate, 3:48081 
GASEOUS WASTES/ENVIRONMENTAL TRANSPORT 
Millimeter-wave spectrometer for pollution research, 3:48657 
(LBL-6128) 
GASEOUS WASTES/QUANTITATIVE CHEMICAL ANALYSIS 
Preliminary investigation of the organic chemical emissions from 
green sand pyrolysis, 3:48671 
GASEOUS WASTES/SAMPLING 
Sampling from gas-solid flows, 3:48649 (AED-Conf-1977-353-001) 
GASEOUS WASTES/STACK DISPOSAL 
Effect of upper inversion layer on diffusion of pollutants in 
mountain-valley terrain, 3:48655 (COO-2455-20) 
Sampling from gas-solid flows, 3:48649 (AED-Conf-1977-353-001) 
GASEOUS WASTES/TOXICITY 
Coal Conversion Effluents Program, 3:46378 (ORNL-5257) 
GASES 
See also AIR 
COAL GAS 
NATURAL GAS 
GASES/CHARGED-PARTICLE TRANSPORT 
oN of single atoms in particle tracks, 3:49009 (CONF- 
780534-3) 
GASES/MAXIMUM PERMISSIBLE CONCENTRATION 
Some results of air pollution work in Jharia coalfield, 3:46386 
GASOLINE 
See also MOBIL M-GASOLINE PROCESS 
GASOLINE/ADDITIVES 
Effects of Mn deposits from MMT on automotive catalysts in the 
absence and presence of other fuel additives 
— manganese tricarbonyl (MMT)), 
:4828 
GASOLINE/ALLOCATIONS 
Findings and views concerning the exemption of motor gasoline 
from the mandatory petroleum allocation and price regulations, 
3:46702 (FEA/H-77/337) 
GASOLINE/AVAILABILITY 
Energy availabilities for state and local development: projected 
energy patterns for 1980 and 1985, 3:48143 (ORNL/TM-5890/ 
S4 


) 
GASOLINE/CHARGES 

Conceptual design for advanced coal liquefaction commercial 
plant. Technical report for the month of April 1978, 3:46264 
(FE-2251-51) 

Findings and views concerning the exemption of motor gasoline 
from the mandatory petroleum allocation and price regulations, 
3:46702 (FEA/H-77/337) 

GASOLINE/PRODUCTION 

Research and development of an advanced process for the 

conversion of coal to synthetic gasoline and other distillate 





GASOLINE/SYNTHESIS 


fuels. Quarterly progress report No. 2, August 1-October 31, 
1976, 3:46271 (TID-28447) 
GASOLINE/SYNTHESIS 

Environmental control technology for atmospheric carbon 
dioxide. Quarterly progress report No. 1, June 20, 1977- 
September 30, 1977, 3:48652 (BNL-50794) 

Fluid bed process studies on selective conversion of methanol to 
high octane gasoline. Monthly report for August 1977, 3:47008 
(FE-2490-11) 

GASTEROPODS 
See MOLLUSCS 
GASTROINTESTINAL TRACT/RADIATION DOSES 

Assessment of ®°Tc releases to the atmosphere: a plea for applied 
research (Dose to man through food chain concentration), 
3:48710 (ORNL/TM-6260) 

GCFR REACTOR/CORE CATCHERS 

Study of material compatibility for GCFR core-catcher 

applications, 3:47937 
GCFR REACTOR/FUEL ASSEMBLIES 

Natural-convection effects in a blocked GCFR fuel assembly, 
3:47892 

Testing of GCFR fuel assemblies in the BR-2 Helium Loop, Mol, 
3:47567 

GCFR REACTOR/FUEL ELEMENT CLUSTERS 

Fabrication of grid-spaced bundle for the F-5 (X317) irradiation 

experiment, 3:47569 
GCFR REACTOR/FUEL ELEMENTS 

Effect of cesium migration on fission gas permeability ina GCFR 

fuel column, 3:47564 
GCFR REACTOR/FUEL RODS 

Determination of krypton-85 release temperatures of rods G-1, G- 
2, G-3, and G-6 of the F-1 (X094) irradiation experiment, 
3:47543 (GA-A-14459) 

GCFR REACTOR/PRESSURE VESSELS 

Preliminary structural analysis of PCRV for 300-MW(e) Gas 

Cooled Fast Breeder Reactor, 3:47544 (GA-A-14857) 
GCFR REACTOR/SHIELDING 

Design of a prototypic GCFR grid-plate shield confirmation 
experiment, 3:47594 

GCFR grid-plate shield design experiment, 3:47595 

GCFR REACTOR/TRANSIENTS 

Development and validation of systems simulation methods for the 

GCFR, 3:47944 
GCFR TYPE REACTORS/FUEL CYCLE 

Alternative reactor fuel cycles under consideration and their 

design ramifications, 3:47663 
GCFR TYPE REACTORS/FUEL ELEMENTS 

Flow visualization around GCFR fuel rod roughness elements, 
3:47576 

Heat transfer from rough surfaces, 3:47599 (EURFNR-1428) 

GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENETIC EFFECTS/DOSE-RESPONSE RELATIONSHIPS 
Health effects of combustion-generated soot and polycyclic 
aromatic hydrocarbons. Task III, 3:48910 (TID-28479) 
GENETIC VARIABILITY 
Varietal response to lead by lettuce, 3:48860 
GENETICS 

Serum alpha-antitrypsin in patients with lung cancer or abnormal 

sputum cytology, 3:48780 
GENETICS/DATA ANALYSIS 

Methods of obtaining epidemiological data for mutation risk 

estimation, 3:48778 
GENKAI-1 REACTOR/STEAM CONDENSERS 

Sodium leak test in the desalination facility for condensate, 

3:47504 
GENKAI-2 REACTOR/COOLANT CLEANUP SYSTEMS 

Hydrogen treatment system in the Genkai nuclear power plant 

No. 2, 3:47503 
GEOCHEMICAL SURVEYS/COMPUTER GRAPHICS 

Minicomputer graphic methods for geochemical surveys, 3:46564 

(BERC/IC-78/2) 
GEOGRAPHY/COMPUTER GRAPHICS 
Geographical data structures supporting regional analysis, 3:48741 
(CONF-780622-38) 
GEOGRAPHY/DATA ANALYSIS 
ALICE system for digitizing map data, 3:48929 
Geographical data structures supporting regional analysis, 3:46390 
GEOLOGIC DEPOSITS 
See also NATURAL GAS DEPOSITS 
OIL SHALE DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 
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GEOLOGIC DEPOSITS/AGE ESTIMATION 

Complementary radiochronological study of the Francevillian 
series and its environment (Age of dolerite veins determined by 
radiochronology), 3:48931 (LA-tr-78-25) 

GEOLOGIC DEPOSITS/DEFORMATION 
Deformations of fractured rock, 3:46936 (KBS-TR-29) 

GEOLOGIC DEPOSITS/EVALUATION 
Long-term safety assessment of geologic isolation repositories 

(Progress in development of long-term safety technology), 
3:46951 

GEOLOGIC DEPOSITS/MINING 
Mineability study of the terminal waste storage program: Eleana 

investigation (Argillites), 3:46938 (NVO-0038-35) 

GEOLOGIC DEPOSITS/UNDERGROUND MINING 
Technology of the underground development of ore deposits, 

3:48587 

GEOLOGIC STRATA/BONDING 

Consolidation of roofs with injected resin 116 in the staszic coal 
mine, 3:46439 

GEOLOGIC STRATA/MECHANICAL VIBRATIONS 
Modeling the dynamic effect on a stratum, 3:46638 

GEOLOGIC STRUCTURES/HEAT TRANSFER 
Free convection about a vertice flat plate embedded in a porous 

medium with application to heat transfer from a dike, 3:47277 
GEOLOGICAL SURVEYS/DATA COMPILATION 
New England seismotectonic study activities during Fiscal Year 
1977, 3:48936 (NUREG/CR-0081) 
GEOLOGY 
See also GEOLOGIC STRATA 

GEOLOGY/AERIAL SURVEYING 
Processing aerial and satellite data, 3:48738 

GEOLOGY/DATA ANALYSIS 
ALICE system for digitizing map data, 3:48929 
Resources and Operations Section, 3:49335 (ORNL-5365) 

GEOLOGY/DATA COMPILATION 
Resources and Operations Section, 3:49335 (ORNL-5365) 

GEOPHYSICAL SURVEYS 

See also ELECTRICAL SURVEYS 
GRAVITY SURVEYS 
SEISMIC SURVEYS 
Problem of improving effectiveness and quality of oil and gas 
geophysical exploration, 3:46571 
Uranium geophysical technology development, 3:46810 (GJO- 
108(76)) 

GEOPHYSICAL SURVEYS/DATA ANALYSIS 

Krigeage applied to geophysics. The answer to the problem of 
estimates and contouring, 3:48945 

GEOPHYSICAL SURVEYS/DATA COMPILATION 

New England seismotectonic study activities during Fiscal Year 
1977, 3:48936 (NUREG/CR-0081) 

GEOPRESSURED SYSTEMS/DATA COMPILATION 
Site-specific analysis of geothermal development-data files of 

prospective sites. Vol. III, 3:47245 (HCP/T4014-01/3) 

GEOPRESSURED SYSTEMS/GEOTHERMAL FLUIDS 
Chemical problems in geopressured geothermal energy 

development, 3:47261 

GEORGIA/SEISMIC SURVEYS 

Earthquake instrumentation in the southeastern region, 3:48937 
(Y/EN-213) 

GEOTHERMAL DISTRICT HEATING/ECONOMIC ANALYSIS 

Geothermal applications on the Madison (Pahasapa) aquifer 
system in South Dakota. Final report, October 1, 1976- 
September 30, 1977, 3:47274 (IDO-1625-2) 

GEOTHERMAL ENERGY/ENERGY SOURCE DEVELOPMENT 

Geothermal development on federal lands: the impediments and 
potential solutions. Final report, September 6, 1977-January 13, 
1978, 3:47266 (TID-28270) 

GEOTHERMAL ENERGY/ENVIRONMENTAL EFFECTS 
Ecological analyses and applications, 3:46376 (ORNL-5257) 
Ecological analyses and applications, 3:48693 (ORNL-5365) 

GEOTHERMAL ENERGY/GOVERNMENT POLICIES 
Geothermal development on federal lands: the impediments and 

potential solutions. Final report, September 6, 1977-January 13, 
1978, 3:47266 (TID-28270) 

GEOTHERMAL ENERGY/INFORMATION CENTERS 

National Geothermal Information Resource annual report, 1977, 
3:47244 (LBL-7803) 

GEOTHERMAL EXPLORATION/ELECTROMAGNETIC 
SURVEYS 
Low frequency electromagnetic prospecting system, 3:47252 

(LBL-7042) 

GEOTHERMAL EXPLORATION/REGULATIONS 

Geothermal development on federal lands: the impediments and 
potential solutions. Final report, September 6, 1977-January 13, 
1978, 3:47266 (TID-28270) 

GEOTHERMAL FIELDS 

See also EAST MESA GEOTHERMAL FIELD 
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ONIKOBE GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/ELECTRICAL SURVEYS 
Electrical energizing of well casings. Final report: Volume 77-8 
(Roosevelt Hot Springs), 3:47253 (TID-28540) 
GEOTHERMAL FIELDS/HYDROLOGY 
Results of interference tests from two geothermal reservoirs, 
3:47273 
GEOTHERMAL FIELDS/RESERVOIR ENGINEERING 
Results of interference tests from two geothermal reservoirs, 
3:47273 
GEOTHERMAL FLUIDS/CHEMICAL ANALYSIS 
Standardizing sampling and analysis methods for geothermal fluids 
and gases, 3:47262 
GEOTHERMAL FLUIDS/CHEMICAL COMPOSITION 
Aquifer chemistry of four high-temperature geothermal systems in 
Iceland, 3:47263 
Significance of the presence of radon-222 in geothermal fluids, 
3:47264 
Survey of the chemistry of geothermal brines, 3:47260 
GEOTHERMAL FLUIDS/CHEMISTRY 
Chemical problems in geopressured geothermal energy 
development, 3:47261 
Survey of the chemistry of geothermal brines, 3:47260 
GEOTHERMAL FLUIDS/CORROSIVE EFFECTS 
Corrosion and scaling in a geothermal test facility, 3:47269 
Geothermal energy (Geothermal Heating System In Paris), 
3:47276 
GEOTHERMAL FLUIDS/FLOW MODELS 
Sourcelines, sourceregions, and pathlines for fluids in 
hydrothermal systems related to cooling plutons, 3:47248 
Transient heat transfer in liquid flow through permeable 
subsurface strata, 3:47256 
GEOTHERMAL FLUIDS/FLUID FLOW 
Sourcelines, sourceregions, and pathlines for fluids in 
hydrothermal systems related to cooling plutons, 3:47248 
GEOTHERMAL FLUIDS/FLUID INJECTION 
Injection chemistry, 3:47268 
GEOTHERMAL FLUIDS/FLUID WITHDRAWAL 
Chemical problems in geopressured geothermal energy 
development, 3:47261 
GEOTHERMAL FLUIDS/HEAT TRANSFER 
Transient heat transfer in liquid flow through permeable 
subsurface strata, 3:47256 
GEOTHERMAL FLUIDS/REINJECTION 
Chemical problems in geopressured geothermal energy 
development, 3:47261 
GEOTHERMAL FLUIDS/SALINITY 
Aquifer chemistry of four high-temperature geothermal systems in 
Iceland, 3:47263 
GEOTHERMAL FLUIDS/SAMPLING 
Standardizing sampling and analysis methods for geothermal fluids 
and gases, 3:47262 
GEOTHERMAL FLUIDS/SCALING 
Impact of brine chemistry on geothermal power plant design, 
3:47271 
GEOTHERMAL FLUIDS/SIMULATION 
Sourcelines, sourceregions, and pathlines for fluids in 
hydrothermal systems related to cooling plutons, 3:47248 
GEOTHERMAL FLUIDS/USES 
Geothermics: Heating of dwellings, 3:47275 (NP-21922) 
GEOTHERMAL FLUIDS/WASTE DISPOSAL 
Injection chemistry, 3:47268 
GEOTHERMAL HEATING SYSTEMS/DESIGN 
Geothermal Heating System In Paris, 3:47276 
Geothermal applications on the Madison (Pahasapa) aquifer 
system in South Dakota. Final report, October 1, 1976- 
September 30, 1977, 3:47274 (IDO-1625-2) 
GEOTHERMAL HEATING SYSTEMS/OPERATION 
Geothermal Heating System In Paris, 3:47276 
GEOTHERMAL HEATING SYSTEMS/OPTIMIZATION 
Geothermics: Heating of dwellings, 3:47275 (NP-21922) 
GEOTHERMAL POWER PLANTS/DESIGN 
Impact of brine chemistry on geothermal power plant design, 
3:47271 
GEOTHERMAL POWER PLANTS/ECONOMIC ANALYSIS 
Hybrid geothermal/fossil power plants: a site specific analysis, 
3:47267 
GEOTHERMAL POWER PLANTS/HYBRID SYSTEMS 
Hybrid geothermal/fossil power plants: a site specific analysis, 
3:47267 
GEOTHERMAL POWER PLANTS/SCALING 
Computer modeling of scaling in geothermal power plants, 
3:47270 
Impact of brine chemistry on geothermal power plant design, 
3:47271 
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GEOTHERMAL REFRIGERATION/ABSORPTION 
REFRIGERATION CYCLE 
Geothermal applications on the Madison (Pahasapa) aquifer 
system in South Dakota. Final report, October 1, 1976- 
September 30, 1977, 3:47274 (IDO-1625-2) 
GEOTHERMAL RESOURCES 
Earth's crustal plate boundaries: energy and mineral resources, 
3:48938 
GEOTHERMAL RESOURCES/DATA COMPILATION 
Site-specific analysis of geothermal development-data files of 
prospective sites. Vol. III, 3:47245 (HCP/T4014-01/3) 
GEOTHERMAL RESOURCES/ENERGY SOURCE 
DEVELOPMENT 
Site-specific analysis of geothermal development-data files of 
prospective sites. Vol. III, 3:47245 (HCP/T4014-01/3) 
GEOTHERMAL RESOURCES/LAND LEASING 
Geothermal development on federal lands: the impediments and 
potential solutions. Final report, September 6, 1977-January 13, 
1978, 3:47266 (TID-28270) 
GEOTHERMAL RESOURCES/RESOURCE ASSESSMENT 
Evaluation and targeting of geothermal energy resources in the 
southeastern United States. Progress report, July 1-September 
30, 1977, 3:47246 (VPI-SU-5103-5) 
Site-specific analysis of geothermal development-data files of 
prospective sites. Vol. III, 3:47245 (HCP/T4014-01/3) 
GEOTHERMAL WELLS/RESERVOIR ENGINEERING 
Geothermal reservoir engineering: performance matching and 
predicting, 3:47272 
GEOTHERMAL WELLS/TEMPERATURE MEASUREMENT 
Aquifer chemistry of four high-temperature geothermal systems in 
Iceland, 3:47263 
GERMAN DEMOCRATIC REPUBLIC/BROWN COAL 
Production targets in the GDR from 1976 to 1980, 3:48179 
GERMAN DEMOCRATIC REPUBLIC/ELECTRIC POWER 
Production targets in the GDR from 1976 to 1980, 3:48179 
GERMAN FEDERAL REPUBLIC/ENVIRONMENTAL POLICY 
Federal Environmental Agency, 3:48074 
GERMAN FEDERAL REPUBLIC/NUCLEAR POWER 
Technology of power plants - change in duties and problems, 
3:47659 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTE 
DISPOSAL 
Final report of the nine-month visit to the Institut fuer 
Tieflagerung and the Asse repository, 3:46943 (SAND-78-0366) 
Information THROUGH THE FEDERAL GOVERNMENT. 
REPORT OF THE FEDERAL GOVERNMENT ON THE 
SITUATION OF THE DISPOSAL OF WASTE FROM 
NUCLEAR POWER PLANTS IN THE FEDERAL 
REPUBLIC OF GERMANY (WASTE MANAGEMENT 
REPORT), 3:46961 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTE 
MANAGEMENT 
Waste management of nuclear power stations in the Federal 
Republic of Germany, 3:46904 
GERMAN FEDERAL REPUBLIC/REGULATIONS 
Limits of track-bound haulage from the authorities’ point of view, 
3:46422 
GERMAN FEDERAL REPUBLIC/RESOURCES 
Influence of available resources and product demand on the 
technical structure. Projection results for coal- and 
petrochemistry until 1990., 3:46535 (AED-Conf-77-197-007) 
GERMAN FEDERAL REPUBLIC/WIND TURBINES 
Review of development in West Germany, 3:47307 (CONF- 
740855-P1) 
GERMANIUM/NATURAL OCCURRENCE 
Genesis of germanium mineralization and rational methods for 
burning germanium-bearing coals, 3:46366 
GERMANIUM/PRECIPITATION 
Germanium precipitation from collecting-mains liquor with tannin 
extract in an alkaline medium, 3:46299 
GERMANIUM/SOLVENT EXTRACTION 
Germanium extraction from tar with ammonia liquor in mixing 
columns, 3:46297 
Influence of magnetic fields on germanium extraction from 
ammonia-liquor sludge, 3:46304 
GERMANIUM 68/NUCLEAR STRUCTURE 
Shape transition between N = 40 and 42 in the Ga and Ge 
isotopes, 3:48994 
GERMANIUM 70/NUCLEAR STRUCTURE 
Shape transition between N = 40 and 42 in the Ga and Ge 
isotopes, 3:48994 
GERMANIUM 70 TARGET/PROTON REACTIONS 
Shape transition between N = 40 and 42 in the Ga and Ge 
isotopes, 3:48994 
GERMANIUM 70 TARGET/TRITON REACTIONS 
Shape transition between N = 40 and 42 in the Ga and Ge 
isotopes, 3:48994 





GERMANIUM 72/NUCLEAR STRUCTURE 


GERMANIUM 72/NUCLEAR STRUCTURE 
Shape transition between N = 40 and 42 in the Ga and Ge 
isotopes, 3:48994 
GERMANIUM 72 TARGET/PROTON REACTIONS 
Shape transition between N = 40 and 42 in the Ga and Ge 
isotopes, 3:48994 
GERMANIUM 72 TARGET/TRITON REACTIONS 
Shape transition between N = 40 and 42 in the Ga and Ge 
isotopes, 3:48994 
GERMANIUM 74/NUCLEAR STRUCTURE 
Shape transition between N = 40 and 42 in the Ga and Ge 
isotopes, 3:48994 
GERMANIUM 74 TARGET/PROTON REACTIONS 
Shape transition between N = 40 and 42 in the Ga and Ge 
isotopes, 3:48994 
GERMANIUM 74 TARGET/TRITON REACTIONS 
Shape transition between N = 40 and 42 in the Ga and Ge 
isotopes, 3:48994 
GERMANIUM 76/NUCLEAR STRUCTURE 
Shape transition between N = 40 and 42 in the Ga and Ge 
isotopes, 3:48994 
GERMANIUM 76 TARGET/PROTON REACTIONS 
Shape transition between N = 40 and 42 in the Ga and Ge 
isotopes, 3:48994 
GERMANIUM 76 TARGET/TRITON REACTIONS 
Shape transition between N = 40 and 42 in the Ga and Ge 
isotopes, 3:48994 
GERMANIUM 78/NUCLEAR STRUCTURE 
Shape transition between N = 40 and 42 in the Ga and Ge 
isotopes, 3:48994 
GERMANIUM ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Low temperature kinetic study of the formation of the 
superconducting A15 phase in the Nb-Al-Ge system, 3:48323 
(LBL-7629) 
GERMANIUM ALLOYS/DEFORMATION 
Improved formability of aluminum-germanium near eutectic 
compositions through the application of superplasticity 
principles, 3:48327 (LBL-7300) 
GERMANIUM ALLOYS/HEAT TREATMENTS 
Low temperature kinetic study of the formation of the 
superconducting A15 phase in the Nb-Al-Ge system, 3:48323 
(LBL-7629) 
GERMANIUM ALLOYS/PLASTICITY 
Improved formability of aluminum-germanium near eutectic 
compositions through the application of superplasticity 
principles, 3:48327 (LBL-7300) 
GERMANY (DEMOCRATIC REPUBLIC) 
See GERMAN DEMOCRATIC REPUBLIC 
GERMANY (FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 
GERMINATION/BIOLOGICAL EFFECTS 
Regulation of translation of stored mRNA of dicot seeds, 3:48766 
GIANT CELLS 
See TUMOR CELLS 
GLASS/ANTIREFLECTION COATINGS 
Studies and testing of antireflective (AR) coatings for soda-lime 
glass. Final report, 3:47054 (DOE/JPL/954773-1) 
GLASS/COMPATIBILITY 
Effects of radiations from transuranium nuclides on container 
surfaces (74*Cm and *5*Cf), 3:48359 (DP-MS-78-9) 
GLASS/FRACTURE PROPERTIES 
Use of indentation fracture to determine fracture toughneS, 
3:48385 (SAND-77-1871C) 
GLASS/LEACHING 
Characteristics of high-level radioactive waste glasses, 3:46917 
GLASS/MATERIALS TESTING 
Use of indentation fracture to determine fracture toughness, 
3:48385 (SAND-77-1871C) 
GLASS/PHYSICAL RADIATION EFFECTS 
Effects of radiations from transuranium nuclides on container 
surfaces (742Cm and *°*Cf), 3:48359 (DP-MS-78-9) 
GLASS/RADIATION EFFECTS 
Characteristics of high-level radioactive waste glasses, 3:46917 
GLASS/TEMPERATURE EFFECTS 
Characteristics of high-level radioactive waste glasses, 3:46917 
GLIOBLASTOMAS 
See NEOPLASMS 
GLOBULINS-GAMMA/TISSUE DISTRIBUTION 
Accessibility and in situ deposition of gamma globulin onto solid 
rat tumors, 3:48812 (UR/3490/LCP-8) 
GLUCOCORTICOIDS/BIOLOGICAL EFFECTS 
Glucocorticoid receptors and glucocorticoid-sensitive secretion of 
neutral proteinases in a macrophage line, 3:48815 
GLYCIDES 
See SACCHARIDES 
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GLYCOLS/CARCINOGENESIS 
Carcinogenicity and mutagenicity of benz(a)anthracene iols and 
diol-epoxides, 3:48804 
GLYCOLS/CHEMICAL PROPERTIES 
Selective properties of diethylene glycol esters, 3:46670 
GLYCOLS/MUTAGENESIS 
Carcinogenicity and mutagenicity of benz(a)anthracene iols and 
diol-epoxides, 3:48804 
GLYCOLS/PHYSICAL PROPERTIES 
Selective properties of diethylene glycol esters, 3:46670 
GOLD/BONDING 
Diffusion bonding techniques, 3:48300 (GEPP-310) 
GOLD/ELECTRODEPOSITION 
Property data for gold deposits produced by dc, pulse, and 
asymmetric ac plating, 3:48306 (SAND-78-8006) 
GOLD/PHYSICAL RADIATION EFFECTS 
Helium generation in twelve pure elements by 14.8-MeV neutrons, 
3:48375 
Theoretical interpretation of high-Z discs irradiated with 1.06 » 
laser light, 3:49011 (UCRL-80862) 
GOLD/SPUTTERING 
Monte Carlo studies of sputtering, 3:49296 (SAND-77-8755) 
Sputtering and chemical attack of 304 stainless steel, aluminum, 
and gold by hydrogen ions of 100 eV energy, 3:48353 (CONF- 
78043 1-10) 
GOLD 185/HIGH SPIN STATES 
Contrasting behavior of h/sub 9/2/ and i/sub 13/2/ bands in 
185 Au (Role in backbending), 3:48996 
GOVERNMENT POLICIES 
See also ENERGY POLICY 
ENVIRONMENTAL POLICY 
GOVERNMENT POLICIES/DATA 
Data inconsistencies and Federal policymaking (Proposals for 
reduction), 3:48153 
GOVERNMENT POLICIES/IMPLEMENTATION 
Stingy Congress hangs RCRA on tight purse strings, 3:48135 
GRAFENRHEINFELD REACTOR/PLANNING 
1225 MW Kernkraftwerk Grafenrheinfeld of the Bayernwerk AG, 
3:47497 
GRANITES/FRACTURE PROPERTIES 
K/sub Ic/ and J/sub Ic/ of Westerly granite: effects of thickness 
and in-plane dimensions, 3:48950 (SAND-77-2072C) 
GRANITES/GEOBAROMETRY 
Two-feldspar geothermometry, geobarometry in mesozonal 
granitic intrusions: three examples from the Piedmont of 
Georgia, 3:47282 
GRANITES/GEOCHEMISTRY 
Two-feldspar geothermometry, geobarometry in mesozonal 
granitic intrusions: three examples from the Piedmont of 
Georgia, 3:47282 
GRANITES/GEOTHERMOMETRY 
Two-feldspar geothermometry, geobarometry in mesozonal 
granitic intrusions: three examples from the Piedmont of 
Georgia, 3:47282 
GRANITES/TENSILE PROPERTIES 
K/sub Ic/ and J/sub Ic/ of Westerly granite: effects of thickness 
and in-plane dimensions, 3:48950 (SAND-77-2072C) 
GRANULAR BED FILTERS/DESIGN 
Granular bed filter development program. Cold flow test 
program, data analysis and observations, 3:46197 (FE-2579-15) 
GRANULAR BED FILTERS/PERFORMANCE TESTING 
Granular bed filter development program. Cold flow test 
program, data analysis and observations, 3:46197 (FE-2579-15) 
GRAPHITE 
See also PYROLYTIC CARBON 
GRAPHITE/FABRICATION 
Method of fabricating graphite for use as a skeletal prosthesis and 
product thereof (Patent), 3:48399 
GRAPHITE/FISSION PRODUCT RELEASE 
Reactor safety research programs. Quarterly progress report, 
October 1-December 31, 1977, 3:47818 (BNL-NUREG-5 50785) 
GRAPHITE/MECHANICAL PROPERTIES 
Carbon and silicon carbide as first wall materials in inertial 
confinement fusion reactors, 3:48334 (GA-A-14894) 
GRAPHITE/PHYSICAL PROPERTIES 
Study of the carbonization of petroleum pitches and the properties 
of graphites based on them, 3:46693 
GRAPHITE MODERATED REACTORS 
See also HTGR TYPE REACTORS 
LWGR TYPE REACTORS 
TREAT REACTOR 
GRAPHITE MODERATED REACTORS/NEUTRON FLUX 
Development of a working standard of thermal neutron flux on 
the basis of the Ph-1 reactor, 3:47804 
GRASS/FERMENTATION 
—— treatment and fermentation of straw for animal feed, 
:48799 
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GRASS/HYDROLYSIS 
Alkali treatment and fermentation of straw for animal feed, 
3:48799 
GRASS/SAMPLING 
Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1977, 
3:48680 (Y/UB-9) 
GRAVITY SURVEYS 
See also WELL LOGGING 
GRAVITY SURVEYS/DATA ANALYSIS 
Krigeage applied to geophysics. The answer to the problem of 
estimates and contouring, 3:48945 
GRAVITY WAVES/DATA ANALYSIS 
Observed generation and breaking of atmospheric internal gravity 
waves over the ocean, 3:48955 
GREAT BRITAIN 
See UNITED KINGDOM 
GREEN RIVER FORMATION/NATURAL GAS DEPOSITS 
Western Gas Sands Project. Quarterly basin activities report, 
3:46753 (NVO-0655-05) 
GREENHOUSE EFFECT/FORECASTING 
Question mark over coal. pollution, politics, and CO, 3:46384 
GREENHOUSES/DESIGN 
Application of solar energy to night heating of greenhouses in 
New Mexico. Technical completion report, 3:47200 (NMEI-18) 
Need and design for a solar greenhouse, 3:47196 (CONF-7609161-) 
GREENHOUSES/ENERGY BALANCE 
Need and design for a solar greenhouse, 3:47196 (CONF-7609161-) 
GREENHOUSES/SOLAR HEATING SYSTEMS 
Using solar energy for greenhouse heating, 3:47195 (CONF- 
7609161-) 
GREENHOUSES/SOLAR SPACE HEATING 
Application of solar energy to night heating of greenhouses in 
New Mexico. Technical completion report, 3:47200 (NMEI-18) 
GROSS NATIONAL PRODUCT/ENERGY CONSUMPTION 
Energy demand (Complexities of and difficulties of 
understanding), 3:48145 
Energy outp*t rises, consumption growth cut; imports pause in 
1978, 3:48144 
GROUND SUBSIDENCE/MEASURING METHODS 
Rock Mechanics Instrumentation Program for Kaiser Steel 
Corporation's demonstration of shield-type longwall supports at 
York Canyon Mine, Raton, New Mexico, 3:46405 (FE-9067-1) 
GROUND WATER/CHEMICAL COMPOSITION 
Formation of water with anomalous composition in the contour 
zones of petroleum-gas deposits, 3:46594 
Helium distribution in ground waters of the Western Trans- 
Caspian and its relation to tectonic structure, 3:47265 
GROUND WATER/CONTAMINATION 
Earth sciences, 3:48734 (ORNL-5365) 
GROUND WATER/GEOCHEMICAL SURVEYS 
Field technique for the measurement of uranium in natural waters, 
3:46828 
GROUND WATER/HYDROLOGY 
Principal laws of the formation of the chemical composition of 
underground water and exploration signs of petroleum-gas 
contert, 3:46604 
GROUND WATER/MINERALIZATION 
Formation of water with anomalous composition in the contour 
zones of petroleum-gas deposits, 3:46594 
GROUND WATER/RADIONUCLIDE MIGRATION 
Interaction of radionuclides with geomedia associated with the 
Waste Isolation Pilot Plant (WIPP) site in New Mexico, 3:46942 
(SAND-78-0297) 
Study of trench water at low-level radioactive waste disposal sites, 
3:48708 
GROUND-WATER RESERVES 
See AQUIFERS 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF MEXICO/COASTAL REGIONS 
Coastal zone: a symposium, 3:48687 (CONF-7706127-(Summ.)) 
GULF OF MEXICO/MATHEMATICAL MODELS 
Developement of a numerical ocean model of the Gulf of Mexico 
for OTEC environmental impact and resource availability 
studies, 3:47141 (CONF-770331-) 
GULF OF MEXICO/TEMPERATURE GRADIENTS 
Estimate of the impact of OTEC operation on the vertical 
distribution of heat in the Gulf of Mexico, 3:47138 (CONF- 
770331-) 
GULF OF MEXICO/WATER CURRENTS 
Developement of a numerical ocean model of the Gulf of Mexico 
for OTEC environmental impact and resource availability 
studies, 3:47141 (CONF-770331-) 


HEAT EXCHANGERS/BIOLOGICAL FOULING 
H 


HADRON-HADRON INTERACTIONS/PAIR PRODUCTION 
Massive lepton pair production in hadronic collisions (Review, 
Drell-Yan quark annihilation, scaling violations), 3:48975 (ANL- 
HEP-PR-78-12) 
HADRON-HADRON INTERACTIONS/SCATTERING 
AMPLITUDES 
Mathematical foundations of the general ordered S-matrix and its 
topological expansion (Higher-order corrections, indices, 
unitarity, graphs), 3:48979 (LBL-7595) 
HADRONS 
See also MESONS 
HADRONS/WEAK CHARGED CURRENTS 
Weak charges of charmed particles (SU(4) breaking, quarks), 
3:48982 
HAFNIUM/ELECTRON MICROPROBE ANALYSIS 
Rapid characterization of drilled test earth cores by x-ray energy 
dispersive analysis, 3:47259 (PNL-2655) 
HAFNIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
HAFNIUM ALLOYS/CORROSION RESISTANCE 
Sulfidation-resistant alloy for coal gasification service. Quarterly 
report, September 1-November 30, 1977 (Fe-18Cr-5A]-1Mo- 
1Hf), 3:48343 (FE-2299-18) 
HAFNIUM ALLOYS/MECHANICAL PROPERTIES 
Sulfidation-resistant alloy for coal gasification service. Quarterly 
report, September 1-November 30, 1977 (Fe-18Cr-SA]-1Mo- 
1Hf), 3:48343 (FE-2299-18) 
HALL GENERATORS 
See MHD GENERATORS 
HASTELLOY X/CORROSION 
TRU waste cyclone drum incinerator and treatment system: 
January-March 1978, 3:46909 (MLM-2516) 
HASTELLOY X/FATIGUE 
Reactor safety research programs. Quarterly progress report, 
October 1-December 31, 1977, 3:47818 (BNL-NUREG-S50785) 
HAWAII/WIND 
Oahu surface wind network: summary of data, August 1976 
through July 1977, 3:48648 (UCID-17798) 
HAYNES 25 ALLOY/CORROSION 
TRU waste cyclone drum incinerator and treatment system: 
January-March 1978, 3:46909 (MLM-2516) 
HAZARDOUS MATERIALS/DATA COMPILATION 
Product identification file, 3:48909 (SAND-78-1082) 
HAZARDOUS MATERIALS/RAIL TRANSPORT 
Realistic characterization of severe railroad accidents. Case study: 
tank cars, 3:48512 (AGNS-1040-13) 
H-COAL PROCESS/COMPARATIVE EVALUATIONS 
Chemicals from coal. Final report based on HRI H-Coal product, 
3:46258 (FE-1534-50) 
H-COAL PROCESS/INFORMATION NEEDS 
Fundamental data needs for coal conversion technology. Six- 
month progress report, August 15, 1976-February 15, 1977, 
3:46207 (COO-4059-1) 
H-COAL PROCESS/PILOT PLANTS 
H-Coal Pilot Plant: Phase II construction and Phase III operation. 
Monthly report No. 20 for April 1978, 3:46265 (FE-2260-20) 
H-COAL PROCESS/PROCESS DEVELOPMENT UNITS 
Phase II laboratory support for H-Coal Project. Monthly progress 
report No. 18, April 1978, 3:46268 (FE-2547-18) 
HE-3 COUNTERS/DESIGN 
*He detector design for low-level transuranic waste assay, 3:48616 
HEALTH HAZARDS/BIBLIOGRAPHIES 
Occupational health issues and fossil-energy development, 3:46538 
(TID-28443) 
HEALTH HAZARDS/LEGISLATION 
Regulatory developments in occupational health and safety in 
Great Britain, 3:48924 
HEALTH HAZARDS/MEETINGS 
Recent advances in the assessment of the health effects of 
environmental pollution (Health effects of environmental 
pollution), 3:48653 (CONF-740638-(Absts.)) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEAT EXCHANGERS 
See also HEAT PUMPS 
Heat exchanger with intermediate evaporating and condensing 
fluid (Patent, LMFBR), 3:47597 
HEAT EXCHANGERS/BIOLOGICAL FOULING 
Degradation of heat transfer rates due to biofouling and corrosion 
at Keahole Point, Hawaii, 3:47180 (COO-4041-7) 





HEAT EXCHANGERS/CLEANING 


Design factors influencing biofouling and corrosion of ocean 
thermal energy conversion heat exchangers, 3:47168 (CONF- 
770331-) 

Hydrodynamic control of biofouling in OTEC heat exchangers, 
3:47169 (CONF-770331-) 

Primary biofouling films and OTEC heat exchangers, 3:47162 
(CONF-770331-) 

Studies of biofouling in ocean thermal energy conversion plants, 
3:47161 (CONF-770331-) 

Uncertainty analysis routine for the Ocean Thermal Energy 
Conversion (OTEC) biofouling measurement device and data 
reduction procedure, 3:47182 (PNL-2631) 

HEAT EXCHANGERS/CLEANING 

Automatic tube cleaning system: brush and cage principle, 3:47170 
(CONF-770331-) 

Increasing heat exchanger efficiency through continuous 
mechanical tube maintenance, 3:47171 (CONF-770331-) 

Ultra clean heat exchangers: a critical OTEC requirement, 3:47160 
(CONF-770331-) 

HEAT EXCHANGERS/CORROSION 

Degradation of heat transfer rates due to biofouling and corrosion 
at Keahole Point, Hawaii, 3:47180 (COO-4041-7) 

Design factors influencing biofouling and corrosion of ocean 
thermal energy conversion heat exchangers, 3:47168 (CONF- 
770331-) 

HEAT EXCHANGERS/CORROSION FATIGUE 

Corrosion fatigue of 5086-H34 aluminum in sea water, 3:47166 
(CONF-770331-) 

HEAT EXCHANGERS/COST 

Experiments on and design of low-cost aluminum heat exchangers 
for OTEC plant ships, 3:47158 (CONF-770331-) 

HEAT EXCHANGERS/DESIGN 

Compact heat exchangers for sea thermal power plants, 3:47153 
(CONF-770331-) 

Design and producibility study of heat exchangers for ocean 
thermal energy conversion systems, 3:47159 (CONF-770331-) 

Enhanced performance heat exchangers, 3:47155 (CONF-770331-) 

Experiments on and design of low-cost aluminum heat exchangers 
for OTEC plant ships, 3:47158 (CONF-770331-) 

Geothermal Heating System In Paris, 3:47276 

HEAT EXCHANGERS/ENERGY EFFICIENCY 

Energy efficiency of contact water-heating rotor-type heat 

exchangers, 3:48489 
HEAT EXCHANGERS/MAINTENANCE 

Increasing heat exchanger efficiency through continuous 

mechanical tube maintenance, 3:47171 (CONF-770331-) 
HEAT EXCHANGERS/MANUFACTURING 
Design and producibility study of heat exchangers for ocean 
thermal energy conversion systems, 3:47159 (CONF-770331-) 
HEAT EXCHANGERS/MATHEMATICAL MODELS 
ey linearization of heat exchanger dynamics equations, 
4 
HEAT EXCHANGERS/OPTIMIZATION 

Comments on sea water side enhancement for OTEC heat 
exchangers, 3:47157 (CONF-770331-) 

Optimization of the tube wall of a corridor bundle with transverse 
flow, relying on heat transfer efficiency, 3:47362 

HEAT EXCHANGERS/PERFORMANCE 

Enhanced single-phase heat transfer for OTEC systems, 3:47154 
(CONF-770331-) 

HEAT EXCHANGERS/PERFORMANCE TESTING 

Experimental study of ammonia condensation on vertical fluted 
tubes (For OTEC plants), 3:47178 (CONF-780408-2) 

HEAT EXCHANGERS/TEST FACILITIES 
Early ocean test platform conversion, 3:47123 (CONF-770331-) 
HEAT FLOW/MATHEMATICAL MODELS 

Finite-element method for elliptic-type differential equations, 

3:49038 (ANL-CT-78-29) 
HEAT PIPES/DESIGN 

Heat pipe central solar receiver. Semiannual progress report, 

September 1, 1976-May 31, 1977, 3:47118 (COO-2839-2) 
HEAT PIPES/FABRICATION 

Heat pipe central solar receiver. Semiannual progress report, 

September 1, 1976-May 31, 1977, 3:47118 (COO-2839-2) 
HEAT PIPES/PERFORMANCE TESTING 

Heat pipe performance and life tests. Annual report, 3:48477 
(NMEI-76-165) 

HEAT PIPES/RESEARCH PROGRAMS 

Heat pipe performance and life tests. Annual report, 3:48477 
(NMEI-76-165) 

HEAT PIPES/TEMPERATURE DISTRIBUTION 

Study of flow and distribution of temperatures in the vapor 
channel of a high temperature heat pipe, 3:48490 

HEAT PIPES/TESTING 

Heat pipe central solar receiver. Semiannual progress report, 

September 1, 1976-May 31, 1977, 3:47118 (COO-2839-2) 
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HEAT PIPES/TWO-PHASE FLOW 
Study of flow and distribution of temperatures in the vapor 
channel of a high temperature heat pipe, 3:48490 
HEAT PUMPS/COMPARATIVE EVALUATIONS 
Evaluation of the economics and efficiencies of heat pump and gas 
furnace space conditioning systems using coal as a primary 
source of fuel, 3:48222 (HCP/M1227-02) 
HEAT PUMPS/DRYING 
Uses of heat pumps in the residential, third-party and industrial 
sectors, 3:48232 
HEAT PUMPS/ECONOMIC IMPACT 
Time-of-day pricing of electrical energy: does it promote the 
National interest, 3:48172 (BNL-50798) 
HEAT PUMPS/ECONOMICS 
Evaluation of the economics and efficiencies of heat pump and gas 
furnace space conditioning systems using coal as a primary 
source of fuel, 3:48222 (HCP/M1227-02) 
HEAT PUMPS/EFFICIENCY 
Evaluation of the economics and efficiencies of heat pump and gas 
furnace space conditioning systems using coal as a primary 
source of fuel, 3:48222 (HCP/M1227-02) 
HEAT PUMPS/ENERGY CONSERVATION 
Energy conservation in power systems, 3:48267 
HEAT PUMPS/ENERGY EFFICIENCY 
Analysis of the effects of cycling on energy use of installed air-to- 
air heat pumps in Albuquerque, New Mexico, 3:48224 (NMEI- 
76-101B) 
Energy use of heat pumps installed in Albuquerque residences, 
3:48225 (NMEI-76-101C) 
HEAT PUMPS/PERFORMANCE TESTING 
Analysis of the effects of cycling on energy use of installed air-to- 
air heat pumps in Albuquerque, New Mexico, 3:48224 (NMEI- 
76-101B) 
Energy use of heat pumps installed in Albuquerque residences, 
3:48225 (NMEI-76-101C) 
HEAT PUMPS/USES 
Heat pumps: use for heating residential buildings, 3:48231 
HEAT RECOVERY EQUIPMENT/DESIGN 
Concentric crossflow recuperator for Stirling engine (Patent), 
3:48279 
Continuous flow, evaporative-type thermal energy recovery 
apparatus and method for thermal energy recovery (Patent), 
3:48256 
HEAT RESISTING ALLOYS/MATERIALS TESTING 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, July 1, 1977- 
September 30, 1977; month of September 1977, 3:46213 (FE- 
1784-33) 
HEAT TRANSFER 
See also CONVECTION 
HEAT FLOW 
THERMAL CONDUCTION 
HEAT TRANSFER/MATHEMATICAL MODELS 
Gap heat transfer for a nuclear reactor thermal channel, 3:47693 
Thawing of permafrost beneath a buried pipe, 3:46718 
HEAT TRANSFER/MEASURING METHODS 
In situ measurements and estimation of the heat transfer 
coefficients from mine airway surface to ventilating air. I, 
3:46429 
HEAT TRANSFER/NUMERICAL ANALYSIS 
Thawing of permafrost beneath a buried pipe, 3:46718 
HEAT TRANSFER/TURBULENCE 
Turbulent heat transport in two- and three-dimensional 
temperature fields, 3:48968 (LBL-6890) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEAT TREATMENTS/BIOLOGICAL EFFECTS 
Thermal treatment technique for cancer-eye, 3:48802 (LA-UR-78- 
636) 
HEATING LOAD/NUMERICAL SOLUTION 
TWOZONE users manual, 3:48223 (LBL-6840) 
HEATING OILS/AVAILABILITY 
Energy availabilities for state and local development: projected 
energy patterns for 1980 and 1985, 3:48143 (ORNL/TM-5890/ 
$4) 


HEATING SYSTEMS/DESIGN 
Heating system for building (Patent), 3:48216 
High efficiency natural convection heating and cooling system for 
home dwellings (Patent), 3:48228 
Hydronic heating and cooling system (Patent), 3:48229 
HEATING SYSTEMS/OPERATION 
Heating system for building (Patent), 3:48216 
HEATING SYSTEMS/RESEARCH PROGRAMS 
Improved conversion efficiency workshop. Volume 2. Summary, 
3:48117 (CONF-771003-P2) 
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HEAVY ION ACCELERATORS/RESEARCH PROGRAMS 
Half year report on the Lawrence Berkeley Laboratory Heavy 
Ion Fusion Program, October 31, 1977-March 31, 1978, 3:48603 
(LBL-7591) 
HEAVY ION REACTIONS 
See also XENON 136 REACTIONS 
HEAVY ION REACTIONS/MANY-NUCLEON TRANSFER 
REACTIONS 
Experimental prospects for the synthesis and detection of 
superheavy elements, 3:48998 (LBL-7705) 
HEAVY ION REACTIONS/NUCLEAR REACTION KINETICS 
Macroscopic and microscopic description of HE-HI collisions; 
classical equations of motion calculations (Rapidity, cross 
sections, central and noncentral collisions), 3:49006 (CONF- 
780343-1) 
HEAVY ION SPECTROMETERS/DESIGN 
Experimental prospects for the synthesis and detection of 
superheavy elements, 3:48998 (LBL-7705) 
HEAVY IONS/SLOWING-DOWN 
Detection of single atoms in particle tracks, 3:49009 (CONF- 
780534-3) 
HEAVY WATER/PRODUCTION 
Annual report of the Gama Atomic Energy Research Centre, 
National Atomic Energy Agency, April 1975-March 1976, 
3:49306 (PPGM-L94-76) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HELIOSTATS/COMPUTER CALCULATIONS 
Image generation for solar central receiver systems, 3:47106 
(CONF-770850-) 
Shading and blocking processor, 3:47108 (CONF-770850-) 
HELIOSTATS/COMPUTER CODES 
Collector field power program, 3:47109 (CONF-770850-) 
Description of MIRVAL, 3:47116 (CONF-770850-) 
HELIOSTATS/EFFICIENCY 
Shading and blocking processor, 3:47108 (CONF-770850-) 
HELIOSTATS/FOCUSING 
Image generation for solar central receiver systems, 3:47106 
(CONF-770850-) 
HELIOSTATS/OPTICAL PROPERTIES 
Heliostat dust buildup and cleaning studies, 3:47232 (SAND-78- 
0510) 
HELIOSTATS/OPTICS 
Description of MIRVAL, 3:47116 (CONF-770850-) 
HELIOSTATS/OPTIMIZATION 
Collector field optimization and layout, 3:47117 (CONF-770850-) 
HELIOSTATS/PERFORMANCE 
Description of MIRVAL, 3:47116 (CONF-770850-) 
HASCM: a program for calculating the performance of a heliostat 
field, 3:47114 (CONF-770850-) 
HELIOSTATS/SHADING 
Shading and blocking processor, 3:47108 (CONF-770850-) 
HELIOSTATS/SIMULATION 
Monte Carlo ray trace simulation for solar central receiver 
systems, 3:47115 (CONF-770850-) 
HELIOSTATS/SURFACE CLEANING 
Heliostat dust buildup and cleaning studies, 3:47232 (SAND-78- 
0510) 
HELIUM/ABUNDANCE 
Helium distribution in ground waters of the Western Trans- 
Caspian and its relation to tectonic structure, 3:47265 
HELIUM/DEMAND FACTORS 
Helium: a public policy problem (Report of study by National 
Research Council), 3:48094 
HELIUM/DIFFUSION 
Retention and distribution of helium in lithium tritide, 3:48388 
HELIUM/GOVERNMENT POLICIES 
Helium: a public policy problem (Report of study by National 
Research Council), 3:48094 
HELIUM/RESOURCE DEPLETION 
Helium: a public policy problem (Report of study by National 
Research Council), 3:48094 
HELIUM 3 TARGET/NEUTRON REACTIONS 
Interaction of fast neutrons with ‘He, *He, and 'H: additional and 
improved data (20 MeV, differential cross sections, angular 
distributions), 3:48988 (LA-7269-MS) 
HELIUM 3 TARGET/PION MINUS REACTIONS 
Measurement of the differential cross sections and excitation 
functions for the nuclear absorption reactions of negative pions 
incident upon helium-3 and helium-4 (50 to 290 MeV, 
differential cross sections, excitation functions), 3:48989 
HELIUM 4 TARGET/NEUTRON REACTIONS 
Interaction of fast neutrons with *He, *He, and 'H: additional and 
improved data (20 MeV, differential cross sections, angular 
distributions), 3:48988 (LA-7269-MS) 
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HELIUM 4 TARGET/PION MINUS REACTIONS 
Measurement of the differential cross sections and excitation 
functions for the nuclear absorption reactions of negative pions 
incident upon helium-3 and helium-4 (50 to 290 MeV, 
differential cross sections, excitation functions), 3:48989 
HELIUM DILUTION REFRIGERATORS/DESIGN 
Supercritical helium refrigerator to cool flexible ac 
superconducting power transmission cables, 3:47395 (BNL- 
24095) 
HELIUM IONS/DIFFUSION 
Behavior of implanted D and He in pyrolytic graphite, 3:48397 
(CONF-780431-12) 
HELIUM IONS/RBE 
Response of a rat rhabdomyosarcoma to neon- and helium-ion 
irradiation, 3:48835 
HELIUM-NEON LASERS/KINETICS 
Kinetics of a He-Ne laser on the basis of the calculated function of 
electron distribution, 3:48539 
HEMATIN 
See HEME 
HEMATOPORPHYRIN (HEME) 
See HEME 
HEME/BIOCHEMICAL REACTION KINETICS 
Electron transfer reactions of cytochrome c, 3:48768 
HEMIC DISEASES/DIAGNOSTIC TECHNIQUES 
Purpura due to capillary and platelet disorders, 3:48795 
HEMIC DISEASES/IMMUNE REACTIONS 
Lack of correlation between immunologic markers and cell 
surface ultrastructure in the leukemic phase of 
lymphoproliferative diseases, 3:48770 (CONF-770333-8) 
HEMIN 
See HEME 
HEMOGLOBIN/BIOSYNTHESIS 
Effects of a radiation-induced a-thalassemia on the production of 
multiple forms of hemoglobins in fetal mice, 3:48833 (CONF- 
780638-1) 
Embryonic hemoglobins in a-thalassemia mice, 3:48781 (CONF- 
780638-2) 
HEREDITY 
See GENETICS 
HETEROCYCLIC COMPOUNDS 
See also QUINOLINES 
THIONAPHTHENES 
THIOPHENE 
HETEROCYCLIC COMPOUNDS/HYDROGENATION 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Sixth quarterly report, September 21, 1976- 
December 20, 1976, 3:46260 (FE-2028-7) 
HETEROCYCLIC COMPOUNDS/PHOTOCHEMICAL 
REACTIONS 
Bis(chlorophyll)cyclophanes. New models of special pair 
chlorophyll, 3:48465 
HEWLETT-PACKARD COMPUTERS 
See HP COMPUTERS 
HEXANE/STEAM REFORMER PROCESSES 
Carbon formation in hexane steam reforming, 3:47005 
HEXANE/THERMAL CONDUCTIVITY 
Experimental investigation of heat conductivity of binary 
solutions of organic liquids, 3:46739 
HEXANOIC ACID/ADSORPTION 
Adsorption of hexyl alcohol and caproic acid on the 
microcomponents of oxidized fat coal, 3:46334 
HEXANOLS/ADSORPTION 
Adsorption of hexyl alcohol and caproic acid on the 
microcomponents of oxidized fat coal, 3:46334 
HIGH BTU GAS/CHARGES 
Conceptual design for advanced coal liquefaction commercial 
plant. Technical report for the month of April 1978, 3:46264 
(FE-2251-51) 
HIGH BTU GAS/COST 
SNG generated by coal gasification, 3:46204 (CONF-771242-1) 
HIGH BTU GAS/SPECIFICATIONS 
Methanation feed gas carbon dioxide level. Final report. Series 
No. I: E-6, 3:46222 (FE-2240-45) 
HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 
Annual report of the Gama Atomic Energy Research Centre, 
National Atomic Energy Agency, April 1975-March 1976 
(Jogjakarta, Indonesiaj), 3:49306 (PPGM-L94-76) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH TEMPERATURE 
Temperature analysis from the point of view of probability 
(PWR), 3:47956 
HIGH-BETA PLASMA/BREMSSTRAHLUNG 
= of radiation cooling of dense plasma with B waves, 





HIGH-BETA PLASMA/PLASMA CONFINEMENT 


HIGH-BETA PLASMA/PLASMA CONFINEMENT 

Characteristics of radiation cooling of dense plasma with 8 waves, 
3:49052 

HIGH-FREQUENCY HEATING 
See also ICR HEATING 
High-frequency electric field plasma heating, 3:49056 
HIGH-FREQUENCY HEATING/HYBRID RESONANCE 

Lower hybrid heating system for an ignition tokamak, 3:49039 

(ANL/FPP/TM-103) 
HIGHLAND URANIUM MILL 

(Uranium ore processing facility.) 

HIGHLAND URANIUM MILL/ENVIRONMENTAL IMPACT 

STATEMENTS 

Highland Uranium Solution Mining Project. Draft environmental 
statement, 3:46964 (NUREG-0407) 

HIGH-LEVEL RADIOACTIVE WASTES/SOLIDIFICATION 

Cermet high level waste forms: a pregress report, 3:46911 
(ORNL/TM-6404) 

HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 

HIGHWAYS 
See ROADS 

HISTAMINE/SECRETION 

Histamine release due bivalent penicilloyl haptens: control by the 
number of cross-linked IgE antibodies on the basophil plasma 
membrane, 3:48814 

Theory of equilibrium binding of symmetric bivalent haptens to 
cell surface antibody: application to histamine release from 
basophils (Mathematical model), 3:48813 

HODOSCOPES/PERFORMANCE 
Use of hodoscopes to obtain tomographic resolution of fuel 
motion (LMFBR), 3:47558 
HOISTS/CONTROL SYSTEMS 
Modern hoisting installations, 3:46475 
HOISTS/OPERATION 
100 years of Koepe hoists, 3:46468 
HOMOGENEOUS PLASMA/BEAM EXTRACTION 

Production of negative hydrogen ions in low pressure hydrogen 
plasmas, 3:49223 (BNL-50727) 

HOMOGENEOUS PLASMA/CYCLOTRON RESONANCE 

Effect of trapped particles in the regime of cyclotron resonance, 
3:49118 

HORDEUM 
See BARLEY 
HORIZONTAL DIVESTITURE/EVALUATION 

Nations, companies, and markets: international oil and 

multinational corporations, 3:48165 
HOT ATOM CHEMISTRY 

(Chemical reactions of atoms or ions of high kinetic energies (more 

than 1 ev) resulting from nuclear transformations.) 
HOT ATOM CHEMISTRY/MEETINGS 

Ninth international symposium on hot atom chemistry. Abstracts, 

3:48468 (CONF-770964-(Absts.)) 
HOT CELLS/AIR FILTERS 

Removal of radioiodine from the exhaust air of the isotope 
production at the Central Institute for Nuclear Research, 
Rossendorf, 3:46990 (SAAS-220) 

HOT GAS CLEANUP/ECONOMICS 

Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Progress report No. 2, October 1-December 31, 
1977, 3:46198 (FE-2757-2) 

HOT GAS CLEANUP/MATHEMATICAL MODELS 

Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Progress report No. 2, October 1-December 31, 
1977, 3:46198 (FE-2757-2) 

HOT GAS CLEANUP/RECOMMENDATIONS 

Particulate control for pressurized, fluidized-bed combustion, 
3:46525 (FE-2220-16) 

Survey of industrial coal conversion equipment capabilities: high- 
temperature, high-pressure gas purification, 3:47389 (ORNL/ 
TM-6072 

HOT GAS CLEANUP/RESEARCH PROGRAMS 

Particulate control for pressurized, fluidized-bed combustion, 
3:46525 (FE-2220-16) 

HOT GAS CLEANUP/SPECIFICATIONS 

Particulate control for pressurized, fluidized-bed combustion, 
3:46525 (FE-2220-16) 

HOT PLASMA 
See also LASER-PRODUCED PLASMA 
HOT PLASMA/ELECTRON SPECTRA 
Local changes of electron Koved spectra in a plasma, 3:49063 
HOT PLASMA/IONIZATION 

Electron impact ionisation results by the Z = 

3:49093 
HOUSES/AIR CONDITIONING 

Solar heating/electric air conditioning storage system, 3:47188 

(CONF-761220-) 


infinity method, 
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HOUSES/COOLING LOAD 
TWOZONE users manual, 3:48223 (LBL-6840) 
HOUSES/COOLING SYSTEMS 
High efficiency natural convection heating and cooling system for 
home dwellings (Patent), 3:48228 
HOUSES/ENERGY DEMAND 
TWOZONE users manual, 3:48223 (LBL-6840) 
HOUSES/HEATING LOAD 
TWOZONE users manual, 3:48223 (LBL-6840) 
HOUSES/HEATING SYSTEMS 
High efficiency natural convection heating and cooling system for 
home dwellings (Patent), 3:48228 
HOUSES/SITE SELECTION 
Landscape planning for energy conservation (Book), 3:48136 
HOUSES/SOLAR COOLING SYSTEMS 
Solar powered heating and cooling system design for a large 
family residence, 3:47187 (CONF-761220-) 
HOUSES/SOLAR HEATING SYSTEMS 
Solar heating/electric air conditioning storage system, 3:47188 
(CONF-761220-) 
Solar powered heating and cooling system design for a large 
family residence, 3:47187 (CONF-761220-) 
HOUSES/SOLAR SPACE HEATING 
Home heating conservation alternatives and the solar collector 
industry, 3:47201 (PB-253277) 
HOUSES/SOLAR WATER HEATING 
Home heating conservation alternatives and the solar collector 
industry, 3:47201 (PB-253277) 
HOUSES/SPACE HEATING 
Heat pumps: use for heating residential buildings, 3:48231 
HOUSES/THERMAL INSULATION 
Expedient outlays for heat insulation of buildings and for 
determination of heat consumption by apartments in district 
heated multi-family buildings, 3:48230 
Home heating conservation alternatives and the solar collector 
industry, 3:47201 (PB-253277) 
HP COMPUTERS/COMPUTER CODES 
HP-67 calculator programs for thermodynamic data and phase 
diagram calculations, 3:49036 (LBL-5485) 
HTGR PEACH BOTTOM REACTOR 
See PEACH BOTTOM-I REACTOR 
HTGR TYPE REACTORS 
See also PEACH BOTTOM-1 REACTOR 
THTR-300 REACTOR 
VRAIN REACTOR 
HTGR TYPE REACTORS/COATED FUEL PARTICLES 
Irradiation performance of HTGR fuel from capsules HRB-11 and 
-12, 3:46858 
Irradiation-performance assessment of HTGR coated-particle fuel 
by IMGA analysis, 3:46860 
Process to minimize cracking of pyrolytic carbon coatings 
(Patent), 3:47517 
Selection of fuel for high-temperature gas-cooled reactors, 3:47514 
Use of nonproliferation fuel cycles in the HTGR, 3:47515 
HTGR TYPE REACTORS/CONTAINMENT BUILDINGS 
Analysis of gas circulation in an HTGR containment, 3:47945 
HTGR TYPE REACTORS/FISSION PRODUCT RELEASE 
Reactor safety research programs. Quarterly progress report, 
October 1-December 31, 1977, 3:47818 (BNL-NUREG-50785) 
HTGR TYPE REACTORS/FUEL CYCLE 
Alternative reactor fuel cycles under consideration and their 
design ramifications, 3:47663 
Use of nonproliferation fuel cycles in the HTGR, 3:47515 
HTGR TYPE REACTORS/FUEL ELEMENTS 
Distribution of fission products in Peach Bottom HTGR fuel 
element F03-01, 3:47511 (ORNL/TM-5996) 
HTGR TYPE REACTORS/GAS TURBINES 
Closed-cycle turbine--present and future prospectives for fossil 
and nuclear heat sources, 3:47664 
Gas Turbine HTGR program. Quarterly progress report for the 
period ending December 31, 1977, 3:47509 (GA-A-14915) 
Gas-turbine HTGR: a technology assessment, 3:47516 
HTGR TYPE REACTORS/PRESSURE VESSELS 
Strain measurements of temperatures up to 300°C in a concrete 
structure, 3:47512 (SGAE-2531) 
HTGR TYPE REACTORS/REACTOR ACCIDENTS 
Analysis of gas circulation in an HTGR containment, 3:47945 
Update of HTGR risk assessment study, 3:47825 (GA-A-14569) 
HTGR TYPE REACTORS/REACTOR COMPONENTS 
Evaluation of sprayed chromium carbide coatings for gas-cooled 
reactor applications, 3:47508 (GA-A-14897) 
HTGR TYPE REACTORS/REACTOR CORES 
MCOCO: a computer program for seismic analysis of the HTGR 
core. Volume I. User's and theoretical manual, 3:47826 (GA-A- 
14764(Vol.1)) 
Nuclear reactor (Patent; HTGR), 3:47521 
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HTGR TYPE REACTORS/REACTOR KINETICS 
Finite element calculations on the 3d HTGR benchmark problem, 
:47519 


HTGR TYPE REACTORS/THERMAL INSULATION 
Studies on a fibre insulation in the pressure suppression test stand, 
3:48402 (Juel-1405) 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS/DOSE COMMITMENTS 
Dose commitments: how far into the future, 3:48827 
HUMAN POPULATIONS/HEALTH HAZARDS 
Environmental Development Plan (EDP). Magnetic fusion 
program (Environmental, health, and safety concerns of 
Magnetic Fusion Program), 3:46986 (DOE/EDP-0008) 
HUMAN POPULATIONS/MUTATIONS 
Methods of obtaining epidemiological data for mutation risk 
estimation, 3:48778 
HUMAN POPULATIONS/POPULATION DENSITY 
Geographical data structures supporting regionai analysis, 3:48741 
(CONF-780622-38) 
HUMAN POPULATIONS/POPULATION RELOCATION 
Model of public evacuation for atmosphric radiological releases, 
3:48826 (SAND-78-0092) 
HUMAN POPULATIONS/RADIATION DOSES 
Analysis and assessments, 3:48675 (ORNL-5257) 
HUMAN POPULATIONS/RADIATION HAZARDS 
Environmental Development Plan (EDP). Magnetic fusion 
program (Environmental, health, and safety concerns of 
Magnetic Fusion Program), 3:46986 (DOE/EDP-0008) 
HUMAN POPULATIONS/RISK ASSESSMENT 
Comparison of long-term environmental impacts: more questions 
than answers (Nuclear and fossil-fuel hazards), 3:47386 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
HUMIC ACIDS/CHEMICAL PROPERTIES 
Influence of the conditions of vibromilling on the properties of 
coal oxidation products, 3:46331 
HUMIC ACIDS/MOLECULAR WEIGHT 
Influence of the conditions of vibromilling on the properties of 
coal oxidation products, 3:46331 
HUTCHINSON ISLAND-1 REACTOR 
See LUCIE-1 REACTOR 
HUTCHINSON ISLAND-2 REACTOR 
See LUCIE-2 REACTOR 
HVAC SYSTEMS/LIGHTNING ARRESTERS 
7 surge arrester for medium-high-voltage systems type amm, 
:47407 
HVDC SYSTEMS/ECONOMICS 
— transmission by HVDC: applications and characteristics, 
47415 
HVDC SYSTEMS/REVIEWS 
Power transmission by HVDC: applications and characteristics, 
3:47415 
HWGCR OF CZECHOSLOVAKIA 
See BOHUNICE A-] REACTOR 
HYBRID ELECTRIC-POWERED VEHICLES/FLYWHEEL 
ENERGY STORAGE 
Advanced electrical conversion systems for flywheel applications, 
3:48273 (CONF-771053-) 
Advanced vehicular flywheel system for the ERDA electric 
powered passenger vehicle, 3:48271 (CONF-771053-) 
oo energy storage system development, 3:48270 (CONF- 
1053-) 
High-energy Flydraulic accumulator with hydro-computer 
modulated output, 3:47992 (CONF-771053-) 
Utilization of flywheels for the evolution of high performance 
electric vehicles, 3:48272 (CONF-771053-) 
HYBRID ELECTRIC-POWERED VEHICLES/FLYWHEELS 
Flywheel propulsion for urban transit buses, 3:48277 (CONF- 
771053-) 
U.S. Postal Service electric flywheel vehicle, 3:48269 (CONF- 
771053-) 
HYBRID ELECTRIC-POWERED VEHICLES/RESEARCH 
PROGRAMS 
Electric and Hybrid Vehicle Program. EHV/quarterly report 
(Electric and hybrid vehicle program), 3:48268 (DOE/CS- 
0026/2(Vol.2)(No.2)) 
HYBRID REACTORS/ECONOMIC ANALYSIS 
Performance parameters for fusion-fission power systems, 3:49160 
Scoping studies of ***U breeding fusion fission hybrid, 3:49263 
(UCRL-80585) 
HYBRID REACTORS/FEASIBILITY STUDIES 
Extension of the PPPL hybrid study to pure fusion, 3:49161 
HYBRID REACTORS/FUEL CYCLE 
“Best” 753 U-producing blanket for the tandem mirror hybrid, 
3:49262 (UCID-17823) 


HYDROCARBONS/COKING 


Scoping studies of **°U breeding fusion fission hybrid, 3:49263 
(UCRL-80585) 
HYBRID REACTORS/RESPONSE FUNCTIONS 
MACK/MACKLIB system for nuclear response functions, 
3:49290 (ANL/FPP/TM-104) 
HYDRANE PROCESS/MATHEMATICAL MODELS 
Hydrogasifier development for the Hydrane process. Monthly 
progress report, April 1978, 3:46229 (FE-2518-19) 
HYDRATED ELECTRONS 
See SOLVATED ELECTRONS 
HYDRAULIC EQUIPMENT/DESIGN 
Hydraulic prop for mines, 3:46438 
Investigation of the hydraulics of directed-jet trays with partially 
compensated directed flow, 3:46682 
HYDRAULIC EQUIPMENT/PERFORMANCE 
Investigation of the hydraulics of directed-jet trays with partially 
compensated directed flow, 3:46682 
HYDRAULIC EQUIPMENT/WORKING FLUIDS 
Almost uninflammable liquids, 3:46482 
HYDRAULIC TURBINES/CAVITATION 
Trend to zero cavitation in hydraulic turbine operation (Manitoba 
Hydro Power Plants), 3:47025 
HYDRAZINE/BIOLOGICAL EFFECTS 
Mutagenicity of hydrazine and some of its derivatives, 3:48779 
HYDRAZINE/CHEMICAL REACTIONS 
Mutagenicity of hydrazine and some of its derivatives, 3:48779 
HYDRAZINE/MUTAGENESIS 
Mutagenicity of hydrazine and some of its derivatives, 3:48779 
HYDRIDES/LASER RADIATION 
Negative hydrogen and deuterium ion production by a laser 
irradiation of alkali hydride/deuteride targets, 3:49230 (BNL- 
50727) 
HYDRIDES/SPUTTERING 
Computer simulation of the reflection of hydrogen and the 
sputtering of hydrogen from metal hydrides, 3:49292 (CONF- 
78043 1-6) 
HYDRIDES/STRUCTURAL CHEMICAL ANALYSIS 
Critical evaluation of the location and refinement of a bridging 
hydrogen atom in a transition-metal hydride, Mo2(eta5- 
CsHs)o(CO)s(u-H)(u-P(CHs)2) by x-ray diffraction, 3:48445 
Preparation of the new heteronuclear hydride-bridged anion 
MoWCIlsH* and determination of the metal-hydrogen bond 
distance in Mo2XsH* (X=Cl, Br) by infrared spectroscopy, 
3:48441 
HYDRIODIC ACID/SOLVENT PROPERTIES 
Method for dissolving plutonium oxide (Patent), 3:46885 
HYDROCARBONS 
See also ALKANES 
ANTHRACENE 
BENZANTHRACENE 
BENZENE 
BENZOPYRENE 
BIPHENYL 
CHRYSENE 
NAPHTHALENE 
PYRENE 
STYRENE 
TOLUENE 
HYDROCARBONS/AIR POLLUTION CONTROL 
Wall quench and flammability limit effects on exhaust 
hydrocarbon emissions. Final report, Phase 2, October 1, 1976- 
September 30, 1977, 3:48290 (TID-28169) 
HYDROCARBONS/BIOLOGICAL ACCUMULATION 
Coal Conversion Effluents Program, 3:46378 (ORNL-5257) 
Persistence of chronically accumulated hydrocarbons in the hard 
shell clam Mercenaria mercenaria, 3:48876 
HYDROCARBONS/BIOLOGICAL EFFECTS 
Cell-mediated mutagenesis and cell transformation of mammalian 
cells by chemical carcinogens (Rats, hamsters), 3:48775 (CONF- 
771248-1) 
Characterization of a photoproduct of 7,12- 
dimethylbenz[{aJanthracene and its effects on chick-embryo cells 
in culture, 3:48899 
HYDROCARBONS/CATALYTIC CRACKING 
Apparatus for fluidized catalytic cracking (Patent), 3:46652 
HYDROCARBONS/CHEMICAL REACTION YIELD 
Fossil energy program progress report for March 1978, 3:46237 
(ORNL/TM-6385) 
HYDROCARBONS/CHRONIC INTAKE 
Persistence of chronically accumulated hydrocarbons in the hard 
shell clam Mercenaria mercenaria, 3:48876 
HYDROCARBONS/COKING 
Combination process for producing high quality metallurgical 
coke (Patent), 3:46657 
Industrial application fluidized-bed combustion: fuel oil heater. 
Quarterly technical report No. 6, October 1-December 31, 1977, 
3:48578 (HCP/T2471-8) 





HYDROCARBONS/COMBUSTION PROPERTIES 


HYDROCARBONS/COMBUSTION PROPERTIES 
Flame propagation in near-limit mixtures, 3:48474 
HYDROCARBONS/DESULFURIZATION 
Combination process for producing high quality metallurgical 
coke (Patent), 3:46657 
HYDROCARBONS/ DISTILLATION 
Rapid method of determination of final product composition 
under the conditions of full irrigation during rectification of 
multicomponent mixtures, 3:46735 
HYDROCARBONS/ENVIRONMENTAL EFFECTS 
Coal Conversion Effluents Program, 3:46378 (ORNL-5257) 
HYDROCARBONS/FLAME PROPAGATION 
Flame propagation in near-limit mixtures, 3:48474 
HYDROCARBONS/HYDROGENATION 
Hydrogenation process using noble metal catalysts promoted by 
liquid fluorine containing acids (Patent), 3:46654 
HYDROCARBONS/MEASURING METHODS 
Analysis and control of volatile hydrocarbon concentrations (E.G. 
benzene) during oil bioassays, 3:48858 
HYDROCARBONS/PHOTOREACTIVATION 
Photoreactivity of aqueous anionic NO~/sub x/ with 
hydrocarbons. III. Sunlight-induced reduction of nitrite, 3:48852 
Photoreactivity of aqueous anionic NO/sub x/~ with 
hydrocarbons. II. Aromatic and aliphatic compounds in nitrite, 
3:48853 
HYDROCARBONS/PROCESSING 
Comparing the efficacy of de-ethanization of hydrocarbon 
mixtures in an absorber-desorber system and an absorption- 
stripping column, 3:46679 
HYDROCARBONS/PYROLYSIS 
Pyrolysis of hydrocarbons in the presence of aqueous solutions of 
boric acid, 3:46681 
Pyrolysis of hydrocarbons in the presence of sulfur-containing 
compounds, 3:46683 
HYDROCARBONS/SYNTHESIS 
Activity, selectivity and thermal stability of group viii metal/ 
AlhOs catalysts for synthesis of hydrocarbons from CO and Ho, 
3:47010 
HYDROCARBONS/TOXICITY 
Coal Conversion Effluents Program, 3:46378 (ORNL-5257) 
HYDROCARBONS/VAPOR CONDENSATION 
Survey of industrial coal conversion equipment capabilities: high- 
temperature, high-pressure gas purification, 3:47389 (ORNL/ 
TM-6072) 
HYDROCHLORIC ACID/CHEMICAL REACTIONS 
Research and development of an advanced process for the 
conversion of coal to synthetic gasoline and other distillate 
fuels. Quarterly progress report No. 2, August 1-October 31, 
1976, 3:46271 (TID-28447) 
HYDROCYANIC ACID/REMOVAL 
——— in H2S and HCN removal from coke-oven gas, 
: 1 
HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDRODYNAMICS 
See also MAGNETOH YDRODYNAMICS 
HYDRODYNAMICS/COMPUTER CODES 
Finite difference solution of the diffusion equation on coupled 
Eulerian and Lagrangian grids, 3:48641 (UCRL-52471) 
HYDROELECTRIC POWER/ENERGY CONVERSION 
Power generating system (Patent), 3:47022 
HYDROELECTRIC POWER/ENERGY SOURCE 
DEVELOPMENT 
Energy for the villages of Africa: recommendations for African 
governments and outside donors, 3:48199 (NP-23242) 
HYDROELECTRIC POWER PLANTS 
See also PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/CONSTRUCTION 
Hydropower in manitoba, 3:47024 
HYDROELECTRIC POWER PLANTS/CONTROL SYSTEMS 
Practical sensitivity reduction tests with application to power 
systems, 3:47400 
HYDROELECTRIC POWER PLANTS/ELECTRIC 
CONTROLLERS 
Thyristor excitation and voltage control system WGSY for small 
and medium power generators, 3:47023 
HYDROELECTRIC POWER PLANTS/HYDRAULIC 
TURBINES 
Trend to zero cavitation in hydraulic turbine operation (Manitoba 
Hydro Power Plants), 3:47025 
HYDROELECTRIC POWER PLANTS/TUNNELS 
Strata control in hydel projects, 3:47021 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROFLUORIC ACID/CATALYTIC EFFECTS 
Method for dissolving plutonium dioxide (Patent), 3:46880 
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HYDROGEN/BEAM EXTRACTION 
Production of negative hydrogen ions in low pressure hydrogen 
plasmas, 3:49223 (BNL-50727) 
HYDROGEN/CHEMICAL REACTIONS 
Liquid phase methanol. Interim report, 3:47016 (EPRI-AF-693) 
HYDROGEN/CHEMISORPTION 
Chemisorption of hydrogen by the pulse technique, 3:48452 
HYDROGEN/CORROSIVE EFFECTS 
Fossil energy program progress report for March 1978, 3:46237 
(ORNL/TM-6385) 
HYDROGEN/DESORPTION 
Studies of hydrogen-recycle from the walls in tokamaks using a 
plasma-wall interaction simulator, 3:49293 (CONF-780431-7) 
HYDROGEN/DIFFUSION 
Hydrogen permeation characteristics of 316-SS, 321-SS, and 
inconel-625, 3:48338 
HYDROGEN/DISSOLUTION 
Dissolution ratio of hydrogen generated by small-leak sodium- 
water reaction, 3:47971 
HYDROGEN/GROUND STATES 
Ground-state populations of atomic hydrogen and hydrogen-like 
ions in nonthermal plasmas, and collisional-radiative 
recombination and ionization coefficients, 3:49090 
HYDROGEN/ION DENSITY 
Confinement of negative ions in hydrogen plasmas, 3:49224 (BNL- 
50727) 
HYDROGEN/ISOTOPIC EXCHANGE 
Isotopic exchange equilibrium for hydrogen and deuterium in 
liquid lithium, 3:46988 
HYDROGEN/NEUTRON REACTIONS 
Interaction of fast neutrons with *He, *He, and 'H: additional and 
improved data (20 MeV, differential cross sections, angular 
distributions), 3:48988 (LA-7269-MS) 
HYDROGEN/NUCLEAR REACTION ANALYSIS 
Coal analysis by neutron-capture gamma-ray measurement in 
boreholes, 3:46389 
HYDROGEN/RADIOMETRIC ANALYSIS 
Improved model for determining hydrogen density in coal (Based 
on one-dimensional coupled neutron-gamma transport equations 
using ANISN code), 3:48428 
HYDROGEN/SEPARATION PROCESSES 
Irreversibility analysis of hydrogen separation schemes in 
thermochemical cycles (Condensation, physical absorption, 
diffusion, physical adsorption, thermal adsorption, and 
electrochemical separation), 3:47002 (LA-UR-78-938) 
HYDROGEN/THERMODYNAMIC PROPERTIES 
Determination of the thermodynamic properties of nitrogen- 
hydrogen-ammonia mixtures at high temperatures and pressures 
on the basis of the state equation, 3:47019 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN CYANIDES 
See HYDROCYANIC ACID 
HYDROGEN FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUELS/USES 
Hydrogen fuel system for a vehicle (Patent), 3:48297 
HYDROGEN IONS 1 MINUS 
Confinement of negative ions in hydrogen plasmas, 3:49224 (BNL- 
50727) 
HYDROGEN IONS 1 MINUS/BEAM CURRENTS 
Physical principles of the surface plasma method for producing 
beams of negative ions, 3:48959 (BNL-50727) 
HYDROGEN IONS 1 MINUS/BEAM EXTRACTION 
Production of negative hydrogen ions in low pressure hydrogen 
plasmas, 3:49223 (BNL-50727) 
HYDROGEN IONS 1 MINUS/BEAM PRODUCTION 
Activation of a molybdenum surface by a hydrogen plasma to 
obtain H™ ions by secondary ion emission (1.7 KeV), 3:48958 
(BNL-50727) 
Physical principles of the surface plasma method for producing 
beams of negative ions, 3:48959 (BNL-50727) 
Some physical aspects of H~ sources, 3:48960 (BNL-50727) 
HYDROGEN IONS | MINUS/ELECTRON CAPTURE 
D~ formation by double-electron capture in alkaline-earth vapors: 
recent results, 3:49222 (BNL-50727) 
HYDROGEN IONS 1 MINUS/PRODUCTION 
Negative hydrogen and deuterium ion production by a laser 
om of alkali hydride/deuteride targets, 3:49230 (BNL- 
Negative hydrogen-ions produced from clusters for plasma 
heating, 3:49231 (BNL-50727) 
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Production of negative hydrogen ion beams by double charge 
exchange, 3:49225 (BNL-50727) 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PEROXIDE/BIOLOGICAL EFFECTS 
Mutagenicity of hydrazine and some of its derivatives, 3:48779 
HYDROGEN PEROXIDE/CHEMICAL REACTIONS 
Mutagenicity of hydrazine and some of its derivatives, 3:48779 
HYDROGEN PRODUCTION 
See also STEAM-IRON PROCESS 

Novel method for the production of hydrogen and hydrogen- 
carbon monoxide mixtures (Patent; heating calcium formate at 
300 to 400°C), 3:46994 

HYDROGEN PRODUCTION/COAL GASIFICATION 

Catalytic conversion of coal energy to hydrogen. Project final 
report, 3:47006 (FE-2206-14) 

HYDROGEN PRODUCTION/ELECTROLYSIS 

Electrical energy and hydrogen production from fission product 
decay heat, 3:46995 

Electrolytic production of hydrogen (Patent; from carbonaceous 
materials), 3:46996 

Fusion reactor: high-temperature electrolysis system (FR-HTES), 
3:46985 

Hydrogen fuel system for a vehicle (Patent), 3:48297 

Hydrogen-oxygen fuel cell for use with internal combustion 
engines (Patent), 3:46998 

Thermoelectrochemical cyclical process for production of 
hydrogen and oxygen from water (Patent), 3:46997 

HYDROGEN PRODUCTION/OPTIMIZATION 

Carbon formation in hexane steam reforming, 3:47005 
HYDROGEN PRODUCTION/STEAM REFORMER 

PROCESSES 

Carbon formation in hexane steam reforming, 3:47005 
HYDROGEN PRODUCTION/STEAM-IRON PROCESS 

Fossil energy program progress report for March 1978, 3:46237 
(ORNL/TM-6385) 

HYDROGEN PRODUCTION/THERMOCHEMICAL 

PROCESSES 

Copper oxide-copper sulfate water-splitting cycle, 3:46999 
(CONF-780801-12) 

Engineering and bench-scale studies on the General Atomic 
sulfur-iodine thermochemical water-splitting cycle, 3:47000 
(GA-A-14916) 

Palladium alloys for hydrogen diffusion (Patent), 3:47004 

Thermochemical production of hydrogen from water (Brief 
discussion of some cycles being investigated), 3:47001 (LA-UR- 
78-652) 

ZnSe thermochemical cycle for hydrogen production: chemical 
and process design studies, 3:47003 (UCRL-79984) 

HYDROGEN STORAGE 
See also HYDRIDES 
TANKS 
HYDROGEN STORAGE/ALUMINIUM ALLOYS 

Lanthanum nickel aluminum alloy (Patent application; LaNi/sub 

5-x/Al/sub x/, x = 0.01 to 1.5), 3:48319 
HYDROGEN STORAGE/LANTHANUM ALLOYS 

Lanthanum nickel! aluminum alloy (Patent application; LaNi/sub 

5-x/Al/sub x/, x = 0.01 to 1.5), 3:48319 
HYDROGEN STORAGE/NICKEL BASE ALLOYS 

Lanthanum nickel aluminum alloy (Patent application; LaNi/sub 

5-x/Al/sub x/, x = 0.01 to 1.5), 3:48319 
HYDROGEN STORAGE/NIOBIUM HYDRIDES 

Hydrogen adsorption by zirconium alloys at elevated temperature, 

3:48350 
HYDROGEN STORAGE/ZIRCONIUM HYDRIDES 
Hydrogen adsorption by zirconium alloys at elevated temperature, 
3:48350 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES/ADSORPTION 
Gas-absorption process (Patent), 3:46884 
HYDROGEN SULFIDES/CORROSIVE EFFECTS 

Corrosion of steel tendons in concrete pressure vessels: review of 
recent literature and experimental investigations, 3:48346 
(ORNL/NUREG-37) 

Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Quarterly progress report, July 1, 1977- 
September 30, 1977; month of September 1977, 3:46213 (FE- 
1784-33) 

Sulfidation-resistant alloy for coal gasification service. Quarterly 
report, September 1-November 30, 1977 (Fe-18Cr-5A]-1Mo- 
1Hf), 3:48343 (FE-2299-18) 

HYDROGEN SULFIDES/GEOCHEMISTRY 

Geochemistry of hydrogen sulfide and formation of deposits of 

high-sulfur natural gas, 3:46748 


HYDROGEN SULFIDES/REMOVAL 
Controlling HzO removal from coke-oven gas, 3:46200 
Decreasing hydrogen sulfide concentration of a gas (Patent; for 
off-gas from in-situ oil shale retort), 3:46793 
Developments in H2S and HCN removal from coke-oven gas, 
3:46201 
Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Progress report No. 2, October 1-December 31, 
1977, 3:46198 (FE-2757-2) 
Methanation feed gas carbon dioxide level. Final report. Series 
No. I: E-6, 3:46222 (FE-2240-45) 
Method of oxidizing hydrogen sulfide (Patent; for off-gas from in- 
situ oil shale retort), 3:46794 
Regeneration of poisoned Claus alumina catalysts, 3:46757 
HYDROGEN SULFIDES/TOXICITY 
Occupational health issues and fossil-energy development, 3:46538 
(TID-28443) 
HYDROGENATION 
Mathematical modeling of the formation of liquid products from 
coal, 3:46283 
HYDROGENATION/CATALYSTS 
Optimization of composition of palladinized zeolitic 
hydrodearomatization catalyst, 3:46668 
Stability of nickel/chromium catalyst in hydrogenation of 
aromatic hydrocarbons present in hydrotreated and 
nonhydrotreated liquid paraffins, 3:46663 
HYDROLOGY/REGIONAL ANALYSIS 
Regional Studies Program, 3:48660 (ORNL-5365) 
HYDROTHERMAL SYSTEMS/DATA COMPILATION 
Site-specific analysis of geothermal development-data files of 
prospective sites. Vol. III, 3:47245 (HCP/T4014-01/3) 
HYDROTHERMAL SYSTEMS/FLOW MODELS 
Sourcelines, sourceregions, and pathlines for fluids in 
hydrothermal systems related to cooling plutons, 3:47248 
HYDROTHERMAL SYSTEMS/HEAT TRANSFER 
Transient heat transfer in liquid flow through permeable 
subsurface strata, 3:47256 
HYDROTHERMAL SYSTEMS/MATHEMATICAL MODELS 
Geothermal reservoir engineering: performance matching and 
predicting, 3:47272 
HYDROTHERMAL SYSTEMS/RESERVOIR ENGINEERING 
Geothermal reservoir engineering: performance matching and 
predicting, 3:47272 
HYDROTHERMAL SYSTEMS/SIMULATION 
Sourcelines, sourceregions, and pathlines for fluids in 
hydrothermal systems related to cooling plutons, 3:47248 
HYDROXYBENZENE 
See PHENOL 
HYDROXYL RADICALS/CHEMICAL REACTIONS 
Products of reaction of superoxide and hydroxyl radicals with 
Mn” cation, 3:48450 
HYGAS PROCESS/COMPARATIVE EVALUATIONS 
Process alternatives for sulfur management. Overview report. 
Series No. I: F-7, 3:46220 (FE-2240-41) 
HYGAS PROCESS/COMPUTER-AIDED DESIGN 
Fossil Energy Program. Progress report for April 1978, 3:46148 
(ORNL/TM-6386) 
HYGAS PROCESS/INFORMATION NEEDS 
Fundamental data needs for coal conversion technology. Six- 
month progress report, August 15, 1976-February 15, 1977, 
3:46207 (COO-4059-1) 
HYGAS PROCESS/MATHEMATICAL MODELS 
Computer-aided industrial process design: the ASPEN Project. 
Fifth quarterly progress report, June 1, 1977-August 31, 1977, 
3:46530 (MIT-2295T9-5) 
Fossil energy program progress report for March 1978, 3:46237 
(ORNL/TM-6385) 
HYGAS PROCESS/PILOT PLANTS 
Pipeline gas from coal-hydrogenation (IGT Hydrogasification 
Process). Project 9000 interim report No. 1, July 1, 1976-June 
30, 1977, 3:46225 (FE-2434-23) 
HYPERONS/SEMILEPTONIC DECAY 
Semileptonic hyperon decays in a spectrum-generating SU(3) 
framework, 3:48981 
HYPERTHERMIA/BIOLOGICAL EFFECTS 
Effects of hyperthermia on survival and progression of Chinese 
hamster ovary cells, 3:48773 


IAEA 
(International Atomic Energy Agency.) 





IAEA/REACTOR SAFETY 


IAEA/REACTOR SAFETY 
Safety rules for nuclear power plants by the International Atomic 
Energy Agency. Invitation to comments, 3:47968 
IAEA SAFEGUARDS 
Nuclear energy forecasts and the international safeguards system, 
3:46981 
I-BEAM TYPE REACTORS/BIBLIOGRAPHIES 
World survey of major facilities in inertial confinement 
experiments, 3:49282 
IBM COMPUTERS/COMPUTER CODES 
Collection of FORTRAN support routines (For IBM 360/370 
computers, in assembly language (mostly)), 3:49312 (K/CSD/ 


TM-20) 
IBM COMPUTERS/PERFORMANCE 
Analysis and performance of computer instruction sets, 3:49323 
(SLAC-205) 
IBM COMPUTERS/PROGRAMMING 
Portability studies of modular data base managers. Interim reports 
(Running CDC’s DATATRAN 2 on IBM 360/370 and IBM's 
JOSHUA on CDC computers), 3:49311 (EPRI-NP-762) 
Study of the mathematical routines in the IBM System/360 
FORTRAN IV and FORTRAN IV (MOD ID) libraries, 3:49309 
(ANL-AMD-TM-304) 
IBR-2 REACTOR/ON-LINE MEASUREMENT SYSTEMS 
Software structure for the IBR-2 measuring module, 3:47784 
(JINR-10-9060) 
IBR-30 REACTOR/GAMMA RADIATION 
Beam characteristics of mixed gamma-neutron radiation from IBR 
30 reactor, 3:47803 
IBR-30 REACTOR/NEUTRON FLUX 
Beam characteristics of mixed gamma-neutron radiation from IBR 
30 reactor, 3:47803 
ICELAND/ENVIRONMENT 
The Reykjavik imperative, 3:48076 
ICELAND/GEOTHERMAL WELLS 
Aquifer chemistry of four high-temperature geothermal systems in 
Iceland, 3:47263 
ICES/AIR CONDITIONERS 
Unitary and room air-conditioners, 3:48212 (ANL/CES/TE-77-5) 
ICES/DESIGN 
Trenton ICES: demonstration of a grid-connected integrated 
community energy system. Phase II. Volumes | and 2. 
Preliminary design of ICES system and analysis of community 
ownership, 3:48114 (COO-4212-4/2) 
ICES/ECONOMIC ANALYSIS 
Trenton ICES: demonstration of a grid-connected integrated 
community energy system. Phase II. Volume I. Final report, 
3:48113 (COO-4212-4/1) 
ICES/FEASIBILITY STUDIES 
Trenton ICES: demonstration of a grid-connected integrated 
community energy system. Phase II. Volumes | and 2. 
Preliminary design of ICES system and analysis of community 
ownership, 3:48114 (COO-4212-4/2) 
ICES/SIMULATION 
Trenton ICES: demonstration of a grid connected integrated 
community energy system. Phase II. Volume 3. Preliminary 
design of ICES system and analysis of community ownership: 
computer —_— 3:48115 (COO-4212-4/3) 
ICR HEATIN 
High power ion cyclotron resonance heating in a multiple mirror 
machine, 3:49051 
IDAHO 
See also RAFT RIVER VALLEY 
IDAHO/TECTONICS 
Geology and Bouguer gravity of the Hell’s Half Acre area and 
their relation to volcanotectonic processes within the Snake 
River Plain rift zone, Idaho, 3:47249 
IDAHO CHEMICAL PROCESSING PLANT/NUCLEAR 
MATERIALS MANAGEMENT 
Neutron interrogator assay system for the Idaho Chemical 
Processing Plant waste canisters and spent fuel: preliminary 
description and operating procedures manual, 3:46969 (LA- 
7250-M) 
IDAHO NATIONAL ENGINEERING LABORATORY/ 
RADIOACTIVE WASTE DISPOSAL 
Retrieval of buried transuranic waste at the Idaho National 
Engineering Laboratory, 3:46955 
IDEAL FLOW/NUMERICAL ANALYSIS 
Exact and approximate solutions of the inviscid shock layer flow 
owe implicit finite-difference scheme, 3:48481 (SAND-78- 
IFP PROCESS/PERFORMANCE 
— of the IFP stack-gas desulfurization process, 
ILLINOIS/ENERGY CONSERVATION 
Report on a demonstration project undertaken in 11 counties in 
Illinois, 3:48130 (HCP/M60837-01) 
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ILLINOIS/SEISMIC SURVEYS 
Earthquake instrumentation in the southeastern region, 3:48937 
(Y/EN-213) 
IMAGES/COMPARATIVE EVALUATIONS 
Methods of assessing serial films of the pneumoconioses: a review, 
3:48791 
IMMUNE REACTIONS 
Current status of immunologic studies in human lung cancer, 
3:48810 (LA-7371-SR) 
Demonstration of cellular and humoral immunity to transplantable 
carcinomas derived from the respiratory tract of rats, 3:48805 
Effect of uranium intoxication on the course of autoimmune 
allergic orchitis in rats, 3:48904 (UCRL-Trans-4583) 
IMMUNE REACTIONS/TEMPERATURE EFFECTS 
Effects of hyperthermia on the production and activity of primary 
and secondary cytolytic T-lymphocytes in vitro, 3:48762 
IMPURITIES/MEASURING METHODS 
Investigation of measuring accuracy of plugging indicators, 
3:47615 
IMPURITY STUDY EXPERIMENT TOKAMAK 
See ISX REACTORS 
IN CORE INSTRUMENTS 
(See also specific instruments.) 
See also REACTOR INSTRUMENTATION 
IN CORE INSTRUMENTS/POSITIONING 
Kelman filter applied to estimation of neutron flux distribution and 
optimum allocation of in-core detectors, 3:47690 
IN UTERO IRRADIATION 
See PRENATAL IRRADIATION 
INCINERATORS 
Incinerator for transuranic contaminated waste, 3:46920 
INCINERATORS/AIR POLLUTION 
Reviews of the environmental effects of pollutants. III. 
Chromium, 3:48908 (ORNL/EIS-80) 
INCINERATORS/GASEOUS WASTES 
Flue-gas desulphurisation and waste-gas cleaning plants, 3:46362 
INCINERATORS/MATERIALS 
TRU waste cyclone drum incinerator and treatment system: 
January-March 1978, 3:46909 (MLM-2516) 
INCINERATORS/PERFORMANCE TESTING 
TRU waste cyclone drum incinerator and treatment system: 
January-March 1978, 3:46909 (MLM-2516) 
INCINERATORS/WATER POLLUTION 
Reviews of the environmental effects of pollutants. III. 
Chromium, 3:48908 (ORNL/EIS-80) 
INCOLOY 800/CORROSION RESISTANCE 
Utilization properties of some special steels for sodium cooled 
breeder reactors, 3:47619 
INCOLOY 800/DUCTILITY 
Notch ductility of Alloy 800 for the steam generators of breeder 
reactors, 3:47618 
INCOLOY 800/THERMAL STRESSES 
Summary of the effects of material combinations and weld joint 
geometries on the elastic stress in a dissimilar metal pipe joint, 
3:47553 (NEDM-14109) 
INCONEL 600/SPUTTERING 
Erosion of iron and nickel based alloys by mono- and multi- 
energetic light ion bombardment in the energy range from 0.1 to 
8 keV, 3:49302 
INCONEL 600/STRESS CORROSION 
Localized corrosion in light water reactors, 3:47471 
INCONEL 625/PERMEABILITY 
Hydrogen permeation characteristics of 316-SS, 321-SS, and 
inconel-625, 3:48338 
INCONEL 706/PHYSICAL RADIATION EFFECTS 
In-reactor creep measurements, 3:48361 
INCONEL 718/PHYSICAL RADIATION EFFECTS 
State of development of cladding and structural material for SNR 
core elements, 3:47609 (EURFNR-1418) 
INCONEL X750/PHYSICAL RADIATION EFFECTS 
Data and analyses for Inconel X750 springs irradiated in SURV-1, 
-3, -4, -5, and -6, 3:47535 (ANL-77-11) 
INDIA/AIR POLLUTION 
Some results of air pollution work in Jharia coalfield, 3:46386 
INDIA/COAL PREPARATION PLANTS 
Designing coal cleaning plants for India, 3:46504 
INDIA/ENERGY CONSUMPTION 
Food and energy choices for India: a programming model with 
ery endogenous energy requirements, 3:48091 (IIASA-RR- 
-24 
INDIA/FOOD 
Food and energy choices for India: a programming model with 
er endogenous energy requirements, 3:48091 (IIASA-RR- 
INDIA/SAFEGUARDS 
U.S.-India safeguards dispute, 3:48110 
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INDIUM/BONDING 
Diffusion bonding techniques, 3:48300 (GEPP-310) 
INDIUM/PHOTOCONDUCTIVITY 
Angle-resolved photoelectron spectroscopy applied to the 
determination of the surface electronic structure of crystalline 
metals, 3:48335 (LBL-7676) 
INDIUM/PLASMONS 
Angle-resolved photoelectron spectroscopy applied to the 
determination of the surface electronic structure of crystalline 
metals, 3:48335 (LBL-7676) 
INDIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
INDUSTRIAL MEDICINE/PERSONNEL 
Need for occupational physician: industrial hygienist interaction in 
biohazards control, 3:48920 (CONF-780561-3) 
INDUSTRIAL PLANTS 
See also DEMONSTRATION PLANTS 
FEED MATERIALS PLANTS 
HIGHLAND URANIUM MILL 
ISOTOPE SEPARATION PLANTS 
PETROCHEMICAL PLANTS 
INDUSTRIAL PLANTS/BOILERS 
An absorbing solution for the removal of nitrogen oxide form a 
gas containing same (Patent), 3:48591 
INDUSTRIAL PLANTS/CHEMICAL INDUSTRY 
Ocean energy industrial complexes, 3:47132 (CONF-770331-) 
INDUSTRIAL PLANTS/ENERGY SOURCES 
Practical applications of MORT concepts (Safety programs for 
research laboratories; management oversight and risk tree 
(MORT) planning), 3:48921 (SAND-78-0615C) 
INDUSTRIAL PLANTS/FLUE GAS 
Catalyst for the purification of effluent gases containing oxides of 
nitrogen as impurity (Patent), 3:48594 
Method of removing nitrogen oxides from an exhaust (Patent), 
3:48599 
Method of removing nitrogen oxides from a gas as a salt of 
imidodisulfonic acid (Patent), 3:48598 
Method of combusting nitrogen-containing fuels (Patent), 3:48600 
Process for removing nitrogen oxides from gaseous mixtures 
(Patent), 3:48597 
Selective separation of sulfur oxides from carbon dioxide in an 
effluent gas stream (Patent), 3:47392 
INDUSTRIAL PLANTS/FURNACES 
Effects of alternate fuels Refractory Test Facility (RTF) test 1. 
Analysis of selected aluminosilicate refractory bricks, mortars, 
and fibrous insulations degraded by domestic residual oil 
combustion products, 3:48579 (ORNL/T M-6351) 
on of developments in fuel saving techniques for industry, 
48252 
INDUSTRIAL PLANTS/MANAGEMENT 
Practical applications of MORT concepts (Safety programs for 
research laboratories; management oversight and risk tree 
(MORT) planning), 3:48921 (SAND-78-0615C) 
INDUSTRIAL PLANTS/POLLUTION CONTROL 
EQUIPMENT 
Catalyst for the purification of effluent gases containing oxides of 
nitrogen as impurity (Patent), 3:48594 
Method of combusting nitrogen-containing fuels (Patent), 3:48600 
INDUSTRIAL PLANTS/RISK ASSESSMENT 
Practical applications of MORT concepts (Safety programs for 
research laboratories; management oversight and risk tree 
(MORT) planning), 3:48921 (SAND-78-0615C) 
INDUSTRIAL PLANTS/SAFETY 
Practical applications of MORT concepts (Safety programs for 
research laboratories; management oversight and risk tree 
(MORT) planning), 3:48921 (SAND-78-0615C) 
INDUSTRIAL PLANTS/SCRUBBERS 
Gas scrubber (Patent), 3:48593 
INDUSTRIAL PLANTS/SOLAR SPACE HEATING 
Solar energy for comfort heating in sawmills and furniture plants, 
3:47193 (CONF-770152-) 
INDUSTRIAL RADIOGRAPHY 
See also NEUTRON RADIOGRAPHY 
X-RAY RADIOGRAPHY 
INDUSTRIAL RADIOGRAPHY/RADIATION ACCIDENTS 
Analysis of multiple radiography overexposures, 3:48828 
INDUSTRIAL WASTES/MONITORING 
Metal survey of the marine clam Pitar morrhuana collected near a 
Rhode Island (USA) electroplating plant, 3:48873 
INDUSTRIAL WASTES/RECYCLING 
Recovery of chromium from tannery waste (Patent), 3:48258 
INDUSTRY 
See also CHEMICAL INDUSTRY 
COAL INDUSTRY 
CONSTRUCTION INDUSTRY 


INFORMATION CENTERS/TECHNOLOGY TRANSFER 


ELECTRIC POWER INDUSTRY 
FOOD INDUSTRY 
FORESTRY 
LNG INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
TEXTILE INDUSTRY 
Representing industry and population structure for estimating 
freight flows, 3:48235 (CTS-76-8) 
INDUSTRY/AIR POLLUTION CONTROL 
Environmental control technology for atmospheric carbon 
dioxide. Quarterly progress report No. 1, June 20, 1977- 
September 30, 1977, 3:48652 (BNL-50794) 
INDUSTRY/ENERGY CONSERVATION 
Managing industrial energy conservation: an all-AMA 
management briefing (Monograph), 3:48059 
Second annual battery and electrochemical technology 
conference: agenda and technical presentations, 3:48022 
(CONF-780603-) 
INDUSTRY/ENERGY CONSUMPTION 
Rationalization of electrical energy consumption, 3:48211 
INDUSTRY/ENERGY MANAGEMENT 
Managing industrial energy conservation: an all-AMA 
management briefing (Monograph), 3:48059 
INDUSTRY/FUEL SUBSTITUTION 
Market opportunities for low-and-intermediate-Btu gas from coal 
in selected areas of industrial concentration. Final report (1978- 
2000), 3:46233 (HCP/T2441-02) 
INDUSTRY/GASEOUS WASTES 
Impact of industrial gases on climate, 3:48081 
INDUSTRY/HEALTH HAZARDS 
Regulatory developments in occupational health and safety in 
Great Britain, 3:48924 
INDUSTRY/RENEWABLE ENERGY SOURCES 
Renewable resources for industrial materials (Report from 
National Research Council), 3:48200 
INDUSTRY/SAFETY 
Resources and Operations Section, 3:49334 (ORNL-5257) 
INDUSTRY/SAFETY STANDARDS 
Regulatory developments in occupational health and safety in 
Great Britain, 3:48924 
INDUSTRY/SITE SELECTION 
Prevention of significant deterioration: implications for energy 
research and development (Air quality), 3:48650 (ANL-78-XX- 
93 


) 
INDUSTRY/VANPOOLING 
Vanpooling: an update, 3:48121 (DOE/CS-0031) 
Vanpooling Demonstration Project. Final report, 3:48129 (HCP/ 
M60437-03) 
INERTIAL CONFINEMENT 
Advanced lasers for fusion, 3:49280 
INERTIAL CONFINEMENT/BIBLIOGRAPHIES 
Inertial confinement of a thermonuclear plasma: a new stage, 
3:49287 (SAND-78-6015) 
INERTIAL CONFINEMENT/CHEMICAL LASERS 
Status of HF and iodine lasers as laser-fusion drivers, 3:49279 
INERTIAL CONFINEMENT/REVIEWS 
Inertial confinement of a thermonuclear plasma: a new stage, 
3:49287 (SAND-78-6015) 
INFECTIOUS DISEASES/CONTROL 
Approach to the control of potential biological hazards through a 
peer review process, 3:48798 (CONF-780561-1) 
INFORMATION CENTERS 
Resources and Operations Section, 3:49334 (ORNL-5257) 
Resources and Operations Section, 3:49335 (ORNL-5365) 
INFORMATION CENTERS/ECOSYSTEMS 
Ecosystem Analysis Program, 3:48689 (ORNL-5365) 
INFORMATION CENTERS/OPERATION 
New York Tech Energy Hot Line, 3:48048 ,~ 00-2977-8) 
NYIT Energy Advisory Service. Preliminary project assessment, 
June 1 to December 30, 1976, 3:48045 (COO-2977-5) 
NYIT Energy Advisory Service initial evaluation report, 3:48046 
(COO-2977-6) 
NYIT Energy Advisory Service. Final quarterly report, 
December 1, 1976-March 31, 1977, 3:48047 (COO-2977-7) 
INFORMATION CENTERS/ORGANIZING 
NYIT Energy Advisory Service. Preliminary project assessment, 
June 1 to December 30, 1976, 3:48045 (COO-2977-5) 
INFORMATION CENTERS/TECHNOLOGY TRANSFER 
New York Tech Energy Hot Line, 3:48048 (COO-2977-8) 
NYIT Energy Advisory Service initial evaluation report, 3:48046 
(COO-2977-6) 
NYIT Energy Advisory Service. Final quarterly report, 
December 1, 1976-March 31, 1977, 3:48047 (COO-2977-7) 





INFORMATION RETRIEVAL 


INFORMATION RETRIEVAL 
INDEXGEN: index term generation heuristics. Software 
documentation, 3:49336 (ORNL/EIS-104) 
INFORMATION SYSTEMS/ALGORITHMS 
Automatic database mapping and translation methods (Automatic 
category assignment based on descriptors), 3:49333 (LBL-6782) 
INFORMATION SYSTEMS/STANDARDIZED 
TERMINOLOGY 
Energy information data base: serial titles, 3:49337 (TID-4579- 
R10 


) 
INFRARED RADIATION/RADIATION DETECTION 
Infrared detectors for use at 10 xm, 3:48624 (LA-7276-MS) 
INHOMOGENEOUS PLASMA/BEAM INJECTION HEATING 
Heating of plasma electrons while collective interaction of an 
electron beam with an inhomogeneous plasma, 3:49054 
INHOMOGENEOUS PLASMA/DRIFT INSTABILITY 
Drift waves in inhomogeneous plasmas with shear and 
temperature gradients, 3:49119 
INHOMOGENEOUS PLASMA/ELECTROMAGNETIC 
RADIATION 
Collisionless emission of radiation by an inhomogeneous plasma, 
3:49100 
Conversion of an electromagnetic wave into longitudinal wave in 
inhomogeneous plasma, 3:49136 
INHOMOGENEOUS PLASMA/HYBRID RESONANCE 
Asymptotic solution of lower-hybrid wave propagation in two- 
dimensional inhomogeneous plasma, 3:49129 
INHOMOGENEOUS PLASMA/MICROWAVE RADIATION 
To the problem of statistically-inhomogeneous plasma diagnostics 
with the help of refraction, 3:49064 
INHOMOGENEOUS PLASMA/PLASMA WAVES 
Conversion of an electromagnetic wave into longitudinal wave in 
inhomogeneous plasma, 3:49136 
INHOMOGENEOUS PLASMA/PLASMONS 
Fluctuations of plasmons localized in a plasma by a pumping 
electromagnetic wave, 3:49135 
INORGANIC ACIDS 
See also HYDRIODIC ACID 
HYDROCHLORIC ACID 
HYDROCYANIC ACID 
HYDROFLUORIC ACID 
NITRIC ACID 
SULFURIC ACID 
INORGANIC ACIDS/CORROSIVE EFFECTS 
Corrosion of steel tendons in concrete pressure vessels: review of 
recent literature and experimental investigations, 3:48346 
(ORNL/NUREG-37) 
INPUT-OUTPUT ANALYSIS 
See ENERGY ANALYSIS 
INSECTS/GROWTH 
Emergence of the midge Chironomus tentans when exposed to 
heavy metal contaminated sediment, 3:48872 
INSECTS/TEMPERATURE EFFECTS 
Power plant effects, 3:48736 (ORNL-5257) 
IN-SERVICE INSPECTION/REGULATIONS 
Impact of changing in-service inspection requirements, 3:47639 
Utility requirements for in-service inspection of nuclear power 
plants, 3:47638 
IN-SITU GASIFICATION 
Energy and technology review, 3:46244 (UCRL-52000-78-4) 
Hoe Creek No. 2: the second LLL in situ coal gasification 
experiment, 3:46245 (UCRL-52000-78-4) 
IN-SITU GASIFICATION/CONTROL 
— flow underground coal gasification process (Patent), 
46251 
IN-SITU GASIFICATION/DRYING 
Underground thermal generation of hydrocarbons from dry, 
southwestern coals, 3:46234 (LA-UR-78-1438) 
IN-SITU GASIFICATION/ENVIRONMENTAL IMPACTS 
Environmental Development Plan (EDP): underground coal 
conversion program, FY 1977, 3:46372 (DOE/EDP-0011) 
IN-SITU GASIFICATION/MONITORING 
Obtaining detailed subsurface diagnostic data by electromagnetic 
probing, 3:46246 (UCRL-52000-78-4) 
IN-SITU GASIFICATION/RESEARCH PROGRAMS 
Fossil Energy Program. Progress report for April 1978, 3:46148 
(ORNL/TM-6386) 
IN-SITU GASIFICATION/REVERSE COMBUSTION 
Simple model for locating the front of a reverse-combustion link 
from thermocouple-response data, 3:46248 (UCRL-52461) 
IN-SITU RETORTING/RESEARCH PROGRAMS 
Oil shale programs. Eighth quarterly report, October 1977- 
December 1977, 3:46779 (SAND-78-0858) 
INSOLATION/MATHEMATICAL MODELS 
Variation of solar cell sensitivity ard solar radiation on tilted 
surfaces, 3:47029 (DOE/NASA/ 1022-78-32) 
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INSTANTONS/YANG-MILLS THEORY 

Concerning Gribov vacuum copies in non-abelian gauge theory, 

3:48985 (COO-1545-229) 
INSTRUMENTS (MEASURING) 

See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 

See THERMAL INSULATION 
INTAKE STRUCTURES/DYNAMIC LOADS 

Hydrodynamic loads on the cold water pipe, 3:47148 (CONF- 
770331-) 

INTEGRATED CIRCUITS/TESTING 

Computational complexity/confidence level tradeoffs in LSI 
testing, 3:48567 (SAND-77-2068) 

INTEGRATED COMMUNITY ENERGY SYSTEMS 
See ICES 
INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTERCHANGE INSTABILITY 
See FLUTE INSTABILITY 
INTERFACES/IMPURITIES 

Adsorption induced losses in interfacial cohesion, 3:49028 (COO- 

3084-54) 
INTERFERON/BIOSYNTHESIS 

Interferon synthesis in mouse peritoneal cells damaged by x 

irradiation, 3:48819 
INTERMEDIATE BTU GAS/COST 

Economics of fuel gas from coal: an update including the British 
Gas Corporation's slagging gasifier. Final report, 3:46209 
(EPRI-AF-782) 

Market opportunities for low-and-intermediate-Btu gas from coal 
in selected areas of industrial concentration. Final report (1978- 
2000), 3:46233 (HCP/T2441-02) 

INTERMEDIATE BTU GAS/MARKET 

Market opportunities for low-and-intermediate-Btu gas from coal 
in selected areas of industrial concentration. Final report (1978- 
2000), 3:46233 (HCP/T2441-02) 

INTERMEDIATE NEUTRONS/ENERGY SPECTRA 
Interactive graphics interpretation of calculation-measurement 
iscrepancies for neutron spectrum measurements in sodium, 
3:49004 
INTERMEDIATE NEUTRONS/TRANSMISSION 

SIOB: a FORTRAN code for least-squares shape fitting several 
neutron transmission measurements using the Breit-Wigner 
multilevel formula, 3:49017 (ORNL/TM-6286) 

INTERMEDIATE TECHNOLOGY 
See APPROPRIATE TECHNOLOGY 
INTERMEDIATE VECTOR BOSONS/PARTICLE 

PRODUCTION 

Massive lepton pair production in hadronic collisions (Review, 
Drell-Yan quark annihilation, scaling violations), 3:48975 (ANL- 
HEP-PR-78-12) 

Pre-threshold production of the W intermediate boson 
(Mechanism), 3:48980 (IS-M-131) 

INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
INTERNAL COMBUSTION ENGINES/AFTERBURNERS 

Exhaust reaction apparatus for multi-cylinder internal combustion 
engine (Patent), 3:48285 

Thermal reactor system for internal combustion engine (Patent), 
3:48286 

INTERNAL COMBUSTION ENGINES/CATALYTIC 

CONVERTERS 

Method of making catalytic converters for exhaust gases (Patent), 
3:48281 

Method of catalyst preparation for use in suppressing hydrocarbon 
and carbon monoxide emission from internal combustion 
engines (Patent), 3:48287 

Vertical-flow catalytic muffler (Patent), 3:48291 

INTERNAL COMBUSTION ENGINES/EFFICIENCY 

Performance of water-added reciprocating engines: air-standard- 
cycle-approximation, 3:48293 (BNL-24369) 

INTERNAL COMBUSTION ENGINES/FUEL SYSTEMS 

Hydrogen fuel system for a vehicle (Patent), 3:48297 

Method of operating an internal combustion engine fed with a 
reformed gas (Patent), 3:48278 

INTERNAL COMBUSTION ENGINES/GAS COMBUSTION 

PROCESS 

Computer modeling of automotive engine combustion, 3:48263 
(UCRL-80451) 

INTERNAL COMBUSTION ENGINES/HYDROGEN FUELS 

Hydrogen-oxygen fuel cell for use with internal combustion 
engines (Patent), 3:46998 

INTERNAL COMBUSTION ENGINES/MATHEMATICAL 

MODELS 

Performance of water-added reciprocating engines: air-standard- 
cycle-approximation, 3:48293 (BNL-24369) 
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INTERNAL COMBUSTION ENGINES/POLLUTION 
CONTROL EQUIPMENT 
Evaporation purge control device (Patent), 3:48292 
INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 
INTERNATIONAL ORGANIZATIONS 
See also EUROPEAN COMMUNITIES 
IAEA 
OPEC 
INTERNATIONAL ORGANIZATIONS/ECONOMIC 
DEVELOPMENT 
Abu Dhabi fund for Arab economic development, 3:48066 
INTERSTITIAL WATER/CHEMICAL PROPERTIES 
Chemical characteristics of stratal waters of buried uplifts of the 
Kyurdamir oil and gas-bearing region, 3:46599 
INTERSTITIAL WATER/HYDROLOGY 
Principal laws of the formation of the chemical composition of 
underground water and exploration signs of petroleum-gas 
content, 3:46604 
INVENTORIES/INDEXES 
Inventory of energy research and development: 1973-1975. 
Volume IV. Serial U, 3:48099 (PB-265128(Pt.1)) 
Inventory of energy research and development: 1973-1975. 
Volume IV. Serial U, 3:48100 (PB-265128(Pt.2)) 
INVERTEBRATES 
See also ANNELIDS 
CNIDARIA 
MOLLUSCS 
NEMATODES 
INVERTEBRATES/POLLUTION 
Actinide elements in aquatic and terrestrial environments, 3:48703 
(ORNL-5365) 
Synthetic Fuels Program, 3:48659 (ORNL-5365) 
INVERTERS/EFFICIENCY 
250-kva three-phase static inverter with static switch, 3:48576 
INVERTERS/SPECIFICATIONS 
250-kva three-phase static inverter with static switch, 3:48576 
INVISCID FLOW 
See IDEAL FLOW 
IODINE/ADSORPTION 
Sorption and diffusion of iodine in concrete and containment 
uptake, 3:48405 
Studies on evaluation and utilization of activated carbon. II. 
Liquid phase adsorption properties of activated carbon prepared 
from sulfonated asphalt, 3:46726 
IODINE/DIFFUSION 
Sorption and diffusion of iodine in concrete and containment 
uptake, 3:48405 
IODINE/PHOTOLYSIS 
Maximum efficiency for the conversion of light energy to 
chemical energy, 3:47100 
IODINE/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
IODINE/RADIOACTIVE WASTE PROCESSING 
Radioactive aerosols and gases in nuclear facilities, 3:46926 
IODINE 129/ENVIRONMENTAL TRANSPORT 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
IODINE 129/METABOLISM 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
IODINE 129/RADIOECOLOGICAL CONCENTRATION 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
IODINE 129/TOXICITY 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
IODINE 131/DIAGNOSTIC TECHNIQUES 
Simultaneous determination of effective renal plasma flow and 
glomerular filtration rate using a double isotope technic, 
determination of the filtration fraction, 3:48793 
IODINE 131/ENVIRONMENTAL TRANSPORT 
Interaction of radionuclides with geomedia associated with the 
Waste Isolation Pilot Plant (WIPP) site in New Mexico, 3:46942 
(SAND-78-0297) 
IODINE 131/ISOTOPE PRODUCTION 
Removal of radioiodine from the exhaust air of the isotope 
production at the Central Institute for Nuclear Research, 
Rossendorf, 3:46990 (SAAS-220) 


ION SOURCES/SPECIFICATIONS 


IODINE BROMIDES/CHEMICAL REACTION KINETICS 

Sixteen micron chemical laser study. Report No. 1, October 1- 
December 31, 1977, 3:48438 (TID-28548) 

IODINE ISOTOPES/RADIONUCLIDE MIGRATION 

Sorption of long-lived radionuclides in clay and rock. Part 1. 
Determination of distribution coefficients, 3:48705 (UCRL- 
Trans-11340) 

ION ACOUSTIC WAVES 

Electron current driven ion acoustic standing wave instability, 

3:49110 
ION ACOUSTIC WAVES/PLASMA HEATING 
Spectrum of electrons interacting with strong ion-sound 
turbulence, 3:49047 
ION BEAM INJECTION/REVIEWS 
Cluster beam injection, 3:49236 (CONF-771129-) 
ION BEAM INJECTION/STABILITY 

Microstability of a focussed ion beam propagating through a z- 

pinch plasma, 3:49106 (NRL-MR-3784) 
ION BEAM TYPE REACTORS 

See I-BEAM TYPE REACTORS 
ION BEAMS/BEAM NEUTRALIZATION 

Proceedings of the symposium on the production and 
neutralization of negative hydrogen ions and beams, 3:49221 
(BNL-50727) 

Some comments on space charge neutralisation of positive and 
negative ion beams, 3:49227 (BNL-50727) 

Space charge neutralization of positive and negative ion beams, 
3:48961 (BNL-50727) 

ION BEAMS/DIRECT ENERGY CONVERSION 

Direct energy conversion of monochromatic ion beams with space 

charge compensation, 3:49273 
ION BEAMS/FOCUSING 

Theoretical study of ion bunching for pellet fusion in self- 

consistent time dependent space charge fields, 3:49288 
ION BEAMS/STABILITY 

Space charge neutralization of positive and negative ion beams, 
3:48961 (BNL-50727) 

ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION EXCHANGE 

Practical applications of and international response to 
radiochemistry and radiochemical technology studies by the 
Nuclear Research Institute, 3:46905 

ION IMPLANTATION 

Method and means of directing an ion beam onto an insulating 
surface for ion implantation or sputtering (Patent application), 
3:48963 

ION PLASMA WAVES/COUPLING 
Nonlinear coupling of small-amplitude waves in a plasma, 3:49139 
ION SOURCES 
See also NEUTRAL BEAM SOURCES 

Cross sections and equilibrium fractions of D* and De* ions in 
metal vapors. Project progress report, June 1, 1976-February 1, 
1978 (2 to 160 KeV), 3:48962 (COO-4022-1) 

Negative hydrogen and deuterium ion production by a laser 
irradiation of alkali hydride/deuteride targets, 3:49230 (BNL- 
50727) 

Negative ion beam considerations for advanced-fuel fusion, 
3:49229 (BNL-50727) 

Proceedings of the symposium on the production and 
neutralization of negative hydrogen ions and beams, 3:49221 
(BNL-50727) 

ION SOURCES/BEAM PRODUCTION 

Some physical aspects of H~ sources (Magnetons, kinetic 

desorption), 3:48960 (BNL-50727) 
ION SOURCES/DESIGN 

Ion source using a hollow cathode discharge arrangement and in 
particular a particle accelerator comprising such a source 
(Patent), 3:48610 

Some physical aspects of H~ sources (Magnetons, kinetic 
desorption), 3:48960 (BNL-50727) 

ION SOURCES/FEASIBILITY STUDIES 

Electron gun negative ion source experiments, 3:49232 (BNL- 
50727) 

ION SOURCES/OPERATION 

Activation of a molybdenum surface by a hydrogen plasma to 
obtain H™ ions by secondary ion emission (1.7 KeV), 3:48958 
(BNL-50727) 

Physical principles of the surface plasma method for producing 
beams of negative ions, 3:48959 (BNL-50727) 

ION SOURCES/REVIEWS 

Some physical aspects of H~ sources (Magnetons, kinetic 

desorption), 3:48960 (BNL-50727) 
ION SOURCES/SPECIFICATIONS 

Low-energy Do source for the production of D~ by double 

electron capture, 3:49226 (BNL-50727) 





ION WAVE INSTABILITY 


ION WAVE INSTABILITY 
Electron current driven ion acoustic standing wave instability, 
3:49110 
IRIDIUM/CATALYTIC EFFECTS 
Activity, selectivity and thermal stability of group viii metal/ 
AlhO; catalysts for synthesis of hydrocarbons from CO and Ho, 
3:47010 
IRIDIUM/ELECTROPLATING 
Method for conducting electroless metal-plating processes (Patent 
application), 3:48318 
ON 


Energy-use modeling of the iron and steel industry, 3:48186 (BNL- 
24268) 
IRON/ACTIVATION ANALYSIS 
Coal elemental analysis by prompt-neutron activation analysis, 
3:48417 
IRON/BIOLOGICAL ACCUMULATION 
Metal survey of the marine clam Pitar morrhuana collected near a 
Rhode Island (USA) electroplating plant, 3:48873 
IRON/BIOLOGICAL EFFECTS 
Metal survey of the marine clam Pitar morrhuana collected near a 
Rhode Island (USA) electroplating plant, 3:48873 
IRON/ELECTROPLATING 
Method for conducting electroless metal-plating processes (Patent 
application), 3:48318 
IRON/GAMMA RADIATION 
Macroscopic cross-section sensitivity study for the TNS integral 
experiments, 3:49300 
IRON/NEUTRON REACTIONS 
Macroscopic cross-section sensitivity study for the TNS integral 
experiments, 3:49300 
Recent results for °*Ni and **Fe at ORELA, 3:48990 (CONF- 
771233-4) 
IRON/NUCLEAR REACTION ANALYSIS 
Coal analysis by neutron-capture gamma-ray measurement in 
boreholes, 3:46389 
IRON/PHYSICAL RADIATION EFFECTS 
Helium generation in twelve pure elements by 14.8-MeV neutrons, 
3:48375 
IRON/PRODUCTION 
Feasibility study: international cooperation in iron and steel 
research. Final report, 3:48250 (TID-28543) 
IRON/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
Distribution of Mn, Fe, Zn, Cd, and Cu in Baltic seawater; a study 
on the basis of one anchor station, 3:48724 
IRON 56/ENERGY LEVELS 
Recent results for °*Ni and **Fe at ORELA (Widths, J,7), 
3:48990 (CONF-771233-4) 
IRON ALLOYS 
See also HAYNES 25 ALLOY 
INCONEL 600 
INCONEL X750 
IRON BASE ALLOYS 
STEELS 
IRON ALLOYS/PHYSICAL RADIATION EFFECTS 
Effect of tensile stress on the growth of helium bubbles in Fe- 
20Cr-18Ni at 1023 K, 3:48373 
IRON BASE ALLOYS 
See also DURIRON 
IRON BASE ALLOYS/CORROSION RESISTANCE 
papas * resistant alloy for coal gasification service. Quarterly 
port, September 1-November 30, 1977 (Fe-18Cr-5Al-1Mo- 
1H, 3:48343 (FE-2299-18) 
IRON BASE ALLOYS/MECHANICAL PROPERTIES 
Sulfidation-resistant alloy for coal gasification service. Quarterly 
report, September 1-November 30, 1977 (Fe-18Cr-5A]-1Mo- 
1Hf), 3:48343 (FE-2299-18) 
IRON BASE ALLOYS/PROTECTIVE COATINGS 
Elevated temperature corrosion behavior of iron-base ternary 
alloys that develop Cr2O3 and/or Al2Os barrier scales, 3:48344 
(LBL-7331) 
IRON COMPLEXES 
See also FERRITIN 
IRON COMPLEXES/CATALYTIC EFFECTS 
Transition metal alkyl chemistry at elevated carbon monoxide 
pressures. An infrared spectroscopic study of systems related to 
catalytic intermediates in homogeneous hydroformylation 
reactions, 3:48458 
IRON COMPLEXES/CHEMICAL REACTIONS 
Metal carbene chemistry. Formation and reactions of (eta®- 
CsHs)Fe(CO)/sub n/(CH2)* (n= 1,2) in the gas phase by ion 
cyclotron resonance spectroscopy, 3:48449 
IRON COMPOUNDS/CHEMICAL REACTIONS 
Existence and stability of a simple sulfide of iron(III), 3:48448 
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IRON COMPOUNDS/MOESSBAUER EFFECT 
Moessbauer spectroscopic investigation of iron species in coal, 
3:46325 
IRON HYDRIDES/SPUTTERING 
Computer simulation of the reflection of hydrogen and the 
sputtering of hydrogen from metal hydrides, 3:49292 (CONF- 
78043 1-6) 
IRON ORES/SMELTING 
Smelting-reduction process patterned from the blast furnace, 
3:48254 
IRON OXIDES/ELECTRON MICROPROBE ANALYSIS 
Rapid characterization of drilled test earth cores by x-ray energy 
dispersive analysis, 3:47259 (PNL-2655) 
IRON OXIDES/SORPTIVE PROPERTIES 
Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Progress report No. 2, October 1-December 31, 
1977, 3:46198 (FE-2757-2) 
IRON SULFATES/TOXICITY 
Toxicity of a mixture of metals on freshwater algae, 3:48851 
IRON SULFIDES/CHEMICAL REACTION YIELD 
Existence and stability of a simple sulfide of iron(IID), 3:48448 
IRON SULFIDES/CHEMICAL REACTIONS 
Existence and stability of a simple sulfide of iron(II), 3:48448 
IRON SULFIDES/STRUCTURAL CHEMICAL ANALYSIS 
Existence and stability of a simple sulfide of iron(IID), 3:48448 
IRON-AIR BATTERIES/DESIGN 
Iron-air vehicle battery (80 Wh/kg), 3:48042 
IRON-AIR BATTERIES/PERFORMANCE 
Iron-air vehicle battery (80 Wh/kg), 3:48042 
IRRADIATION CAPSULES 
Irradiation capsule design capable of continuously monitoring the 
creepdown of Zircaloy fuel cladding, 3:47706 
IRRADIATION DEVICES/DESIGN 
Oak Ridge Irradiation Creep Facility, 3:48613 
IRRIGATION/RESEARCH PROGRAMS 
Solar irrigation program plan. Second revision, 3:47227 (SAND- 
78-0308 
IRRIGATION/SOLAR WATER PUMPS 
Solar irrigation program plan. Second revision, 3:47227 (SAND- 
78-0308) 
ISOBUTYLENE 
See 2-METHYLPROPENE 
ISOTHERM/COMPUTER GRAPHICS 
Computer program to plot isotherms in bodies of water. 
Environmental Sciences Division publication No. 1199, 3:48720 
(ORNL/TM-6395) 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE SEPARATION 
(For separation of isotopes of the same element only.) 
See also LASER ISOTOPE SEPARATION 
Modeling of disparate mass mixture flows, 3:46991 (SAND-78- 
0636C 


) 
ISOTOPE SEPARATION PLANTS/DEMAND FACTORS 
Uranium enrichment capacity: public versus private ownership, 
3:48112 
ISOTOPE SEPARATION PLANTS/OWNERSHIP 
Uranium enrichment capacity: public versus private ownership, 
3:48112 
ISX REACTORS/DIVERTORS 
Improved bundle divertor design for ISX-B, 3:49182 (ORNL/Sub- 
7117/26) 
ISX REACTORS/ELECTRON DENSITY 
Comments on the effects of gas injection upon radial particle 
fluxes in the ISX-A flow reversal experiment, 3:49183 (ORNL/ 
TM-6339) 
ISX REACTORS/IMPURITIES 
Plasma wall impurity experiments in ISX-A, 3:49181 (CONF- 
78043 1-4) 
ISX REACTORS/ION DENSITY 
Comments on the effects of gas injection upon radial particle 
fluxes in the ISX-A flow reversal experiment, 3:49183 (ORNL/ 
TM-6339) 
ISX REACTORS/LIMITERS 
Plasma wall impurity experiments in ISX-A, 3:49181 (CONF- 
78043 1-4) 
ISX REACTORS/NEUTRAL ATOM BEAM INJECTION 
Neutral beam injection experiments at ORNL: fueling aspects, 
3:49241 (CONF-771129-) 
ISX REACTORS/PLASMA INSTABILITY 
Dynamics and feedback control of ISX tokamak, 3:49103 (CONF- 
780404-4) 
ISX REACTORS/REACTOR FUELING 
Neutral beam injection experiments at ORNL: fueling aspects, 
3:49241 (CONF-771129-) 
TUS 


See TOTAL ENERGY SYSTEMS 
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JAPAN/CALDERAS 
4C-age of the Oura pyroclastic flow of the Satsuma-Iwojima 
(Kikai Caldera), Kagoshima Prefecture: '*C-ages of the 
quaternary rocks associated with the geothermal activity in 
Japan, 3:47251 
JAPAN/GEOTHERMAL ENERGY 
Geothermal energy utilization outline of Japan. Geothermal 
energy data No. 13, 3:47247 (NP-22322) 
JAPAN/GEOTHERMAL RESOURCES 
Geothermal energy utilization outline of Japan. Geothermal 
energy data No. 13, 3:47247 (NP-22322) 
JAPAN/HOT SPRINGS 
Geothermal energy utilization outline of Japan. Geothermal 
energy data No. 13, 3:47247 (NP-22322) 
JAPAN/PETROLEUM INDUSTRY 
International energy trends: monthly supplement on oil trends, 
3:46703 (NP-23133) 
JAPAN/REPROCESSING 
Nuclear fuel cycle in Japan, 3:48107 
JAPAN/VOLCANOES 
Geothermal energy utilization outline of Japan. Geothermal 
energy data No. 13, 3:47247 (NP-22322) 
JAPAN ATR FUGEN 
See JATR REACTOR 
JAPAN POWER DEMONSTRATION REACTOR 
See JPDR REACTOR 
JATR REACTOR/IN-SERVICE INSPECTION 
Development of automatic ISI tool for the ‘Fugen’ prototype 
advanced thermal reactor, 3:47528 
JET ENGINE FUELS/ADDITIVES 
Combinations of phenolic antioxidants with zinc 
dialkyldithiocarbamates for use in improving the thermal- 
oxidative stability of jet fuels, 3:46729 
Effectiveness of antioxidants in jet fuels produced by severe 
hydrogenation, 3:46730 
Effectiveness of Ionol as an antioxidant additive for jet fuels at 
elevated temperatures, 3:46732 
JET ENGINE FUELS/ANTIOXIDANTS 
Combinations of phenolic antioxidants with zinc 
dialkyldithiocarbamates for use in improving the thermal- 
oxidative stability of jet fuels, 3:46729 
Effectiveness of antioxidants in jet fuels produced by severe 
hydrogenation, 3:46730 
Effectiveness of Ionol as an antioxidant additive for jet fuels at 
elevated temperatures, 3:46732 
JET ENGINE FUELS/DATA COMPILATION 
Aviation turbine fuels, 1977, 3:46721 (BERC/PPS-78/2) 
JET ENGINE FUELS/HYDROGENATION 
Effectiveness of antioxidants in jet fuels produced by severe 
hydrogenation, 3:46730 
JET ENGINE FUELS/OXIDATION 
Combinations of phenolic antioxidants with zinc 
dialkyldithiocarbamates for use in improving the thermal- 
oxidative stability of jet fuels, 3:46729 
Effectiveness of Ionol as an antioxidant additive for jet fuels at 
elevated temperatures, 3:46732 
JET ENGINE FUELS/PRODUCTION 
Liquid coal products, 3:46284 
JET ENGINE FUELS/STABILITY 
Apparatus for evaluating thermal stability and corrosivity of jet 
fuels under dynamic conditions, 3:46733 
Combinations of phenolic antioxidants with zinc 
dialkyldithiocarbamates for use in improving the thermal- 
oxidative stability of jet fuels, 3:46729 
Determination of jet fuel thermal stability under dynamic 
conditions, 3:46745 
JET ENGINE FUELS/TEMPERATURE EFFECTS 
Apparatus for evaluating thermal stability and corrosivity of jet 
fuels under dynamic conditions, 3:46733 
JET ENGINE FUELS/TESTING 
Combinations of phenolic antioxidants with zinc 
dialkyldithiocarbamates for use in improving the thermal- 
oxidative stability of jet fuels, 3:46729 
JPDR REACTOR/GAMMA FUEL SCANNING 
Gamma-ray spectrometry and chemical analysis data of JPDR-1 
spent fuel, 3:47468 


KRYPTON/RADIOACTIVE WASTE PROCESSING 


K02 
See KAONS NEUTRAL LONG-LIVED 
KALKAR POWER REACTOR 
See SNR-]1 REACTOR 
KAMCHATKA/SEISMIC SURVEYS 
Geophysical data on deep-seated magmatic activity below 
Kamchatka and an estimate of the forces that cause the rise of 
magmas into volcanoes, 3:48941 
KAMCHATKA/VOLCANISM 
Geophysical data on deep-seated magmatic activity below 
Kamchatka and an estimate of the forces that cause the rise of 
magmas into volcanoes, 3:48941 
KANSAS/WIND POWER 
Operational, cost, and technical study of large windpower systems 
integrated with an existing electric utility. Final report, 3:47299 
(COO-2621-2) 
KANSAS/WIND POWER PLANTS 
Operational, cost, and technical study of large windpower systems 
integrated with an existing electric utility. Final report, 3:47299 
(COO-2621-2) 
KAONS NEUTRAL LONG-LIVED/SEMILEPTONIC DECAY 
Experimental study of the form factor f/sub +/(q?) in K/sub L/° 
— tev decay, 3:48974 
KENTUCKY/SEISMIC SURVEYS 
Earthquake instrumentation in the southeastern region, 3:48937 
(Y/EN-213) 
KERNKRAFTWERK LINGEN 
See LINGEN REACTOR 
KEROGEN/CHEMICAL ANALYSIS 
Contribution of organic geochemistry to a paleoecological outline 
of Toarcian oil shales in the eastern Paris Basin. analysis of 
insoluble organic matter (kerogens), 3:46787 
KEROGEN/DECOMPOSITION 
Stepwise ozonization of the kerogen of combustible shales, 3:46788 
KEROGEN/GAS CHROMATOGRAPHY 
Study of the products of the stepwise ozonization of kerogen, 
3:46789 
KEROGEN/INFRARED SPECTRA 
Study of the products of the stepwise ozonization of kerogen, 
3:46789 
KEROGEN/MASS SPECTROSCOPY 
Study of the products of the stepwise ozonization of kerogen, 
3:46789 
KEROGEN/OXIDATION 
Stepwise ozonization of the kerogen of combustible shales, 3:46788 
Study of the products of the stepwise ozonization of kerogen, 
3:46789 
Technology of chemical processing of kerogen from saproletic oil 
shale, 3:46783 
KEROGEN/QUALITATIVE CHEMICAL ANALYSIS 
Use of microwaves in measuring the organic content of oil shale, 
3:46786 
KETONES 
See also METHYL ISOBUTYL KETONE 
PROGESTERONE 
KETONES/CHEMICAL REACTION YIELD 
Transition metal alkyl chemistry at elevated carbon monoxide 
pressures. An infrared spectroscopic study of systems related to 
catalytic intermediates in homogeneous hydroformylation 
reactions, 3:48458 
KETONES/THERMAL CONDUCTIVITY 
Experimental investigation of heat conductivity of 
methylnonylketone at high temperatures and pressures, 3:46727 
KIDNEYS/PATHOLOGICAL CHANGES 
Autoradiographic changes in the kidney of the whole-body 
sublethally x-ray irradiated rat, 3:48818 
Reviews of the environmental effects of pollutants. III. 
Chromium, 3:48908 (ORNL/EIS-80) 
KIDNEYS/SCINTISCANNING 
Significance of unilateral diminished activity in renal scanning, 
3:48792 
KINASES (PHOSPHOTRANSFERASES) 
See PHOSPHOTRANSFERASES 
KINETICS EQUATION (REACTOR) 
See REACTOR KINETICS EQUATIONS 
KNK-2 REACTOR/RESEARCH PROGRAMS 
Irradiation programme KNK II, 3:47805 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOPPERS-TOTZEK PROCESS/COMPARATIVE 
EVALUATIONS 
Coal gasification for industrial use and power, 3:46249 
KRYPTON/GAS CHROMATOGRAPHY 
New instrumental method for determination of retained fission 
gas, 3:48424 
KRYPTON/RADIOACTIVE WASTE PROCESSING 
Radioactive aerosols and gases in nuclear facilities, 3:46926 





KRYPTON/SEPARATION PROCESSES 


KRYPTON/SEPARATION PROCESSES 
Method to separate fission noble gases from gaseous wastes of a 
reprocessing plant for nuclear fuel material (Patent), 3:46924 
Radioactive rare gas separation using a separation cell with two 
kinds of membrane differing in gas permeability tendency, 
3:46923 
KRYPTON 85/ADSORPTION 
Gas-absorption process (Patent), 3:46884 
KRYPTON 85/ENVIRONMENTAL TRANSPORT 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
KRYPTON 85/METABOLISM 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
KRYPTON 85/RADIOECOLOGICAL CONCENTRATION 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
KRYPTON 85/TOXICITY 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
KS-150 REACTOR 
See BOHUNICE A-] REACTOR 
KWL REACTOR 
See LINGEN REACTOR 
KYUSHU-1 REACTOR 
See GENKAI-1 REACTOR 


L 


LABORATORY ANIMALS/INTERNAL IRRADIATION 
Comments on a paper entitled: Toxicity and carcinogenicity of 
plutonium-239, 3:48837 (SAND-78-1115) 
LABORATORY EQUIPMENT 
See also HOT CELLS 
VACUUM PUMPS 
LABORATORY EQUIPMENT/DESIGN 
Status report on the measurement of vapor-liquid equilibria, 
3:48437 (FE-2334-1) 

LABORATORY EQUIPMENT/SAFETY ENGINEERING 
Practical applications of MORT concepts (Safety programs for 
research laboratories; management oversight and risk tree 

(MORT) planning), 3:48921 (SAND-78-0615C) 
LACTATE DEHYDROGENASE/METABOLISM 
Regulation of cyclic GMP, cyclic amp and lactate dehydrogenase 
by putative neutrotransmitters in the C6 rat glioma cell line, 
3:48756 (UCLA-12-1151) 
LAKE MICHIGAN 
Dry deposition loading of Lake Michigan by airborne particulate 
matter, 3:48735 
LAKES 
See also LAKE MICHIGAN 
Effects of acid precipitation on macrophytes in oliotrophic 
Swedish lakes, 3:48733 
Spreading of crude oil spills across a lake, 3:48729 
LAKES/ALGAE 
Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson: phytoplankton succession and the 
productivity of individual algal species. Interim report No. 7, 
3:48716 (CRWR-136) 
LAKES/BASELINE ECOLOGY 
Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson. Nutrient and dissolved oxygen 
dynamics of a short detention time Texas reservoir. Interim 
report No. 5, 3:48715 (CRWR-134) 
LAKES/GEOCHEMICAL SURVEYS 
Uranium in alkaline waters: Okanagan area, British Columbia, 
3:46829 
LAKES/HYDROLOGY 
Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson. Nutrient and dissolved oxygen 
dynamics of a short detention time Texas reservoir. Interim 
report No. 5, 3:48715 (CRWR-134) 
LAKES/OXYGEN 
Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson. Nutrient and dissolved oxygen 
dynamics of a short detention time Texas reservoir. Interim 
report No. 5, 3:48715 (CRWR-134) 
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LAKES/PHYTOPLANKTON 
Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson: phytoplankton succession and the 
productivity of individual algal species. Interim report No. 7, 
3:48716 (CRWR-136) 
LAKES/TEMPERATURE GRADIENTS 
Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson. Nutrient and dissolved oxygen 
dynamics of a short detention time Texas reservoir. Interim 
report No. 5, 3:48715 (CRWR-134) 
LAKES/THERMAL POLLUTION 
Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson. Nutrient and dissolved oxygen 
dynamics of a short detention time Texas reservoir. Interim 
report No. 5, 3:48715 (CRWR-134) 
LAMINAR FLOW 
Simulating the operation of a natural gas distribution system with 
linear flow models, 3:46767 
LAMPF LINAC/BEAM MONITORS 
Beam profile monitor (4 drawings (separate from report)), 3:48611 
(LA-7142) 
LAND POLLUTION 
Loss of Ca and Nos-N from terrestrial microcosms as an indicator 
of soil pollution, 3:48697 
LAND POLLUTION/MONITORING 
Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1977, 
3:48680 (Y/UB-9) 
Monitoring terrestrial ecosystems by analysis of nutrient export, 
3:48698 
LAND RECLAMATION/IRRIGATION 
Reclamation landscaping with drip irrigation, 3:46382 
LAND RECLAMATION/REVEGETATION 
Coal mining and reclamation at SPC operations, 3:46406 
Reclamation landscaping with drip irrigation, 3:46382 
Surface reclamation situations and practices on coal exploration 
and surface mine sites at Sparwood, B.C., 3:46380 
LAND TRANSPORT/EFFICIENCY 
Energy in transport. Volume 2. Policies. Report No. 27, 3:48189 
(NP-23226) 
LAND TRANSPORT/TRAFFIC CONTROL 
Research in integrated urban traffic management. Preprint 2884, 
3:48245 (CONF-770448-7) 
LAND USE 
Renewable resources for industrial materials (Report from 
National Research Council), 3:48200 
LAND USE/AERIAL SURVEYING 
Processing aerial and satellite data, 3:48738 
LAND USE/DATA ANALYSIS 
ALICE system for digitizing map data, 3:48929 
LAND USE/DATA COMPILATION 
Geographical data structures supporting regional analysis, 3:48741 
(CONF-780622-38) 
LAND USE/ENERGY CONSERVATION 
Making the most of energy in real estate. Draft final report, 
3:48190 (TID-28470) 
LAND USE/PLANNING 
Integrated mined-area reclamation and land-use planning. Volume 
2. Methods and criteria for land use and resources planning in 
surface mined areas, 3:48711 (ANL/EMR-1(Vol.2)) 
LAND USE/REGIONAL ANALYSIS 
Geographical data structures supporting regional analysis, 3:46390 
LAND USE/WOOD 
Renewable resources for industrial materials, 3:48200 
LANDSCAPING/ENERGY CONSERVATION 
Landscape planning for energy conservation (Book), 3:48136 
LANDSCAPING/PLANNING 
Landscape planning for energy conservation (Book), 3:48136 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
LANTHANUM ALLOYS/FABRICATION 
Lanthanum nickel aluminum alloy (Patent application; LaNi/sub 
5-x/Al/sub x/, x = 0.01 to 1.5), 3:48319 
LANTHANUM OXIDES/BAND THEORY 
XPS study of LaCoOs, 3:48400 (CONF-771 127-16) 
LANTHANUM OXIDES/ELECTRONIC STRUCTURE 
XPS study of LaCoOs, 3:48400 (CONF-771127-16) 
LARVAE/POLLUTION 
Aquatic Ecology Section, 3:48722 (ORNL-5365) 
LASER FUSION REACTORS/ACCIDENTS 
Tritium management in fusion reactors, 3:49270 (UCRL-80479) 
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LASER FUSION REACTORS/BIBLIOGRAPHIES 
World survey of major facilities in inertial confinement 
experiments, 3:49282 
LASER FUSION REACTORS/CHEMICAL LASERS 
Status of hf and iodine lasers as laser-fusion drivers, 3:48526 
(SAND-77-2116C) 
LASER FUSION REACTORS/ENVIRONMENTAL IMPACTS 
Tritium management in fusion reactors, 3:49270 (UCRL-80479) 
LASER FUSION REACTORS/HYBRID SYSTEMS 
Scoping studies of 7**U breeding fusion fission hybrid, 3:49263 
(UCRL-80585) 
LASER FUSION REACTORS/MATERIALS HANDLING 
Tritium management in fusion reactors, 3:49270 (UCRL-80479) 
LASER FUSION REACTORS/MATERIALS TESTING 
Carbon and silicon carbide as first wall materials in inertial 
confinement fusion reactors, 3:48334 (GA-A-14894) 
LASER FUSION REACTORS/PROCESS HEAT 
Application of reliability analysis to laser fusion process heat 
systems, 3:49277 
LASER FUSION REACTORS/RADIOACTIVE WASTE 
DISPOSAL 
Tritium management in fusion reactors, 3:49270 (UCRL-80479) 
LASER FUSION REACTORS/REVIEWS 
Inertial confinement of a thermonuclear plasma: a new stage, 
3:49287 (SAND-78-6015) 
LASER FUSION REACTORS/SHIELDING 
Advantages of liquid Pb-Li alloy spectrum shifters in laser fusion 
reactors, 3:49188 
LASER IMPLOSIONS/MATHEMATICAL MODELS 
Dynamics of high compression of laser fusion targets, 3:49281 
LASER IMPLOSIONS/SYMMETRY 
Calculation of the symmetry of spherical target irradiation in 
multichannel laser systems, 3:49286 
LASER ISOTOPE SEPARATION/CHEMICAL LASERS 
Sixteen micron chemical laser study. Report No. 1, October 1- 
December 31, 1977, 3:48438 (TID-28548) 
LASER MIRRORS/PHYSICAL RADIATION EFFECTS 
Deterioration of reflectors for kersil lasers subjected to the action 
of photo flash light, 3:48546 
LASER RADIATION/ABSORPTION 
Generation of high flux densities within absorbing plasmas due to 
self-focussing of a laser beam, 3:49284 
Theoretical interpretation of high-Z discs irradiated with 1.06 ui 
laser light, 3:49011 (UCRL-80862) 
LASER RADIATION/FOCUSING 
On the generation of high flux densities within absorbing plasmas 
due to self-focussing of a laser beam, 3:49101 
LASER RADIATION/OPTICAL SYSTEMS 
Passive and active pulse stacking scheme for pulse shaping 
(Patent), 3:48534 
LASER-PRODUCED PLASMA 
Prospects afforded in the field of electrical engineering by the 
action of laser waves on matter, 3:49102 
LASER-PRODUCED PLASMA/BACKSCATTERING 
Reflection losses from laser-produced plasmas, 3:49285 
LASER-PRODUCED PLASMA/FLUX DENSITY 
On the generation of high flux densities within absorbing plasmas 
due to self-focussing of a laser beam, 3:49101 
LASER-PRODUCED PLASMA/FOCUSING 
Generation of high flux densities within absorbing plasmas due to 
self-focussing of a laser beam, 3:49284 
LASER-PRODUCED PLASMA/HYDRODYNAMICS 
Hydrodynamics of laser-produced plasma with account of the 
kinetics of particles resulted from synthesis reaction, 3:49289 
LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 
Distortion of plasma diagnostics by an ambient gas, 3:49059 
(SAND-78-0209) 
Laser-plasma microwave measurements, 3:49065 
LASER-PRODUCED PLASMA/SHOCK WAVES 
Propagation of plane supersonic radiation waves, 3:49055 
LASER-RADIATION HEATING/FLUX DENSITY 
On the generation of high flux densities within absorbing plasmas 
due to self-focussing of a laser beam, 3:49101 
LASER-RADIATION HEATING/PLASMA INSTABILITY 
Acoustic instability and anomalous absorption of laser radiation 
close to critical plasma density, 3:49045 
LASER-RADIATION HEATING/SOUND WAVES 
Acoustic instability and anomalous absorption of laser radiation 
close to critical plasma density, 3:49045 
LASERS 
See also CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
RUBY LASERS 
SEMICONDUCTOR LASERS 


LEAD/FRACTIONATION 


SOLID STATE LASERS 
LASERS/FEASIBILITY STUDIES 
Stimulated radiation of relativistic electrons and physical 
processes in the "free electron laser”, 3:48547 (LA-tr-78-32) 
LASERS/OPERATION 
Influence of luminescence on beat signal in a ring laser, 3:48545 
LASERS/RESEARCH PROGRAMS 
Advanced lasers for fusion, 3:49280 
LASERS/SAFETY 
Laser having beam terminating mechanism (Patent), 3:48532 
LASERS/STABILITY 
Stability of beat frequency in a ring laser with slowly changing 
time parameters, 3:48538 
LASERS/USES 
Photobiology in medicine (UV-induced skin cancer), 3:48794 
LASL 
(Los Alamos Scientific Laboratory.) 
LASL/ARCHAEOLOGY 
Excavations on Mesita de los Alamos, 3:48712 (LA-7043-MS) 
LASL/COMPUTERS 
Computer Science and Services Division activities and plans, 
3:49313 (LA-7093) 
LASL/LOW-LEVEL RADIOACTIVE WASTES 
Temporal changes in the distribution of '°7Cs in alluvial soils at 
Los Alamos, 3:48706 (LA-7298-MS) 
LATENT HEAT STORAGE/MATERIALS 
Heat storage materials. Final report, 3:48020 (COO-4042-16) 
LATEX/BIOLOGICAL LOCALIZATION 
Accumulation of 2-j1m latex particles in mouse Peyer's patches 
during chronic latex feeding, 3:48888 
LATEX/PARTICLES 
Accumulation of 2-1m latex particles in mouse Peyer's patches 
during chronic latex feeding, 3:48888 
LATHES/ACCURACY 
Diamond turning machine design overview, 3:48483 (Y/DA-7872) 
LATTICE DEFECTS 
See CRYSTAL DEFECTS 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAWRENCE BERKELEY LABORATORY/RESEARCH 
PROGRAMS 
Lawrence Berkeley Laboratory research highlights for FY 1975, 
3:49305 (LBL-publ-88/7-5-M) 
LAWRENCE LIVERMORE LABORATORY/PROGRAMMING 
Minimum computer documentation for new users of the LLL 
computer facility, 3:49328 (UCID-30141(Rev.1)) 
LAWRENCE LIVERMORE LABORATORY/RADIATION 
MONITORING 
Quality assurance in environmental monitoring at the Lawrence 
Livermore Laboratory, 3:48679 (UCRL-80622) 
LAWRENCE LIVERMORE LABORATORY/SAFETY 
Site 300 safety and operational manual, 3:48562 (LLL/M-091) 
LAWS 
See also ATOMIC ENERGY LAWS 
CLEAN AIR ACT 
ENERGY POLICY AND CONSERVATION ACT 
Toxic substances and health, 3:49338 
LEACHING 
Earth sciences, 3:48734 (ORNL-5365) 
LEAD/ACTIVATION ANALYSIS 
Analysis of metal fragments for lead via the 7°*Pb(n,n)/sup 204m/ 
Pb reaction, 3:48421 
LEAD/BIOLOGICAL ACCUMULATION 
Distribution of lead in Sphagnum fuscum profiles in Finland, 
3:48869 
Heavy metals in mussels (Mytilus galloprovincialis) from the Gulf 
of La Spezia and from the promontory of Portofino, Italy, 
3:48727 
Metal survey of the marine clam Pitar morrhuana collected near a 
Rhode Island (USA) electroplating plant, 3:48873 
pH-induced changes in blood lead of lead-exposed rainbow trout 
(Salmo gairdneri), 3:48784 
Varietal response to lead by lettuce, 3:48860 
LEAD/BIOLOGICAL EFFECTS 
Influence of sex hormones on free erythrocyte protoporphyrin 
response to lead in rats, 3:48884 
Metal survey of the marine clam Pitar morrhuana collected near a 
Rhode Island (USA) electroplating plant, 3:48873 
Relative sensitivty to lead of a naked green flagellate, Dunaliella 
tertiolecta, 3:48849 
Synergistic effects of lead, salinity and temperature on embryonic 
development of the mussel Mytilus galloprovincialis, 3:48845 
LEAD/FRACTIONATION 
Evaluation of extraction techniques for the fractionation of copper 
and lead in model sediment systems, 3:48726 





LEAD/HEALTH HAZARDS 


LEAD/HEALTH HAZARDS 
Health care of people at work. Workers exposed to lead. I. 
Inorganic lead, 3:48913 
LEAD/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coai-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
LEAD/TOXICITY 
Occupational health issues and fossil-energy development, 3:46538 
(TID-28443) 
LEAD 210/EQUILIBRIUM 
Determination of radioactive disequilibrium in uranium-bearing 
rocks, 3:46803 
LEAD 210/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of radioactive disequilibrium in uranium-bearing 
rocks, 3:46803 
LEAD NITRATES/ADSORPTION 
Studies on evaluation and utilization of activated carbon. II. 
Liquid phase adsorption properties of activated carbon prepared 
from sulfonated asphalt, 3:46726 
LEAD NITRATES/TOXICITY 
Toxicity of a mixture of metals on freshwater algae, 3:48851 
LEAD-ACID BATTERIES 
Applied research on energy storage and conversion for 
photovoltaic and wind energy systems. Volume I. Study 
summary and concept screening. Final report, 3:47101 (HCP/ 
T22221-01/1) 
LEAD-ACID BATTERIES/BATTERY CHARGING 
Stibine and arsine generation from a lead-acid cell during charging 
modes under a utility load-leveling duty cycle (2250-Ah cell at 
5-h rate), 3:48040 (ANL/OEPM-77-5) 
LEAD-ACID BATTERIES/ELECTROLYTES 
Method for reducing the float current of maintenance-free battery 
(Patent; Zn additive), 3:48032 
LEAD-ACID BATTERIES/VENTS 
Combination of a battery and vent structure (Patent), 3:48034 
Multi-slit self-sealing ignition-arrester battery vent (Patent), 
3:48035 
LEGISLATION/ENFORCEMENT 
Regulatory developments in occupational health and safety in 
Great Britain, 3:48924 
LENS (CRYSTALLINE) 
See CRYSTALLINE LENS 
LEPTONS 
See also ELECTRONS 
MUONS 
NEUTRINOS 
LEPTONS/PAIR PRODUCTION 
Massive lepton pair production in hadronic collisions (Review, 
Drell-Yan quark annihilation, scaling violations), 3:48975 (ANL- 
HEP-PR-78-12) 
LET 
(Linear Energy Transfer.) 
LET/RADIOSENSITIVITY EFFECTS 
Effects on plants (X and gamma radiation, barley, maize, 
Nicotiana, Saintpaulia, Tradescantia), 3:48823 (BNL-24396) 
LETHAL IRRADIATION/SYNERGISM 
Synergism between 365- and 254-nm radiations for inactivation of 
Escherichia coli, 3:48822 
LETTUCE 
Varietal response to lead by lettuce, 3:48860 
LEUKEMIA VIRUS/BIOLOGICAL EFFECTS 
DNA-dependent-DNA-polymerase: possible limiting influence on 
cell reproduction during viral leukemogenesis, 3:48809 
LEVITATED TRAINS 
Effect of track unevenness on electrodynamic suspension 
dynamics, 3:48242 
Selection of the magnetic material and optimization of magnetic 
systems for the track and magnetically suspended vehicle, 


3:48243 
LEVITATED TRAINS/ELECTRIC MOTORS 
Possible variants of frequency and voltage converters to supply 
power for linear motors aboard magnetically suspended 
vehicles, 3:48244 
LEVITATED TRAINS/ELECTRODYNAMICS 
—_ —- of the theory of electrodynamic suspension of 
— re surface transport (hsst) vehicles, 3:48238 
LEVITATED TRAINS/RESEARCH PROGRAMS 
Analysis of magnetic support systems of electric traction 
arrangements for high speed surface transport and selection of 
lines of further research, 3:48240 
Repulsion-type magnetic levitation systems for high speed 
transport (survey of foreign investigations), 3:48241 
Superconducting solenoids for suspension of high-speed means of 
surface transportation, 3:48239 
LIBYA/NATURAL GAS 
Position of natural gas in Libyan law, 3:48168 
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LICHENS 
Heavy metals in the lichen Caloplaca aurantia from urban, 
suburban and rural regions in Israel (a comparative study), 
3:48859 
LIGHT BULBS 
See also FLUORESCENT LAMPS 
LIGHT BULBS/EFFICIENCY 
Problem of increasing overall brightness of tungsten filament 
lamps with a concentrated filament, 3:48221 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTNING ARRESTERS/DESIGN 
New surge arrester for medium-high-voltage systems type amm, 
3:47407 
LIGNITE/CRUSHING 
Mining and processing lignite in Thailand, 3:46416 
LIGNITE/TRANSPORT 
Thunder Bay Terminals to move Saskatchewan lignite, 3:46496 
LIGROIN/DISTILLATION 
Rapid method of determination of final product composition 
under the conditions of full irrigation during rectification of 
multicomponent mixtures, 3:46735 
LIMITERS/DESORPTION 
Studies of hydrogen-recycle from the walls in tokamaks using a 
plasma-wall interaction simulator, 3:49293 (CONF-780431-7) 
LIMITERS/IMPURITIES 
Plasma wall impurity experiments in ISX-A, 3:49181 (CONF- 
78043 1-4) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also LAMPF LINAC 
ORELA 
LINEAR ACCELERATORS/RF SYSTEMS 
System for rf power input to URAL-30 proton linac cavities, 
3:48608 (LA-tr-78-41) 
LINEAR ENERGY TRANSFER 


See LET 
LINEAR THETA PINCH DEVICES/PLUGGING 
Internal-ring end-stopper for open-ended devices, 3:49042 
LINEAR Z PINCH DEVICES/ION BEAM INJECTION 
Microstability of a focussed ion beam propagating through a z- 
pinch plasma, 3:49106 (NRL-MR-3784) 
LINEAR Z PINCH DEVICES/PLASMA 
MICROINSTABILITIES 
Microstability of a focussed ion beam propagating through a z- 
pinch plasma, 3:49106 (NRL-MR-3784) 
LINERS/THERMAL CYCLING 
Thermal responses of tokamak reactor first walls during cyclic 
plasma burns, 3:49176 (ANL/FPP/TM-103) 
LINERS/THERMAL STRESSES 
Thermal responses of tokamak reactor first walls during cyclic 
plasma burns, 3:49176 (ANL/FPP/TM-103) 
LINERS/THERMODYNAMICS 
Thermal responses of tokamak reactor first walls during cyclic 
plasma burns, 3:49176 (ANL/FPP/TM-103) 
LINGEN REACTOR/REACTOR COOLING SYSTEMS 
Appraisal of subcooled boiling and slip ratio from measurements 
made in Lingen BWR, 3:47428 (AEEW-R-1128) 
LIPIDS/BIOCHEMICAL REACTION KINETICS 
Transformations of the polyunsaturated fatty acids in the brain, 
3:48765 
LIQUEFIED NATURAL GAS/ENERGY POLICY 
LNG policy needs refining, 3:48169 
LIQUEFIED NATURAL GAS/EVAPORATION 
Method and apparatus for providing superheated gaseous fluid 
from a low temperature liquid supply (Patent), 3:46771 
LIQUEFIED NATURAL GAS/SAFETY ENGINEERING 
Liquefied natural gas wind tunnel simulation and instrumentation 
assessments, 3:46760 (SAN-W 1364-01) 
LIQUEFIED NATURAL GAS/TERMINAL FACILITIES 
Detailed environmental analysis concerning a proposed liquefied 
natural gas facility, Point Conception, California for Western 
LNG Terminal Associates. Docket No. CP75-83-3 (Docket 77- 
001-LNG), 3:46763 (NP-23223) 
LIQUEFIED PETROLEUM GASES/GAS SPILLS 
Confined boiling rates of liquefied petroleum gas on water, 
3:46762 (HCP/P4548-01) 
LIQUEFIERS 
See CONDENSERS 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID CRYSTALS/ELECTRIC FIELDS 
Effects on gas chromatographic peaks of electric fields applied 
across cholesteric liquid crystal stationary phases (Cholestery] 
— cholesteryl 10-undecenoate, cholesteryl benzoate), 
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LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS/ACOUSTIC TESTING 
Acoustic velocity measurement across the diameter of a liquid 
metal column, 3:48337 (UCRL-81124) 
LIQUID METALS/SOUND WAVES 
Acoustic velocity measurement across the diameter of a liquid 
metal column, 3:48337 (UCRL-81124) 
LIQUID METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
LIQUID PHASE METHANATION PROCESS/PILOT PLANTS 
Liquid Phase Methanation Pilot Plant installation and operation. 
Quarterly report, January 1-March 31, 1977, 3:46216 (FE-2036- 
22 


Liquid Phase Methanation Pilot Plant: installation and operation. 
Quarterly report, April 1-June 30, 1977, 3:47009 (TID-27911) 
LIQUID SCINTILLATION DETECTORS/ERRORS 
Detector perturbations to neutron and gamma-ray spectra 
measurements in liquid air, 3:48621 
LITEK LAMP 
See FLUORESCENT LAMPS 
LITHIUM 7/NUCLEAR MAGNETIC RESONANCE 
Concerning the temperature behavior of ’*Li, **Na, and '**Cs 
resonances in the lithium, sodium, and cesium forms of the 
synthetic zeolite Linde 13X in the H2O- and D2O-saturated 
state, 3:48408 (ANL-Trans-1133) 
LITHIUM TRITIDES/PERMEABILITY 
Retention and distribution of helium in lithium tritide, 3:48388 
LIVER/BIOASSAY 
Trace-metal concentrations in normal human liver: methods to 
cope with marked variability, 3:48911 
LIVER/PATHOLOGICAL CHANGES 
Effect of ethanol on galactose tolerance in man, 3:48787 (LA-UR- 
78-1416) 
Reviews of the environmental effects of pollutants. III. 
Chromium, 3:48908 (ORNL/EIS-80) 
LIXIVIATION 
See LEACHING 
LIZARDS/METABOLISM 
Validation of the HTO-18 method for determination of CO» 
production of lizards (genus Sceloporus), 3:48788 
LMFBR TYPE REACTORS 
See also BN-350 REACTOR 
CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
PHENIX REACTOR 
SNR-1 REACTOR 
SNR-2 REACTOR 
Nuclear reactor (Patent; Integrated pool-type), 3:47596 
Programme and status of the development of the fast breeder 
reactor system in France, 3:47624 
LMFBR TYPE REACTORS/COLD TRAPS 
Meshless cold trap: a performance evaluation, 3:47591 
LMFBR TYPE REACTORS/CONTAINMENT BUILDINGS 
Analysis of LMFBR containment response to a core-disruptive 
accident, 3:47891 
LMFBR TYPE REACTORS/CONTAINMENT SHELLS 
Computer code SEURBNUK-2 for fast reactor containment 
safety studies, 3:47967 
LMFBR TYPE REACTORS/CONTAINMENT SYSTEMS 
COVA programme for the validation of computer codes for fast 
reactor containment studies, 3:47947 
LMFBR TYPE REACTORS/COORDINATED RESEARCH 
PROGRAMS 
Activities of the OECD-NEA in the field of fast reactors, 3:47550 
(IWGFR-18) 
LMFBR TYPE REACTORS/CORE CATCHERS 
Observations on effects of stainless steel on UO2-graphite 
interactions, 3:47938 
LMFBR TYPE REACTORS/ENGINEERED SAFETY SYSTEMS 
LMFBR design transients and regulatory requirements, 3:47939 
LMFBR TYPE REACTORS/EXCURSIONS 
Applicability of TREAT TOP experiments to post-failure 
dynamics, 3:47908 
Effects of recent modeling developments in LMFBR prompt burst 
calculations, 3:47910 
Fuel pin modeling for the prompt burst excursion (PBE) 
experiments, 3:47912 
Interaction of molten UO: with stainless-steel cladding under TOP 
accident conditions, 3:47903 
Prompt burst energetics experiments: uranium carbide series, 
3:47911 
Simple computational model for the prediction of fuel pin failure 
in the transient overpower accident, 3:47901 


LMFBR TYPE REACTORS/FUEL-CLADDING 


Transient fission gas release effects on carbide fuel failure 
dynamics, 3:47905 

Transition phase of fast reactor overpower excursions, 3:47896 

TREAT transient overpower experiment R12, 3:47907 

LMFBR TYPE REACTORS/FISSION CHAMBERS 

Some results from the testing of a high temperature fission 
counter-chamber in the EBR-II J-2 thimble of the Nuclear 
Instrument Test Facilities (NITF), 3:47540 (CONF-780469-1) 

LMFBR TYPE REACTORS/FUEL ASSEMBLIES 

Design basis and FTR testing of an advanced wire-wrap driver 
fuel assembly, 3:47582 

Effect of alternative fuel cycles on LMFBR design, 3:47590 

LMFBR core thermal-hydraulic analysis accounting for 
interassembly heat transfer, 3:47583 

LMFBR design with the composite fuel assembly, 3:47592 

LMFBR vented assembly hydraulic modeling and testing, 3:47580 

Practical model of interassembly heat transfer in LMFBR 
assemblies, 3:47584 

Three-dimensional numerical simulation of a 19-pin LMFBR fuel 
assembly in a hexagonal duct, 3:47578 

LMFBR TYPE REACTORS/FUEL CANS 

Production and control of stainless steel cladding tubes for breeder 

reactors, 3:47620 
LMFBR TYPE REACTORS/FUEL CYCLE 

Advanced fuel recycle program progress report, January | to 
March 31, 1978, 3:46877 (ORNL/TM-6306) 

Alternative reactor fuel cycles under consideration and their 
design ramifications, 3:47663 

Effect of alternative fuel cycles on LMFBR design, 3:47590 

LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

Breeder reactor safety and core systems programs progress report, 
October-December 1977 (Thermal-Hydraulic-Out-of-Reactor 
Safety Facility), 3:47849 (ORNL/TM-6288) 

Core subassembly cluster dynamic response to an accidental 
pressure rise, 3:47893 

Effects of material properties on the dynamic response of 
pressure-loaded core subassembly wrappers, 3:47573 

MIPLO: a graphic program for the representation of temperature 
distributions in bundles with hexagonal rod configuration used 
in connection with MISTRAL-II, 3:47598 (EURFNR-1427) 

SAS3A simulations for a 19-pin dryout experiment, 3:47875 

Simple transient analysis of the THORS bundle 6A boiling test 
results, 3:47876 

Thermal-hydraulic analysis of a wire-wrapped 19-rod bundle with 
edge blockage, 3:47577 

Turbulent flow split experiment and model for wire-wrapped 
assemblies, 3:47575 

LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 

Breeder reactor safety and core systems programs progress report, 
October-December 1977 (Thermal-Hydraulic-Out-of-Reactor 
Safety Facility), 3:47849 (ORNL/TM-6288) 

Coded aperture imaging in many-pin fuel bundles, 3:47920 

Fuel displacement diagnostics for a 91-pin subassembly, 3:47919 

Fuel failure propagation reliability assessment, 3:47927 

Fuel pin modeling for the prompt burst excursion (PBE) 
experiments, 3:47856 (SAND-78-0274C) 

LMFBR TYPE REACTORS/FUEL ELEMENTS 

Evaluation of incoherency effect on cladding motion in R-series 
test, 3:47877 

Fuel element of the sodium breeder, 3:47601 (EURFNR-1418) 

Fuel elements for breeder power plants: international status, 
3:47604 (EURFNR-1418) 

Role of fission gas and fuel melting on transient fuel response, 
3:47867 

System design of carbide fuel. Quarterly progress report, January- 
March 1978, 3:47541 (COO-2426-136) 

LMFBR TYPE REACTORS/FUEL PINS 

Ex-reactor transient fission gas release studies, fuel pin PNL-2-4, 
3:47548 (HEDL-TME-77-83) 

Heater rods for simulation of fuel pins in liquid-metal-boiling 
experiments. Pt. 2, 3:47552 (KFK-2474) 

Modeling breeder reactor transient fission gas behavior: bubble 
equilibration effects, 3:47863 

Modeling of the effects of grain-boundary fission gas on transient 
fuel behavior, 3:47864 

Use of hodoscopes to obtain tomographic resolution of fuel 
motion, 3:47558 

LMFBR TYPE REACTORS/FUEL RODS 

Chemical and mechanical interaction in the oxide fuel rod, 3:47608 
(EURFNR-1418) 

Design, irradiation, and post-irradiation examination of Na-bonded 
(U,Pu)C fuel rods of the test group Mol 15, 3:47612 (EURFNR- 
1421) 

LMFBR TYPE REACTORS/FUEL-CLADDING 

INTERACTIONS 

Effects of stoichiometry on cladding attack in mixed-oxide fuels to 
~ 3.6 at% burnup, 3:47546 (HEDL-SA-1292-S) 





LMFBR TYPE REACTORS/FUEL-COOLANT 


Effects of stoichiometry on cladding reaction in mixed-oxide fuel 
at high burnup, 3:47563 
LMFBR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 
Analysis of in-pile MFCI experiments with carbide fuel, 3:47885 
LMFBR TYPE REACTORS/HEAT EXCHANGERS 
Heat exchanger with intermediate evaporating and condensing 
fluid (Patent, LMFBR), 3:47597 
LMFBR TYPE REACTORS/LEAK DETECTORS 
Acoustic detection for small-leak sodium-water reaction, 3:47973 
LMFBR TYPE REACTORS/LOSS OF FLOW 
Analysis of in-pile fuel disruption experiments, 3:47858 (SAND- 
78-0363C) 
Fast integral model for the transient analysis of a melting fuel pin, 
3:47900 
Fuel motion in loss-of-flow accidents (PLOFA code), 3:47983 
Sodium voiding dynamics and cladding motion in a 37-pin fuel 
assembly during an LOF transient, 3:47878 
LMFBR TYPE REACTORS/MELTDOWN 
Chemical phenomenology of the sodium/limestone concrete 
interaction, 3:47933 
Effect of creep on thermal fracturing in oxide crusts, 3:47898 
Fuel motion in loss-of-flow accidents (PLOFA code), 3:47983 
Interactions between molten-core drbris and reactor materials, 
3:47935 
Measurement of the penetration of liquid sodium into limestone 
concrete, 3:47934 
Recriticality considerations for the loss-of-heat-sink accident with 
scram, 3:47899 
Sodium interaction with limestone concrete test results, 3:47932 
Study of heat transfer associated with melting of horizontal 
substrate, 3:47887 
Turbulent convection in horizontal two-layer systems with and 
without interfacial freezing, 3:47888 
LMFBR TYPE REACTORS/MOLTEN METAL-WATER 
REACTIONS 
Dissolution ratio of hydrogen generated by small-leak sodium- 
water reaction, 3:47971 
LMFBR TYPE REACTORS/NEUTRON DOSIMETRY 
Fast reactor fluence dosimetry technical progress report for 
period January-March 1978, 3:47532 (AI-DOE-13236) 
LMFBR TYPE REACTORS/PIPE FITTINGS 
Coupled hydrodynamic-structural response analysis of piping 
systems, 3:47536 (ANL-77-91) 
LMFBR TYPE REACTORS/PLANNING 
U.S. and foreign breeder reactors, 3:47557 (TID-28469) 
LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Steels for the primary circuits of the sodium cooled breeder 
reactor, 3:47616 
Thermodynamic theory of cavitation nuclei in dilute liquid-gas 
solutions, 3:47538 (ANL-CT-78-33) 
LMFBR TYPE REACTORS/REACTOR ACCIDENTS 
Design and operational evaluation of a differential pressure local 
void fraction probe, 3:47921 
Feasibility study for a post-accident heat removal facility, 3:47917 
LMFBR design transients and regulatory requirements, 3:47939 
Reactor safety research programs. Quarterly progress report, 
October 1-December 31, 1977, 3:47818 (BNL-NUREG-50785) 
System modeling for transient analysis of loop-type liquid-metal- 
cooled fast breeder reactors (CURL-L code), 3:47824 (CURL- 


53) 
LMFBR TYPE REACTORS/REACTOR COMPONENTS 
In-reactor deformation and fracture of austenitic stainless steels, 
3:47556 (ORNL/TM-6296) 
Nondestructive testing development program. Quarterly progress 
report for period ending March 31, 1978, 3:47555 (ORNL-5417) 
LMFBR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Rodded shutdown system for a nuclear reactor (Patent), 3:47761 
LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Coupled hydrodynamic-structural response analysis of piping 
systems, 3:47536 (ANL-77-91) 
Flow in sodium loop surge tank, 3:47621 
High-temperature piping design technology. Quarterly technical 
progress report, January-March 1978, 3:47531 (AI-DOE-13233) 
a of measuring accuracy of plugging indicators, 
47615 
Statistical analysis of interacting coolant channels, 3:47572 
LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 
Analysis and measurement of solidification dynamics of flowing 
two-phase noncondensable mixtures, 3:47894 
Analysis of in-pile fuel disruption experiments, 3:47874 
Analysis of LMFBR containment response to a core-disruptive 
accident, 3:47891 
— ss of aerosols from fission-vaporized UO: fuel, 
:4792 
Comparison of ICECO predictions of wave propagation in the 
rigid two-dimensional vessel experiments, 3:47913 
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Dryout heat flux in debris beds containing nonhéated constituents 
and particles of different sizes, 3:47886 
First visual in-pile fuel disruption experiments, 3:47873 
Improvement and verification of fast reactor safety analysis 
techniques. Progress report, January 1, 1978-March 31, 1978, 
3:47823 (COO-2571-12) 
Measurement of the penetration of liquid sodium into limestone 
concrete, 3:47853 (SAND-78-0078C) 
Modeling and numerical methods of TWOPOOL, 3:47871 
Network model of free convection within internally heated porous 
media, 3:47854 (SAND-78-0216C) 
Response of fluid-filled vessels to internal explosions, 3:47914 
Role of radiative heat transfer in post-disassembly fuel self-mixing, 
3:47897 
Sensitivity study of LMFBR core disassemblies, 3:47909 
Splitting method for computing coupled hydrodynamic and 
structural response, 3:47972 
Statistical analysis of SSMMER-II results, 3:47928 
Surface ablation in the impingement region of a liquid jet, 3:47880 
Thermal coitions controlling subassembly failure propagation 
during the transition phase in an LMFBR, 3:47895 
Two-phase momentum exchange experiment and analysis, 3:47879 
Value of distributed particle in cell techniques, 3:47872 
LMFBR TYPE REACTORS/REACTOR CORES 
Axial parfait LMFBR heterogeneous core designs, 3:47587 
Breeding performance potential for (U-Th) oxide, carbide, nitride, 
and metal-fueled LMFBRs, 3:47585 
Effect of operating temperature on LMFBR core performance, 
3:47539 (CE-FBR-77-26) 
Fuel element of the sodium breeder, 3:47601 (EURFNR-1418) 
Unique thermal and hydraulic features of the light-water breeder 
reactor, 3:47588 
LMFBR TYPE REACTORS/REACTOR KINETICS 
Cooperative nuclear data and methods development. Ninth 
quarterly report, January-March 1978, 3:47545 (GEFR-14074-9) 
Reactor theory and physical experiments, 3:47551 (KFK-1277/2) 
Test of the diffusion theory difference equations in slab geometry 
(computer code VANCER), 3:47554 (ORNL-5381) 
LMFBR TYPE REACTORS/REACTOR MATERIALS 
Further development of cladding and core structural materials, 
3:47610 (EURFNR-1418) 
Utilization properties of some special steels for sodium cooled 
breeder reactors, 3:47619 
LMFBR TYPE REACTORS/REACTOR SAFETY 
Fast reactor safety technical progress report, April-June 1977, 
3:47829 (HEDL-TME-77-67) 
Some basic research needs related to LWR and FBR safety, 
3:47861 
LMFBR TYPE REACTORS/SHIELDING 
Nuclear reactor removable radial shielding assembly having a self- 
bowing feature (Patent), 3:47600 
LMFBR TYPE REACTORS/SOLID FUELS 
Prediction of the thermal conductivity of sphere-pac fuel, 3:47581 
Radial distribution of retained fission gas in irradiated mixed-oxide 
fuel, 3:47571 
Role of bubble-size equilibration in the transient behavior of 
fission gas, 3:47537 (ANL-78-36) 
LMFBR TYPE REACTORS/SPENT FUEL ELEMENTS 
Re-treatment of fast breeder fuel elements, 3:47611 (EURFNR- 
1418) 
LMFBR TYPE REACTORS/STEAM GENERATORS 
Heat exchanger with intermediate evaporating and condensing 
fluid (Patent, LMFBR), 3:47597 
Intentional steam tube failure in an LMFBR-type steam generator, 
3:47562 
Notch ductility of Alloy 800 for the steam generators of breeder 
reactors, 3:47618 
Selection of steam generator materials for sodium cooled breeder 
reactors, 3:47617 
LMFBR TYPE REACTORS/STEAM SYSTEMS 
Effect of steam cycle on the transient behavior of LMFBRs, 
3:47593 
LMFBR TYPE REACTORS/THERMAL SHIELDS 
Thermal radiation transfer through LMFBR deck insulation, 
3:47579 
LMFBR TYPE REACTORS/THORIUM CYCLE 
Breeding performance potential for (U-Th) oxide, carbide, nitride, 
and metal-fueled LMFBRs, 3:47585 
LMFBR TYPE REACTORS/TRANSIENTS 
Behavior of unirradiated sodium-bonded carbide during mild 
overpower transients, 3:47904 
—— — cycle on the transient behavior of LMFBRs, 
LMFBR design transients and regulatory requirements, 3:47939 
Modeling breeder reactor transient fission gas behavior: bubble 
equilibration effects, 3:47863 
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Modeling of the effects of grain-boundary fission gas on transient 
fuel behavior, 3:47864 

Numerical simulation of thermohydraulic transients in LMFBR 
systems, 3:47940 

Role of fission gas and fuel melting on transient fuel response, 
3:47867 

LNG 
See LIQUEFIED NATURAL GAS 
LNG INDUSTRY/IMPORTS 
LNG policy needs refining, 3:48169 
LOAD MANAGEMENT/ENERGY CONSERVATION 
Load management: strategy for conservation, 3:48178 
LOAD MANAGEMENT/RESEARCH PROGRAMS 
Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume I. Methodology, 
analysis, and results, 3:48175 (MTR-7447(Vol.1)) 
Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume II. Program 
description, 3:48176 (MTR-7447(Vol.2)) 
LOADING MACHINES (REACTOR) 

See REACTOR CHARGING MACHINES 
LOADING (REACTOR) 

See REACTOR FUELING 
LOCAL GOVERNMENT/ENERGY CONSERVATION 

Guide to reducing energy-use budget costs (Manual), 3:48131 
(HCP/U60505-01) 

LOCAL GOVERNMENT/ENERGY MANAGEMENT 

Guide to reducing energy-use budget costs (Manual), 3:48131 
(HCP/U60505-01) 

LOCALIZATION (BIOLOGICAL) 
See BIOLOGICAL LOCALIZATION 
LOFT REACTOR/DENSITOMETERS 

Performance of drag-disc turbine and gamma densitometer in 
LOFT, 3:47786 (NUREG-0375) 

Progress report on LOFT advanced densitometer, 3:47788 
(NUREG-0375) 

LOFT REACTOR/FLOWMETERS 

Investigation for vertical, two-phase steam-water flow of three 
turbine models, 3:47790 (NUREG-0375) 

Performance of drag-disc turbine and gamma densitometer in 
LOFT, 3:47786 (NUREG-0375) 

Progress report on LOFT rake designs, 3:47787 (NUREG-0375) 

Progress report on LOFT transit time flowmeter, 3:47789 
(NUREG-0375) 

Progress report on LOFT upgrade drag-disc turbine separate 
effects test, 3:47840 (NUREG-0375) 

LOFT REACTOR/REACTOR COOLING SYSTEMS 

Fracture mechanics evaluation of some LOFT blowdown system 

and primary coolant coldleg welds, 3:47785 (LTR-112-119) 
LOFT REACTOR/STACKS 

LOFT diesel generator '’A” exhaust stack seismic analysis, 3:47830 
(LTR-1310-24) 

LONG WAVE RADIATION/BIOLOGICAL EFFECTS 
Theoretical approach to the effects of extremely low frequency 
electromagnetic fields on Physarum polycephalum, 3:48919 

LONGWALL MINING 
See also COAL MINING 
LONGWALL MINING/BACKFILLING 
Mechanised packing for longwall faces, 3:46430 
LONGWALL MINING/GROUND SUBSIDENCE 

Rock Mechanics Instrumentation Program for Kaiser Steel 
Corporation's demonstration of shield-type longwall supports at 
York Canyon Mine, Raton, New Mexico, 3:46405 (FE-9067-1) 

LONGWALL MINING/MINING EQUIPMENT 

Design optimization in underground coal systems. Interim report, 

July-September 1977, 3:46403 (FE-1231-10) 
LONGWALL MINING/PRODUCTIVITY 

How Jim Walter Resources develops its longwall mines in Blue 

Creek, Alabama, 3:46415 
LONGWALL MINING/ROCK BURSTS 

Assessment of rock burst hazard in the approach of a caved 

longwall to a fault, 3:46542 
LONGWALL MINING/ROCK MECHANICS 

Rock Mechanics Instrumentation Program for Kaiser Steel 
Corporation's demonstration of shield-type longwall supports at 
York Canyon Mine, Raton, New Mexico, 3:46405 (FE-9067-1) 

LONGWALL MINING/ROOFS 

Analysis of roof vibrations in longwall workings during shocks 
caused by explosives, 3:46467 

Stability and determination of the thickness of a protective coal 
bench under a weak roof, 3:46428 

LONGWALL MINING/SIMULATION 

Design optimization in underground coal systems. Interim report, 

July-September 1977, 3:46403 (FE-1231-10) 
LONGWALL MINING/VENTILATION 

Irregularities in the emission of methane in longwall mining in coal 

mines, 3:46479 


LUBRICATING OILS 


LOS ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 
LOSS OF COOLANT/DYNAMIC LOADS 
Loads on pressure vessel internals due to subatmospheric-pressure 
waves (BWR), 3:47964 
LOSS OF COOLANT/FLUID FLOW 
Light-Water-Reactor Safety Research Program: quarterly 
progress report, October-December 1977, 3:47815 (ANL-78-25) 
LOSS OF COOLANT/FUEL ELEMENT FAILURE 
Comparative SSYST-1 calculations on the TREAT-FRF2 
experiment (BWR; PWR), 3:47960 
Multirod Burst Test Program progress report, July-December 
1977 (BWR; PWR), 3:47848 (ORNL/NUREG/TM-200) 
LOSS OF COOLANT/HEAT TRANSFER 
Instationary heat transfer in a droplet flow after exceeding of the 
wetting temperature (BWR; PWR), 3:47963 
Light-Water-Reactor Safety Research Program: quarterly 
progress report, October-December 1977, 3:47815 (ANL-78-25) 
Reactor safety research programs. Quarterly progress report, 
October 1-December 31, 1977, 3:47818 (BNL-NUREG-50785) 
LOSS OF COOLANT/HIGH TEMPERATURE 
Temperature analysis from the point of view of probability 
(PWR), 3:47956 
LOSS OF COOLANT/HYDRAULICS 
Experiment recalculation using the thermohydraulic analysis code 
THELKA (BWR; PWR), 3:47958 
Reactor safety research programs. Quarterly progress report, 
October 1-December 31, 1977, 3:47818 (BNL-NUREG-50785) 
LOSS OF COOLANT/PRESSURE GRADIENTS 
Multidimensional wave propagation with FLASH-Genre codes 
(PWR), 3:47870 
LOSS OF COOLANT/PRESSURE SUPPRESSION 
Studies of dynamic loads in pressure suppression containment. 
Quarterly report, July 1-September 30, 1977 (BWR), 3:47844 
(NUREG/CR-0039) 
LOSS OF COOLANT/SIMULATION 
BNL flashing experiments: test facility and measurement 
techniques (BWR; PWR), 3:47817 (BNL-NUREG-24336) 
LOSS OF COOLANT/TEST FACILITIES 
BNL flashing experiments: test facility and measurement 
techniques (BWR; PWR), 3:47817 (BNL-NUREG-24336) 
LOSS OF COOLANT/TWO-PHASE FLOW 
Drift flux correlation in RELAP-UK (Water cooled reactors), 
3:47813 (AEEW-R-1143) 
Laser-Doppler anemometry technique applied to two-phase 
dispersed flows, 3:47837 (NUREG-0375) 
LOSS OF FLOW 
Fuel motion in loss-of-flow accidents (PLOFA code), 3:47983 
LOSS OF FLOW/FUEL ELEMENT FAILURE 
Analysis of in-pile fuel disruption experiments (LMFBR), 3:47858 
(SAND-78-0363C) 
Fast integral model for the transient analysis of a melting fuel pin, 
3:47900 
LOSS OF FLOW/MELTDOWN 
Sodium voiding dynamics and cladding motion in a 37-pin fuel 
assembly during an LOF transient, 3:47878 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOW BTU GAS/COST 
Market opportunities for low-and-intermediate-Btu gas from coal 
in selected areas of industrial concentration. Final report (1978- 
2000), 3:46233 (HCP/T2441-02) 
LOW BTU GAS/MARKET 
Market opportunities for low-and-intermediate-Btu gas from coal 
in selected areas of industrial concentration. Final report (1978- 
2000), 3:46233 (HCP/T2441-02) 
LOW FREQUENCY RADIATION 
See LONG WAVE RADIATION 
LOW-HEAD HYDROELECTRIC POWER PLANTS/DIFFUSERS 
Submersible diffuser (Patent), 3:47027 
LOW-LEVEL RADIOACTIVE WASTES/DECAY 
Impact of decay daughters in low-level radioactive waste, 3:48704 
LOW-LEVEL RADIOACTIVE WASTES/RADIOACTIVE 
WASTE DISPOSAL 
Study of trench water at low-level radioactive waste disposal sites, 
3:48708 
Temporal changes in the distribution of '°7Cs in alluvial soils at 
Los Alamos, 3:48706 (LA-7298-MS) 
LOW-LEVEL RADIOACTIVE WASTES/RADIOMETRIC 
ANALYSIS 
°He detector design for low-level transuranic waste assay, 3:48616 
LP-GAS 
See LIQUEFIED PETROLEUM GASES 
LUBRICATING OILS 
See also WASTE OILS 
Composition and structure of hydrocarbons and other compounds 
present in low-viscosity extract from samotlor crude oil, 3:46691 





LUBRICATING OILS/CHEMICAL REACTIONS 


LUBRICATING OILS/CHEMICAL REACTIONS 
Chemistry of conversions of residual lube oil cuts during 
hydrocracking, 3:46673 
LUBRICATING OILS/HYDROCRACKING 
Chemistry of conversions of residual lube oil cuts during 
hydrocracking, 3:46673 
LUBRICATING OILS/PERFORMANCE 
Effect of additives in transmission oils on lowering the wear and 
tear of parts, 3:46747 
Study of the protective properties of lubricative-cooling fluids, 
3:46746 
LUBRICATING OILS/PRODUCTION 
Method for reclaiming waste lubricating oils (Patent), 3:46711 
Process for preparing lubricating oil from used waste lubricating 
oil (Patent), 3:46712 
LUCIE-1 REACTOR/REACTOR COOLING SYSTEMS 
Response time testing of platinum-resistance thermometers at St. 
Lucie Nuclear Station, 3:47480 
LUCIE-2 REACTOR/REACTOR COOLING SYSTEMS 
Response time testing of platinum-resistance thermometers at St. 
Lucie Nuclear Station, 3:47480 
LUNGS/IMMUNE REACTIONS 
Current status of immunologic studies in human lung cancer, 
3:48810 (LA-7371-SR) 
LUNGS/NEOPLASMS 
Current status of immunologic studies in human lung cancer, 
3:48810 (LA-7371-SR) 
Reviews of the environmental effects of pollutants. III. 
Chromium, 3:48908 (ORNL/EIS-80) 
Serum alpha-antitrypsin in patients with lung cancer or abnormal 
sputum cytology, 3:48780 
LUNGS/RADIATION INJURIES 
Radiation-induced pulmonary fibrosis: study of changes in 
collagen constituents in different lung regions of beagle dogs 
after inhalation of beta-emitting radionuclides (® Y, *'Y, '**Ce, 
and Sr), 3:48838 
LUNGS/RADIONUCLIDE KINETICS 
Radiation-induced pulmonary fibrosis: study of changes in 
collagen constituents in different lung regions of beagle dogs 
after inhalation of beta-emitting radionuclides (*Y, *'Y, '**Ce, 
and ® Sr), 3:48838 
LURGI PROCESS/COMPARATIVE EVALUATIONS 
Coal gasification for industrial use and power, 3:46249 
Economics of fuel gas from coal: an update including the British 
Gas Corporation’s slagging gasifier. Final report, 3:46209 
(EPRI-AF-782) 
Process alternatives for sulfur management. Overview report. 
Series No. I: F-7, 3:46220 (FE-2240-41) 
LWBR TYPE REACTORS/FUEL DENSIFICATION 
Densification-related pellet diameter shrinkage in low burnup 
thoria base fuels, 3:47560 
LWBR TYPE REACTORS/FUEL-CLADDING INTERACTIONS 
Effect of cladding coating and internal pressurization on fuel- 
= interaction inferred from rod overall length changes, 
47561 
LWGR TYPE REACTORS 
See also N-REACTOR 
LWGR TYPE REACTORS/NEUTRON FLUX 
Calculation of neutron flux distribution of thermal neutrons from 
microtron converter in a graphite moderator with water 
reflector, 3:47520 


MACERALS/ELECTRON SPIN RESONANCE 
ESR diagram: a method to distinguish vitrinite macerals, 3:46318 
MACHINE TOOLS/COMPUTER CODES 
Argonne Code Center numerical control postprocessor inventory, 
3:49308 (ANL/ACC-4) 
MACHINE TOOLS/COOLING 
Biodegradation of high-level oil-in-water emulsions, 3:48257 (Y/ 
DA-7688) 
MACROPHAGES/CELL PROLIFERATION 
Glucocorticoid receptors and glucocorticoid-sensitive secretion of 
neutral proteinases in a macrophage line, 3:48815 
MACROPHAGES/LYSOZYME 
Glucocorticoid receptors and glucocorticoid-sensitive secretion of 
neutral proteinases in a macrophage line, 3:48815 
MACROPHAGES/PEPTIDE HYDROLASES 
Glucocorticoid receptors and glucocorticoid-sensitive secretion of 
neutral proteinases in a macrophage line, 3:48815 
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MACROPHAGES/RECEPTORS 
Glucocorticoid receptors and glucocorticoid-sensitive secretion of 
neutral proteinases in a macrophage line, 3:48815 
MAGMA/COOLING 
Cooling of a system of Dykes and of a subadjacent magma 
chamber, 3:47278 
MAGMA/INTRUSION 
Cooling of a system of Dykes and of a subadjacent magma 
chamber, 3:47278 
Geophysical data on deep-seated magmatic activity below 
Kamchatka and an estimate of the forces that cause the rise of 
magmas into volcanoes, 3:48941 
Mechanism of deep-seated magmatic activity below island-arc 
volcanoes and similar structures, 3:48942 
MAGMA/SOLUBILITY 
Water regime in magma of heightened alkalinity, 3:47281 
MAGMA SYSTEMS/SIMULATION 
Sourcelines, sourceregions, and pathlines for fluids in 
hydrothermal systems related to cooling plutons, 3:47248 
MAGNESIUM/ACTIVATION ANALYSIS 
Savannah River Laboratory hydrogeochemical and stream 
sediment reconnaissance. Preliminary basic data release, ground 
water in Winston-Salem 1° x 2° NTMS area, North Carolina, 
Virginia, and Tennessee. National Uranium Resource 
Evaluation Program., 3:46807 (DPST-78-146-3) 
MAGNESIUM/ATOM COLLISIONS 
Cross sections and equilibrium fractions of D* and D2* ions in 
metal vapors. Project progress report, June 1, 1976-February 1, 
1978 (2 to 160 KeV), 3:48962 (COO-4022-1) 
MAGNESIUM/ION COLLISIONS 
Cross sections and equilibrium fractions of D* and D2* ions in 
metal vapors. Project progress report, June 1, 1976-February 1, 
1978 (2 to 160 KeV), 3:48962 (COO-4022-1) 
D™ formation by double-electron capture in alkaline-earth vapors: 
recent results, 3:49222 (BNL-50727) 
MAGNESIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
MAGNESIUM SILICATES 
See also TALC 
MAGNESIUM SILICATES/INFRARED SPECTRA 
Surface structure and mechanisms of gasification catalysts 
deactivation. Quarterly report, August 1-October 31, 1977, 
3:46218 (FE-2229-7) 
MAGNESIUM SILICATES/RAMAN SPECTRA 
Surface structure and mechanisms of gasification catalysts 
deactivation. Quarterly report, August 1-October 31, 1977, 
3:46218 (FE-2229-7) 
MAGNET COILS/ALIGNMENT 
Allowable misalignment of various elements of the TMX magnet 
set, 3:49205 (UCID-17766) 
MAGNET COILS/DESIGN 
Niobium-tin deals toroidal magnet system for a high field ignition 
test reactor, 3:49201 (BNL-50802) 
MAGNET COILS/FEASIBILITY STUDIES 
Niobium-tin deals toroidal magnet system for a high field ignition 
test reactor, 3:49201 (BNL-50802) 
MAGNET COILS/MAGNETIC FIELD CONFIGURATIONS 
Double-layer field-shaping coil system, 3:49210 
MAGNET COILS/MAINTENANCE 
Niobium-tin deals toroidal magnet system for a high field ignition 
test reactor, 3:49201 (BNL-50802) 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC DIPOLES/COORDINATES 
Locating a buried magnetic dipole, 3:49037 (SAND-77-0646C) 
MAGNETIC ENERGY STORAGE 
See also SUPERCONDUCTING MAGNETS 
Applied research on energy storage and conversion for 
photovoltaic and wind energy systems. Volume I. Study 
summary and concept screening. Final report, 3:47101 (HCP/ 
T22221-01/1) 
MAGNETIC ENERGY STORAGE/ENERGY TRANSFER 
Energy storage and transfer system for experimental power 
reactor, 3:49213 (ANL/FPP/TM-103) 
MAGNETIC ENERGY STORAGE EQUIPMENT/DESIGN 
so Aan magnetic energy storage, 3:47985 (LA-UR-78- 
1345) 
MAGNETIC FIELD REVERSAL/RESEARCH PROGRAMS 
Cornell's RECE program on field-reversing electron and ion 
rings, 3:49148 (COO-2319-37) 
MAGNETIC FIELDS 
See also MAGNETIC FIELD REVERSAL 
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MAGNETIC FIELDS/HEALTH HAZARDS 
Environmental Development Plan (EDP). Magnetic fusion 
program (Environmental, health, and safety concerns of 
Magnetic Fusion Program), 3:46986 (DOE/EDP-0008) 
Quantitative review of human susceptibility to magnetic fields, 
3:48918 (UCID-17773) 
MAGNETIC MIRROR CONFIGURATIONS/BEAM INJECTION 
HEATING 
Ion heating on high-current electron beam interaction with a 
plasma and capture of a part of the beam into a mirror magnetic 
trap, 3:49048 
MAGNETIC MIRROR TYPE REACTORS 
See also FIELD-REVERSED MIRROR REACTORS 
TMR REACTORS 
TMX DEVICES 
MAGNETIC MIRROR TYPE REACTORS/DESIGN 
D-*He-fueled bumpy torus reactors, 3:49162 
MAGNETIC MIRROR TYPE REACTORS/NEUTRAL ATOM 
BEAM INJECTION 
Fueling with neutral beams, 3:49239 (CONF-771129-) 
MAGNETIC MIRROR TYPE REACTORS/REACTOR 
FUELING 
Fueling with neutral beams, 3:49239 (CONF-771129-) 
MAGNETIC MIRRORS 
See also MFTF DEVICES 
MAGNETIC MIRRORS/ADIABATIC COMPRESSION 
HEATING 
Heating of field-reversed plasma rings estimated with two scaling 
models, 3:49041 (UCID-17802) 
MAGNETIC MIRRORS/BEAM INJECTION HEATING 
Heating of field-reversed plasma rings estimated with two scaling 
models, 3:49041 (UCID-17802) 
MAGNETIC MIRRORS/ICR HEATING 
High power ion cyclotron resonance heating in a multiple mirror 
machine, 3:49051 
MAGNETIC MIRRORS/ION DENSITY 
Time-of-flight calculations in mirror-type ion-electron converters, 
3:49067 
MAGNETIC MIRRORS/MAGNETIC FIELD REVERSAL 
Cornell's RECE program on field-reversing electron and ion 
rings, 3:49148 (COO-2319-37) 
Generation and behavior of long-lived field reversing electron 
rings in strong toroidal fields, 3:49049 
MAGNETIC MIRRORS/PLUGGING 
Internal-ring end-stopper for open-ended devices, 3:49042 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOHYDRODYNAMICS/FLOW MODELS 
Effect of wall temperature on channel performance with and 
without slag, 3:48206 (CONF-780307-7) 
Flow predictions for MHD channels with an approximation for 
three-dimensional effects, 3:48207 (SAND-78-0111C) 
MAGNETOMETERS/DESIGN 
Thin-film dc squid gradiometer, 3:48495 
MAGNETOPAUSE/CONFIGURATION 
Observed detailed structure of the sunward magnetopause and 
boundary layer (Plasma, momentum, and energy transfer 
model), 3:48957 (EGG-1183-5088) 
MAINE/GEOLOGY 
New England seismotectonic study activities during Fiscal Year 
1977, 3:48936 (NUREG/CR-0081) 
MAINE/SEISMOLOGY 
New England seismotectonic study activities during Fiscal Year 
1977, 3:48936 (NUREG/CR-0081) 
MAIZE/BIOLOGICAL RADIATION EFFECTS 
Effects on plants (X and gamma radiation, barley, maize, 
Nicotiana, Saintpaulia, Tradescantia), 3:48823 (BNL-24396) 
MALNUTRITION 
See NUTRITIONAL DEFICIENCY 
MAMMALS/POLLUTION 
Actinide elements in aquatic and terrestrial environments, 3:48703 
(ORNL-5365) 
MAN 
See also PERSONNEL 
MAN/BIOLOGICAL RADIATION EFFECTS 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
MAN/CLONE CELLS 
Health effects of combustion-generated soot and polycyclic 
aromatic hydrocarbons. Task III, 3:48910 (TID-28479) 
MAN/ENVIRONMENTAL EXPOSURE PATHWAY 
Assessment of **Tc releases to the atmosphere: a plea for applied 
research (Dose to man through food chain concentration), 
3:48710 (ORNL/TM-6260) 


MARINE ECOSYSTEMS 


MAN/NUTRITIONAL DEFICIENCY 

Reviews of the environmental effects of pollutants. ITI. 

Chromium, 3:48908 (ORNL/EIS-80) 
MAN/RADIATION DOSES 

Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 

MAN/RADIONUCLIDE KINETICS 

Assessment of °°Tc releases to the atmosphere: a plea for applied 
research (Dose to man through food chain concentration), 
3:48710 (ORNL/TM-6260) 

MAN/SENSITIVITY 

Quantitative review of human susceptibility to magnetic fields, 

3:48918 (UCID-17773) 
MAN/SKIN DISEASES 

Reviews of the environmental effects of pollutants. III. 

Chromium, 3:48908 (ORNL/EIS-80) 
MANGANESE/ACTIVATION ANALYSIS 

Savannah River Laboratory hydrogeochemical and stream 
sediment reconnaissance. Preliminary basic data release, ground 
water in Winston-Salem 1°x 2° NTMS area, North Carolina, 
Virginia, and Tennessee. National Uranium Resource 
Evaluation Program., 3:46807 (DPST-78-146-3) 

MANGANESE/BIOLOGICAL ACCUMULATION 

Heavy metals in mussels (Mytilus galloprovincialis) from the Gulf 
of La Spezia and from the promontory of Portofino, Italy, 
3:48727 

Metal survey of the marine clam Pitar morrhuana collected near a 
Rhode Island (USA) electroplating plant, 3:48873 

MANGANESE/BIOLOGICAL EFFECTS 

Metal survey of the marine clam Pitar morrhuana collected near a 

Rhode Island (USA) electroplating plant, 3:48873 
MANGANESE/DIFFUSION 

Process for diffusing metallic coatings into ceramics to improve 

their voltage withstanding capabilities (Patent), 3:48383 
MANGANESE/EXCRETION 

Chelation in metal intoxication. VI. Influence of PAS and CDTA 

on the excretion of manganese in rabbits given MnOz, 3:48885 
MANGANESE/ION CHANNELING 

Studies of defects and surfaces by channeling, 3:48320 (CONF- 
770642-15) 

MANGANESE/QUANTITATIVE CHEMICAL ANALYSIS 

Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 

Distribution of Mn, Fe, Zn, Cd, and Cu in Baltic seawater; a study 
on the basis of one anchor station, 3:48724 

MANGANESE COMPLEXES/CATALYTIC EFFECTS 

Transition metal alkyl chemistry at elevated carbon monoxide 
pressures. An infrared spectroscopic study of systems related to 
catalytic intermediates in homogeneous hydroformylation 
reactions, 3:48458 

MANGANESE COMPOUNDS/CHEMICAL REACTIONS 

Products of reaction of superoxide and hydroxyl radicals with 

Mn” cation, 3:48450 
MANGANESE OXIDES/ELECTRON MICROPROBE ANALYSIS 
Rapid characterization of drilled test earth cores by x-ray energy 
dispersive analysis, 3:47259 (PNL-2655) 
MANITOBA/HYDROELECTRIC POWER PLANTS 
Hydropower in manitoba, 3:47024 
MANPOWER/DEMAND FACTORS 

Craft estimation as a spinoff from cost estimation, 3:48061 (K/ 

CSD/INF-78/2) 
MANUFACTURING/ENERGY EFFICIENCY 

Energy-efficiency improvement targets in the machinery (except 
electrical) industry (SIC 35). Volume I, 3:48126 (FEA/D-77/ 
256) 

Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume I, 3:48127 (FEA/D-77/ 
259) 

Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume II. Target support 
document, 3:48128 (FEA/D-77/260) 

MANURES/ANAEROBIC DIGESTION 
Green plants as solar energy converters, 3:47099 
MANURES/ENERGY SOURCE DEVELOPMENT 

Energy for the villages of Africa: recommendations for African 

governments and outside donors, 3:48199 (NP-23242) 
MAPS/IMAGE PROCESSING 

ALICE system for digitizing map data, 3:48929 

MARCOULE PHENIX REACTOR 

See PHENIX REACTOR 
MARICULTURE 

See AQUACULTURE 
MARINE ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 





MARKOV PROCESS/USES 


MARKOV PROCESS/USES 
Intermittently operating double systems for the extraction and 
transport in underground and open cast mining: methods of 
selection, 3:48585 
MARYLAND/ENERGY CONSUMPTION 
Energy situation in the Mid-Atlantic region, 3:48137 (BNL-50703) 
MARYLAND/ENERGY SUPPLIES 
my situation in the Mid-Atlantic region, 3:48137 (BNL-50703) 


See RESPIRATORS 
MASS SPECTROMETERS/CALIBRATION 
Method for fluorinating coal (Patent), 3:46319 
MASS SPECTROMETERS/EVALUATION 
Time-of-flight mass spectrometer for monitoring light gases in a 
uranium enrichment cascade. A preliminary evaluation, 3:46847 
(GAT-922) 
MASS TRANSIT SYSTEMS/ECONOMIC ANALYSIS 
Potential for transit as an energy saving option, 3:48237 (FEA/D- 
4 


76/224) 
MASS TRANSIT SYSTEMS/FEASIBILITY STUDIES 
Potential for transit as an energy saving option, 3:48237 (FEA/D- 
76/224) 
MASSACHUSETTS/GEOLOGY 
New England seismotectonic study activities during Fiscal Year 
1977, 3:48936 (NUREG/CR-0081) 
MASSACHUSETTS/SEISMOLOGY 
New England seismotectonic study activities during Fiscal Year 
1977, 3:48936 (NUREG/CR-0081) 
MASSACHUSETTS INSTITUTE TECHN. ALCATOR 
See ALCATOR DEVICE 
MAST CELLS/RECEPTORS 
Theory of equilibrium binding of symmetric bivalent haptens to 
cell surface antibody: application to histamine release from 
basophils (Mathematical model), 3:48813 
MATERIALS/INFORMATION SYSTEMS 
Materials information data bank, 3:48299 (SAND-77-0735) 
MATERIALS TESTING 
See also NONDESTRUCTIVE TESTING 
MATERIALS TESTING/SAMPLE PREPARATION 
Evaluation of the round compact specimen for fatigue-crack 
growth rate testing, 3:48326 (HEDL-TME-78-56) 
MATERIALS TESTING/TEST FACILITIES 
Materials development for thermochemical cycles: sulfuric acid 
vaporizer. Semiannual technical report, October 1, 1977-March 
31, 1978, 3:48347 (UCID-17835-78-1) 
MATHEMATICS 
See also MEASURE THEORY 
MATHEMATICS/FUNCTIONS 
Marginal densities of radially symmetric densities in two and three 
dimensions, 3:49314 (LA-7283-MS) 
MEASURE THEORY/QUANTUM MECHANICS 
States and state-preparing procedures in quantum mechanics, 
3:49034 
MEASURING INSTRUMENTS 
See also ANEMOMETERS 
CALORIMETERS 
DOSEMETERS 
FLOWMETERS 
MAGNETOMETERS 
OXYGEN METERS 
RADIATION DETECTORS 
RADIATION MONITORS 
RADIOMETRIC GAGES 
STRAIN GAGES 
THERMOCOUPLES 
THERMOMETERS 
BNL light water reactor thermohydraulic development program; 
instrumentation tasks, 3:47836 (NUREG-0375) 
State of the art: two-phase flow calibration techniques, 3:47838 
(NUREG-0375) 
MEASURING INSTRUMENTS/SPECIFICATIONS 
Sensitometry in diagnostic radiology, radiation therapy, and 
nuclear medicine, 3:48796 
MEASURING METHODS 
Validation of the HTO-18 method for determination of CO2 
production of lizards (genus Sceloporus), 3:48788 
MECHANICAL STRUCTURES 
See also SUPPORTS 
MECHANICAL STRUCTURES/BLAST EFFECTS 
— of nuclear weapons. Third edition (Book), 3:48643 (TID- 
1) 
MECHANICAL STRUCTURES/DEFORMATION 
High-speed deformations, 3:48485 (LA-tr-78-51) 
MECHANICAL STRUCTURES/STRESS ANALYSIS 
Computer based mechanical property data storage and retrieval 
system suitable for finite-element elastic-plastic structural 
analysis, 3:48478 (SAND-77-1930) 
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MECHANICS 
See also QUANTUM MECHANICS 
MECHANICS/COMPUTER CODES 
DYNAZ2D: an explicit finite element and finite difference code for 
axisymmetric and plane strain calculations (user's guide), 
3:49033 (UCRL-52429) 
MEDICAL SUPPLIES/RISK ASSESSMENT 
Regulation of food and drugs including risk concepts, 3:48922 
MEDICINES 
See DRUGS 
MEDITERRANEAN SEA/GEOLOGY 
Comments on an attempt to reconstruct the origin of the 
Mediterranean, 3:46590 
MEDITERRANEAN SEA/PETROLEUM DEPOSITS 
Comments on an attempt to reconstruct the origin of the 
Mediterranean, 3:46590 
MELTDOWN 
See also CORE CATCHERS 
Effect of creep on thermal fracturing in oxide crusts, 3:47898 
Fuel motion in loss-of-flow accidents (PLOFA code), 3:47983 
MELTDOWN/CRITICALITY 
Recriticality considerations for the loss-of-heat-sink accident with 
scram, 3:47899 
MELTDOWN/FUEL ELEMENT FAILURE 
Verification of rod melting experiments by calculation, 3:47962 
MELTDOWN/FUEL-COOLANT INTERACTIONS 
Simulation of the thermal fuel/coolant reaction in laboratory tests 
for water-cooled reactors, 3:47965 
MELTDOWN/HEAT TRANSFER 
Heat transfer mechanism associated with immersed melting 
surfaces, 3:47889 
Study of heat transfer associated with melting of horizontal 
substrate, 3:47887 
Turbulent convection in horizontal two-layer systems with and 
without interfacial freezing, 3:47888 
MELTDOWN/MATHEMATICAL MODELS 
Experience with the MELSIM-1 program system (BWR; PWR), 
3:47957 
MELTDOWN/MOLTEN METAL-WATER REACTIONS 
Light Water Reactor Safety Research Program. Quarterly report, 
April-June 1977 (Corium-concrete interactions; vapor 
explosions), 3:47852 (SAND-77-2060) 
Steam explosion triggering phenomena: stainless steel and corium- 
E simulants studied with a floodable arc melting apparatus 
(BWR; PWR), 3:47851 (SAND-77-0998) 
MELTDOWN/RESEARCH PROGRAMS 
Light Water Reactor Safety Research Program. Quarterly report, 
April-June 1977 (Corium-concrete interactions; vapor 
explosions), 3:47852 (SAND-77-2060) 
MEMBRANE TRANSPORT/BIOCHEMICAL REACTION 
KINETICS 
Role of the membrane potential in active intestinal sugar transport, 
3:48782 (UR-3490/LCP-9) 
MERCURY 
Distribution and excretion of the mercury chelating agent sodium 
2,3-dimercaptopropane-1-sulfonate in the rat, 3:48892 
MERCURY/BIOLOGICAL ACCUMULATION 
Blood mercury concentration in an urban population, 3:48914 
Heavy metals in mussels (Mytilus galloprovincialis) from the Gulf 
of La Spezia and from the promontory of Portofino, Italy, 
3:48727 
Selectivity in mercury-copper and mercury-iron accumulation in 
plants, 3:48696 
Unusual mercury accumulation in Lichen flora of montenegro, 
3:48870 
MERCURY/ENVIRONMENTAL TRANSPORT 
Environmental behavior of trace contaminants, 3:48692 (ORNL- 
5257) 
Terrestrial Ecology Section, 3:48694 (ORNL-5365) 
MERCURY/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
MERCURY/TOXICITY 
Influences of size, sex, and temperature on the toxicity of mercury 
to two species of crayfishes, 3:48843 
Selected case histories and epidemiologic examples of human 
mercury poisoning, 3:48915 
MERCURY 203/BIOLOGICAL RADIATION EFFECTS 
Autoradiographic changes in the kidney of the whole-body 
sublethally x-ray irradiated rat, 3:48818 
MERCURY 203/TISSUE DISTRIBUTION 
Distribution of inhaled mercury (7°*Hg) in various organs of mice 
and rats, 3:48790 
MERCURY CHLORIDES/TOXICITY 
Toxicity of a mixture of metals on freshwater algae, 3:48851 
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MERCURY COMPOUNDS 
See also ORGANIC MERCURY COMPOUNDS 
MERCURY COMPOUNDS/TOXICITY 
Selected case histories and epidemiologic examples of human 
mercury poisoning, 3:48915 
MESIC ATOMS/MEETINGS 
Mesons in matter, 3:48966 (CONF-770646-) 
MESIC MOLECULES/MEETINGS 
Mesons in matter, 3:48966 (CONF-770646-) 
MESOATOMS 
See MESIC ATOMS 
MESONS/MEETINGS 
Mesons in matter, 3:48966 (CONF-770646-) 
METABOLISM/TRACER TECHNIQUES 
Effect of ethanol on galactose tolerance in man, 3:48787 (LA-UR- 
78-1416) 
METACERCARIAE 
See LARVAE 
METAL INDUSTRY/AIR POLLUTION 
Reviews of the environmental effects of pollutants. III. 
Chromium, 3:48908 (ORNL/EIS-80) 
METAL INDUSTRY/ENERGY CONSERVATION 
Feasibility study: international cooperation in iron and steel 
research. Final report, 3:48250 (TID-28543) 
METAL INDUSTRY/ENERGY CONSUMPTION 
Energy-efficiency improvement targets: fabricated metal products, 
SIC 34, 3:48125 (FEA/D-77/255) 
Energy-use modeling of the iron and steel industry, 3:48186 (BNL- 
24268) 
METAL INDUSTRY/ENERGY CONVERSION 
Smelting-reduction process patterned from the blast furnace, 
3:48254 
METAL INDUSTRY/ENERGY EFFICIENCY 
Energy-efficiency improvement targets: fabricated metal products, 
SIC 34, 3:48125 (FEA/D-77/255) 
METAL INDUSTRY/EQUIPMENT 
Energy-efficiency improvement targets in the machinery (except 
electrical) industry (SIC 35). Volume I, 3:48126 (FEA/D-77/ 
256) 
METAL INDUSTRY/WATER POLLUTION 
Reviews of the environmental effects of pollutants. III. 
Chromium, 3:48908 (ORNL/EIS-80) 
METAL-GAS BATTERIES 
See also TIRON-AIR BATTERIES 
METAL-GAS BATTERIES/ELECTRODES 
Electrocatalysis of the oxygen reduction process on metal chelates 
in acid electrolyte, 3:48038 
Silver catalyst in the hydrophobic oxygen electrode, 3:48039 
METAL-METAL OXIDE BATTERIES 
See also NICKEL-ZINC BATTERIES 
SILVER-CADMIUM BATTERIES 
SILVER-ZINC BATTERIES 
METAL-METAL OXIDE BATTERIES/DESIGN 
~——_ aaa iron-silver battery (Patent; FEO/kOH/Ag), 


METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
METAL-NONMETAL BATTERIES/PERFORMANCE 
Lithium-copper molybdate and lithium-copper tungstate organic 
solvent batteries (In LiAsF¢-y-butyrolactone), 3:48028 
METAL-NONMETAL BATTERIES/RESEARCH PROGRAMS 
Sodium-antimony trichloride battery development program for 
load leveling. Interim report, 3:48025 (EPRI-EM-751) 
METALS 
See also ACTINIDES 
ALKALI METALS 
ALKALINE EARTH METALS 
LIQUID METALS 
RARE EARTHS 
Dry deposition loading of Lake Michigan by airborne particulate 
matter, 3:48735 
Influence of clay-solute interactions on aqueous heavy metal ion 
levels, 3:48700 
Metallic contamination of food during preparation and storage: 
development of methods and some preliminary results, 3:48816 
METALS/BIOLOGICAL ACCUMULATION 
Effect of size upon metal content of shellfish, 3:48877 
ey localization of chemicals of teratogenic importance, 
48898 
Heavy metals in the lichen Caloplaca aurantia from urban, 
suburban and rural regions in Israel (a comparative study), 
3:48859 
Selectivity in mercury-copper and mercury-iron accumulation in 
plants, 3:48696 
METALS/BIOLOGICAL EFFECTS 
Biological effects of heavy metals on Juvenile Bay scallops, 
Argopecten irradians, in short-term exposures, 3:48880 


METHANOL/CHARGES 


Toxicity of metal mixtures to chick embryos, 3:48902 
Toxicity of metals to chick embryos, 3:48903 
METALS/DEFORMATION 
Constitutive relations for non-elastic deformation, 3:47721 
High-speed deformations, 3:48485 (LA-tr-78-51) 
METALS/ECOLOGICAL CONCENTRATION 
Distribution of particulate metals, chlorophyll and seston in the 
Baltic Sea, 3:48854 
METALS/ELECTRONIC STRUCTURE 
Angle-resolved photoelectron spectroscopy applied to the 
determination of the surface electronic structure of crystalline 
metals, 3:48335 (LBL-7676) 
METALS/ENVIRONMENTAL TRANSPORT 
Atmospheric input and origin of selected elements in Walker 
Branch watershed, Oak Ridge, Tennessee, 3:48699 
METALS/MACHINING 
Biodegradation of high-level oil-in-water emulsions, 3:48257 (Y/ 
DA-7688) 
METALS/PHYSICAL RADIATION EFFECTS 
Validity of rate theory as used in irradiation studies, 3:48372 
METALS/PURIFICATION 
Intermetallic compounds and metal purification (Patent), 3:48435 
METALS/SURFACES 
Angle-resolved photoelectron spectroscopy applied to the 
determination of the surface electronic structure of crystalline 
metals, 3:48335 (LBL-7676) 
METALS/TOXICITY 
Cytotoxic response of nicotiana protoplasts to metal ions: a survey 
of the chemical elements, 3:48857 
METHANATION/SIMULATION 
Development of a modular software system for the dynamic 
simulation of coal conversion plants. Quarterly report, October- 
December 1977, 3:46223 (FE-2338-8) 
METHANE 
Effect of gas pressure in coal seams on their self-ignition 
(Inhibiting effect on spontaneous combustion), 3:46447 
Methane selectivity of hydrogenolysis reactions on nickel, 3:46202 
METHANE/BIOSYNTHESIS 
Energy and protein production from pulp mill wastes, 3:47015 
(COO-2983-7) 
Fermentation for methane production, 3:47014 (CONF-7609161-) 
Green plants as solar energy converters, 3:47099 
METHANE/CONTROL 
Effect of water pumped into a gassy coal seam, 3:46451 
METHANE/DESORPTION 
Detection of gas burst hazards by desorption method, 3:46452 
METHANE/DIFFUSION 
Study of hydrocarbon-shale interaction. Progress report No. 8, 
January 1-March 31, 1978, 3:46756 (ORO-5197-8) 
METHANE/DILUTION 
Unspecific treatment of coal seams by means of the mechanized 
system KM-81 E, 3:46442 
METHANE/EXPLOSIONS 
Comparison of the suppressive behaviour against coal-dust 
explosions of SMRE triggered barriers in the Buxton and 
Tremonia test galleries, 3:46488 
Investigations of the suppression of coal-dust and methane 
explosions by triggered barriers, 3:46487 
Results obtained with the methods used to classify the anti-flash 
properties of anti-firedamp explosives, 3:46441 
METHANE/FORECASTING 
Assumed development of methane in the mining of the south part 
of the Ostrava-Karvina basin, 3:46443 
METHANE/GAS FLOW 
Method for blocking gas flow in a coal seam (Patent), 3:46414 
METHANE/MONITORING 
Automatic detection of methane and fire hazards in hard coal 
mines, 3:46547 
Detection of gas burst hazards by desorption method, 3:46452 
Irregularities in the emission of methane in longwall mining in coal 
mines, 3:46479 
METHANE/PARTIAL OXIDATION PROCESSES 
Stability of low surface area nickel catalysts in coking 
environments, 3:47007 
METHANE/SYNTHESIS 
—" of surface carbon on alumina supported nickel, 
47011 
Environmental control technology for atmospheric carbon 
dioxide. Quarterly progress report No. 1, June 20, 1977- 
September 30, 1977, 3:48652 (BNL-50794) 
Study of H2S and CO adsorption on alumina supported nickel 
catalysts by infrared spectroscopy, 3:47012 
METHANOL/CHARGES 
Economic feasibility study: fuel grade methanol from coal for 
Office of Commercialization of the Energy Research and 
Development Administration, 3:46241 (TID-27606) 





METHANOL/ENERGY STORAGE 


METHANOL/ENERGY STORAGE 
Coal gasification for industrial use and power, 3:46249 
METHANOL/MARKET 

Economic feasibility study: fuel grade methanol from coal for 
Office of Commercialization of the Energy Research and 
Development Administration, 3:46241 (TID-27606) 

METHANOL/PRODUCTION 

Economic feasibility study: fuel grade methanol from coal for 
Office of Commercialization of the Energy Research and 
Development Administration, 3:46241 (TID-27606) 

METHANOL/SYNTHESIS 

Distillation, pyrolysis and alcohol production from wood, 3:47018 
(CONF-7609161-) 

Environmental control technology for atmospheric carbon 
dioxide. Quarterly progress report No. 1, June 20, 1977- 
September 30, 1977, 3:48652 (BNL-50794) 

Liquid phase methanol. Interim report, 3:47016 (EPRI-AF-693) 

Study of the deactivation of methanol synthesis catalysts. Final 
report, 3:47017 (EPRI-AF-694) 

METHANOL/USES 

Method of operating an internal combustion engine fed with a 

reformed gas (Patent), 3:48278 
METHYL ISOBUTYL KETONE 

Use of computer in the evaluation of distillation-column 

performance, 3:46658 
METHYLBENZENE 

See TOLUENE 
METHYLENE BLUE/ADSORPTION 

Studies on evaluation and utilization of activated carbon. II. 
Liquid phase adsorption properties of activated carbon prepared 
from sulfonated asphalt, 3:46726 

METHYLMERCURY/BIOLOGICAL ACCUMULATION 

Tissue uptake, subcellar distribution, and metabolism of 
4CH3HgCl and CH;”* HgCl by rainbow trout, Salmo 
gairdneri, 3:48789 

METHYLMERCURY/TOXICITY 

Selected case histories and epidemiologic examples of human 
mercury poisoning, 3:48915 

2-METHYLPROPENE/CHEMICAL REACTIONS 

Isotopically selective CO transverse excitation laser induced 
chemical reactions of CleCF2 and Br2CF2 with olefins, 3:48467 

2-METHYLPROPENE/POLYMERIZATION 

Electrical conductivity and catalytic properties of aluminum 
chloride/hydrocarbon complex in isobutylene polymerization, 
3:46665 

MFTF DEVICES/DESIGN 

Mirror fusion test facility design and construction, 3:49167 
MFTF DEVICES/NEUTRAL BEAM SOURCES 

Beams and superconducting magnets for MFTF, 3:49206 
MFTF DEVICES/RESEARCH PROGRAMS 

Overview and objectives of the MFTF program, 3:49166 

Procurement, schedules, and status of MFTF, 3:49168 
MFTF DEVICES/SUPERCONDUCTING MAGNETS 

Beams and superconducting magnets for MFTF, 3:49206 
MHD CHANNELS/ELECTRIC ARCS 

Cathode spots on metal electrodes in conditions of MHD channel, 
3:48209 

MHD CHANNELS/FLOW MODELS 

Effect of wall temperature on channel performance with and 
without slag, 3:48206 (CONF-780307-7) 

Flow predictions for MHD channels with an approximation for 
three-dimensional effects, 3:48207 (SAND-78-0111C) 

Plasma flow computation method for MHD conversion channels, 
3:48208 

MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 
OPEN-CYCLE MHD GENERATORS 
MHD GENERATORS/NOZZLES 

Experimental study on nozzles of MHD-generators with 

deformation of a supersonic flow, 3:48204 
MHD GENERATORS/SUPERCONDUCTING MAGNETS 

Design of superconducting magnets for full scale MHD 
generators, 3:48203 

Superconducting magnetohydrodynamics magnet development 
program. Phase I: quarterly technical progress report No. 1. 
Interim report, May 1-July 31, 1976 , 3:48202 (TID-27958) 

MICE/GENETIC RADIATION EFFECTS 

Effects of a radiation-induced a-thalassemia on the production of 
multiple forms of hemoglobins in fetal mice, 3:48833 (CONF- 
780638-1) 

MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICHIGAN/ENERGY SUPPLIES 

Petroleum supply alternatives for the Northern Tier States 

through 1980, 3:46701 (FEA/H-76/445) 
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MICHIGAN/OIL SHALE DEPOSITS 
Oil shale programs. Eighth quarterly report, October 1977- 
December 1977, 3:46779 (SAND-78-0858) 
MICHIGAN/PUBLIC OPINION 
State concerns about the disposal of high-level radioactive waste 
(Reaction of State of Michigan to DOE program for selection 
of radioactive waste repository sites), 3:46953 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROEMULSION FLOODING/DEMONSTRATION 
PROGRAMS 
Pilot demonstration of enhanced oil recovery by micellar polymer 
waterflooding: Phase B. Quarterly report, fourth quarter, 1977, 
3:46605 (SAN-1395-17) 
MICROEMULSION FLOODING/EFFICIENCY 
Rate dependence of micellar emulsion displacement and anomalies 
due to x-ray shadowgraphy analysis, 3:46614 
MICROEMULSION FLOODING/ENVIRONMENTAL 
IMPACTS 
Environmental impact assessment: enhanced oil recovery by 
micellar-polymer flood, Long Beach, California, 3:46606 
(UCID-17783) 
MICROEMULSION FLOODING/MATHEMATICAL MODELS 
Rate dependence of micellar emulsion displacement and anomalies 
due to x-ray shadowgraphy analysis, 3:46614 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
UNICELLULAR ALGAE 
VIRUSES 
YEASTS 
MICROORGANISMS/HEALTH HAZARDS 
Approach to the control of potential biological hazards through a 
peer review process, 3:48798 (CONF-780561-1) 
MICROORGANISMS/POLLUTION 
Synthetic Fuels Program, 3:48659 (ORNL-5365) 
MICROPROCESSORS/PROGRAMMING 
IBM 370/360 software package for developing stand alone LSI-11 
systems, 3:49324 (SLAC-PUB-2103) 
LLL 8080 BASIC-II interpreter user's manual, 3:49326 (UCID- 
17752) 
Tektronix GS-4051: MCS-8080 software system, 3:49327 (UCID- 
17779) 
MICROWAVE RADIATION/ABSORPTION 
Microwave absorption coefficients of atmospheric pollutants and 
constituents, 3:48669 
MID-ATLANTIC REGION/COASTAL REGIONS 
ERDA'’s oceanographic program for the mid-atlantic coastal 
region (Research on environmental effects of energy 
development), 3:48743 (BNL-24016) 
MIDDLE EAST/ECONOMIC DEVELOPMENT 
Abu Dhabi fund for Arab economic development, 3:48066 
MILITARY EQUIPMENT/MANUFACTURING 
Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume I, 3:48127 (FEA/D-77/ 
259) 


Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume II. Target support 
document, 3:48128 (FEA/D-77/260) 

MILL TAILINGS/RADIATION HAZARDS 

Design for planning the cleanup of formerly used radium- 
contaminated sites, 3:48469 (ORNL/TM-6298) 

MINE DRAINING/ENVIRONMENTAL EFFECTS 
Mine drainage problems in North Derbyshire, 3:46383 
MINE HAULAGE/CONTROL SYSTEMS 

Radio communication in mines, 3:46426 
MINE HAULAGE/DIESEL ENGINES 

Experience with self-propelled monorails, 3:46423 
MINE HAULAGE/ECONOMICS 

Experience with rope haulage systems on tracks, 3:46424 
MINE HAULAGE/EFFICIENCY 

Possibilities of increasing the efficiency of track-bound haulage in 

roadways, particularly diesel locomotive haulage, 3:46420 
MINE HAULAGE/ELECTRIC RAILWAYS 
Manless locomotive coal haulage in a Polish mine, 3:46412 
MINE HAULAGE/MINING EQUIPMENT 

Intermittently operating double systems for the extraction and 
transport in underground and open cast mining: methods of 
selection, 3:48585 

MINE HAULAGE/REGULATIONS 
Limits = track-bound haulage from the authorities’ point of view, 
3:464 
MINE HAULAGE/TESTING 
Possible tests and results from the Rope Testing Station, 3:46421 
MINE RESCUE 
Locating a buried magnetic dipole, 3:49037 (SAND-77-0646C) 
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MINE ROADWAYS/CONSTRUCTION 
Rationalisation of roadway drivage, 3:46450 
MINE ROADWAYS/ROOF BOLTS 
Behavior of roof bolts in roadways as a function of the location of 
the longwall face, 3:46440 
MINE ROADWAYS/STABILIZATION 
Subsidence control for structures above abandoned coal mines, 
3:46387 
MINE ROADWAYS/WASTE MANAGEMENT 
Improvements to conventional drivage techniques in rock, 3:46469 
MINERAL ACIDS 
See INORGANIC ACIDS 
MINERAL RESOURCES/AERIAL SURVEYING 
Processing aerial and satellite data, 3:48738 
MINERAL RESOURCES/DATA ANALYSIS 
ALICE system for digitizing map data, 3:48929 
MINERAL RESOURCES/PROSPECTING 
Antarctica awakes--minerals for the 21st century, 3:46569 
MINERAL WASTES/CRUSHING 
Washery wastes for brickmaking, 3:46368 
MINERAL WASTES/WASHING 
Recovery of fuel from oil spoil heaps for use in power stations, 
3:46512 
Utilization of coal washery underflow and of products recovered 
from spoil heaps in HBNPC power stations, 3:46511 
MINERAL WASTES/WASTE PRODUCT UTILIZATION 
Overburden rocks of the Kansk-Achinsk Basin as a raw material 
for the production of agloporite, 3:46460 
Utilization of washery wastes for producing building materials, 
3:46369 
Utilization of mineral raw waste materials discharged from the 
coal preparation plants of Comecon countries, 3:46365 
Washery wastes for brickmaking, 3:46368 
MINERALS 
See also APATITES 
BENTONITE 
CLAYS 
FELDSPARS 
GARNETS 
MULLITE 
TALC 
URANIUM MINERALS 
ZEOLITES 
MINERALS/AERIAL SURVEYING 
Geographical data structures supporting regional analysis, 3:48741 
(CONF-780622-38) 
MINERALS/BIBLIOGRAPHIES 
Coal minerals bibliography. Quarterly report No. 3, December 15, 
1977-March 15, 1978, 3:46314 (FE-2692-3) 
MINERALS/CATALYTIC EFFECTS 
Solvent refined coal (SRC) process. Annual technical progress 
report, January-December 1977, 3:46257 (FE-496-149) 
MINERALS/PROSPECTING 
Offshore use of the self-potential method, 3:48946 
MINERS/HEALTH HAZARDS 
Epidemiological research. Study of the long term effects of how 
concentration of gases on the respiratory system in iron mines in 
Lorraine, 3:48916 
MINERS/PNEUMOCONiOSES 
Pneumoconioses, 3:46543 
MINERS/RESPIRATORY SYSTEM DISEASES 
Epidemiological research. Study of the long term effects of how 
concentration of gases on the respiratory system in iron mines in 
Lorraine, 3:48916 
MINES 
See also COAL MINES 
URANIUM MINES 
MINES/FIRE HAZARDS 
Critical dimensions of accumulations of self-igniting materials, 
3:46545 
MINES/SAFETY 
Mine fires, 3:46476 
MINES/SPONTANEOUS COMBUSTION 
Critical dimensions of accumulations of self-igniting materials, 
3:46545 
MINES/WORKING CONDITIONS 
Epidemiological research. Study of the long term effects of how 
concentration of gases on the respiratory system in iron mines in 
Lorraine, 3:48916 
MINING 
See also COAL MINING 
SOLUTION MINING 
SURFACE MINING 
UNDERGROUND MINING 
MINING/HEALTH HAZARDS 
Regulatory developments in occupational health and safety in 
Great Britain, 3:48924 
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MINING/SAFETY STANDARDS 
Regulatory developments in occupational health and safety in 
Great Britain, 3:48924 
MINING EQUIPMENT 
See also CONVEYORS 
CUTTER LOADERS 
MINING EQUIPMENT/COMPARATIVE EVALUATIONS 

Intermittently operating double systems for the extraction and 
transport in underground and open cast mining: methods of 
selection, 3:48585 

MINING EQUIPMENT/DESIGN 

Energy conserving mining system and method (Patent), 3:48582 

Exploitation of the in-seam miner and operational experience, 
3:46425 

Mining machines in Legnica Glogow copper mining basin: present 
situation and future prospects, 3:48584 

MINING EQUIPMENT/DIESEL ENGINES 

Effects of catalytic reactors on diesel exhaust composition, 3:48590 
(BM-TPR-105) 

Hazards associated with the operation of diesel driven mining 
machines in the Legnica Glogow mining basin, 3:48583 

Use of diesel engines in U.S. mines is threatened by safety/health 
agency, 3:46433 

MINING EQUIPMENT/MANUFACTURING 

Mining machines in Legnica Glogow copper mining basin: present 

situation and future prospects, 3:48584 
MINING EQUIPMENT/OPERATION 

Computer analysis of the operation of self-propelled mining 

machines, 3:48586 
MINING EQUIPMENT/PERFORMANCE TESTING 

Development trends for efficiency increase of planing devices, 
3:47081 

Exploitation of the in-seam miner and operational experience, 
3:46425 

Mechanisation of roadway drivage and opening-up seams, 3:46470 

MINNESOTA/DISTRICT HEATING 

Large-city district-heating studies for the Minneapolis-St. Paul 

area, 3:48116 (ORNL/TM-6283) 
MINNESOTA/ENERGY SUPPLIES 

Petroleum supply alternatives for the Northern Tier States 

through 1980, 3:46701 (FEA/H-76/445) 
MINNESOTA/FOSSIL-FUEL POWER PLANTS 

Environmental review process for fossil fuel plants in Minnesota, 

3:47387 
MINNESOTA/WIND POWER PLANTS 

Application of wind power systems to the service area of the 
Minnesota Power and Light Company. Final report, executive 
summary, July 1975-August 1976, 3:47298 (COO-2618- 
1(Summ.)) 

MIRROR FUSION TEST FACILITY 
See MFTF DEVICES 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISSISSIPPI/SEISMIC SURVEYS 

Earthquake instrumentation in the southeastern region, 3:48937 

(Y/EN-213) 
MISSOURI/SEISMIC SURVEYS 
Earthquake instrumentation in the southeastern region, 3:48937 
(Y/EN-213) 
MOBIL M-GASOLINE PROCESS 
See also GASOLINE 
SYNTHETIC FUELS 
MOBIL M-GASOLINE PROCESS/PILOT PLANTS 

Fluid bed process studies on selective conversion of methanol to 
high octane gasoline. Monthly report for August 1977, 3:47008 
(FE-2490-11) 

MOBILE HOMES/LEAK TESTING 

Air leakage measurements in a mobile home. Final report, 3:48226 
(PB-257102) 

MOBILE HOMES/MANUFACTURING 

Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume I, 3:48127 (FEA/D-77/ 
259) 

Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume II. Target support 
document, 3:48128 (FEA/D-77/260) 

MOBILE HOMES/SOLAR SPACE HEATING 

Data acquisition and processing with a HP 9825 desk top 
calculator controlled instrumentation system in the Los Alamos 
solar mobile/modular home, 3:47198 (LA-UR-78-773) 

MOBILE HOMES/SOLAR WATER HEATING 

Data acquisition and processing with a HP 9825 desk top 
calculator controlled instrumentation system in the Los Alamos 
solar mobile/modular home, 3:47198 (LA-UR-78-773) 

MODELS (BIOLOGICAL) 
See BIOLOGICAL MODELS 





MOISTURE 


MOISTURE 
See also WATER 
MOISTURE/ENVIRONMENTAL IMPACTS 
Effect of localized man-made heat and moisture sources in 
mesoscale weather modification, 3:48082 
MOLDING MATERIALS/GRAIN SIZE 
Mold materials for ferrous castings: 1977 Hoyt lecture, 3:48317 
MOLDING MATERIALS/MATERIALS RECOVERY 
Mold materials for ferrous castings: 1977 Hoyt lecture, 3:48317 
MOLDING MATERIALS/RECYCLING 
Mold materials for ferrous castings: 1977 Hoyt lecture, 3:48317 
MOLDING MATERIALS/THERMAL EXPANSION 
Mold materials for ferrous castings: 1977 Hoyt lecture, 3:48317 
MOLDS 
See FUNGI 
MOLDS (CASTING) 
See CASTING MOLDS 
MOLECULAR FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULES 
See also MESIC MOLECULES 
MUONIC MOLECULES 
MOLECULES/STOPPING POWER 
Mean excitation energies for stopping power as derived from 
oscillator-strength distributions (Review), 3:49008 (CONF- 
780534-2) 
MOLLUSCS 
Biological effects of heavy metals on Juvenile Bay scallops, 
Argopecten irradians, in short-term exposures, 3:48880 
Effect of size upon metal content of shellfish, 3:48877 
Metal survey of the marine clam Pitar morrhuana collected near a 
Rhode Island (USA) electroplating plant, 3:48873 
Persistence of chronically accumulated hydrocarbons in the hard 
shell clam Mercenaria mercenaria, 3:48876 
Polarographic studies on the nature of cadmium in scallop, oyster, 
and lobster, 3:48783 
MOLLUSCS/BIOLOGICAL ADAPTATION 
Adjustment of the components of energy balance in the gastropod 
Crepidula fornicata in response to thermal acclimation, 3:48844 
MOLLUSCS/DISTRIBUTION 
Cooling systems, 3:48737 (ORNL-5365) 
MOLLUSCS/ONTOGENESIS 
Synergistic effects of lead, salinity and temperature on embryonic 
development of the mussel Mytilus galloprovincialis, 3:48845 
MOLLUSCS/PHYSIOLOGY 
Cooling systems, 3:48737 (ORNL-5365) 
MOLLUSCS/TEMPERATURE EFFECTS 
Power plant effects, 3:48736 (ORNL-5257) 
ba 2 temperature tolerances of Tellina tenuis and T. fabula, 
:48842 


MOLLUSCS/ULTRASTRUCTURAL CHANGES 
Detoxication of metals by marine bivalves: an ultrastructural study 
of the compartmentation of copper and zinc in the oyster ostrea 
edulis, 3:48874 
MOLTEN METAL-WATER REACTIONS 
Analysis of shapes of solidified melts from entrapment 
experiments, 3:47882 
Effects of pressure on steam explosion triggering in Corium-E 
simulants, 3:47881 
Light Water Reactor Safety Research Program. Quarterly report, 
April-June 1977 (Corium-concrete interactions; vapor 
explosions), 3:47852 (SAND-77-2060) 
MOLTEN METAL-WATER REACTIONS/ACOUSTIC 
MONITORING 
Acoustic detection for small-leak sodium-water reaction, 3:47973 
MOLTEN METAL-WATER REACTIONS/SIMULATION 
Steam explosion triggering phenomena: stainless steel and corium- 
E simulants studied with a floodable arc melting apparatus 
(BWR; PWR), 3:47851 (SAND-77-0998) 
MOLTEN SALT COAL GASIFICATION PROCESS/ 
COMPARATIVE EVALUATIONS 
Coal gasification for industrial use and power, 3:46249 
MOLTEN SALT COAL GASIFICATION PROCESS/PROCESS 
DEVELOPMENT UNITS 
Molten Salt Coal Gasification Process Development Unit. 
Quarterly technical progress report No. 5, April-June 1977, 
3:46240 (SAN-1429-20) 
MOLYBDATES/CATALYTIC EFFECTS 
Sintering of Ni/Al.Os catalysts in H2/H2O atmospheres effects on 
methanation activity, BET area, and nickel metal area 
re Ni, Ni-Ru, Ni-Rh, and NiMoOs catalysts), 
:4701 


MOLYBDATES/SINTERING 
Sintering of Ni/Al2Os catalysts in H2/H2O atmospheres effects on 
methanation activity, BET area, and nickel metal area 
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(Alumina-supported Ni, Ni-Ru, Ni-Rh, and NiMoOs catalysts), 
3:47013 
MOLYBDENUM/CATALYTIC EFFECTS 
Desulfurization of residual petroleum oils and catalysts therefor 
(Patent), 3:46655 
MOLYBDENUM/ION COLLISIONS 
Modelling displacement — in computer simulations of 
particle-solid collisions, 3:48341 
MOLYBDENUM/PHYSICAL RADIATION EFFECTS 
Creep of molybdenum irradiated with fission fragments at low 
temperature, 3:48381 (ORNL-tr-4572) 
Helium generation in twelve pure elements by 14.8-MeV neutrons, 
3:48375 
MOLYBDENUM/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF- 780538-3) 
MOLYBDENUM/SPUTTERING 
Monte Carlo studies of sputtering, 3:49296 (SAND-77-8755) 
MOLYBDENUM 92 TARGET/NEUTRON REACTIONS 
Production cross sections for (n,t) reactions in some medium and 
heavy mass nuclei at 14.6 MeV, 3:48992 
MOLYBDENUM ALLOYS 
See also INCONEL 718 
STAINLESS STEEL-316 
MOLYBDENUM ALLOYS/CORROSION RESISTANCE 
Sulfidation-resistant alloy for coal gasification service. Quarterly 
report, September 1-November 30, 1977 (Fe-18Cr-SAI-1Mo- 
1Hf), 3:48343 (FE-2299-18) 
MOLYBDENUM ALLOYS/MECHANICAL PROPERTIES 
Sulfidation-resistant alloy for coal gasification service. Quarterly 
report, September 1-November 30, 1977 (Fe-18Cr-5A1-1Mo- 
1Hf), 3:48343 (FE-2299-18) 
MOLYBDENUM COMPLEXES/CATALYTIC EFFECTS 
Transition metal alkyl chemistry at elevated carbon monoxide 
pressures. An infrared spectroscopic study of systems related to 
catalytic intermediates in homogeneous hydroformylation 
reactions, 3:48458 
MOLYBDENUM COMPOUNDS/STRUCTURAL CHEMICAL 
ANALYSIS 
Preparation of the new heteronuclear hydride-bridged anion 
MoWCIsH* and determination of the metal-hydrogen bond 
aoe in Mo.2XsH* (X=Cl, Br) by infrared spectroscopy, 
48441 


MOLYBDENUM ORES/SMELTING 
Treatment of molybdenite ore using a 2 kW solar furnace, 3:47226 
(LA-UR-78-1051) 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONOMERS/PRODUCTION 
Specialized production of monomers, 3:46677 
MONTANA/ENERGY SUPPLIES 

Petroleum supply alternatives for the Northern Tier States 

through 1980, 3:46701 (FEA/H-76/445) 
MONTANA/NATURAL GAS DEPOSITS 

Western Gas Sands Project. Quarterly basin activities report, 
3:46753 (NVO-0655-05) 

MONTE CARLO METHOD/ANGULAR DISTRIBUTION 

Monte Carlo method for deep-penetration shielding problems 
based on contribution theory, 3:49026 

MONTE CARLO METHOD/OPTIMIZATION 

Optimization method for exponential biasing in Monte Carlo 

calculations, 3:49027 
MOORINGS/MOTION 

Dynamic response of moored bodies to wave motion, 3:47146 

(CONF-770331-) 
MOORINGS/WAVE FORCES 

Dynamic response of moored bodies to wave motion, 3:47146 

(CONF-770331-) 
MOTORCYCLES/MANUFACTURING 

Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume I, 3:48127 (FEA/D-77/ 
259) 

Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume II. Target support 
document, 3:48128 (FEA/D-77/260) 

MUCOSA 
See MUCOUS MEMBRANES 
MUCOUS MEMBRANES/ULCERS 

Reviews of the environmental effects of pollutants. III. 

Chromium, 3:48908 (ORNL/EIS-80) 
MULLITE/MANUFACTURING 

Development of mullite substrates and containers. Silicon sheet 
growth develo — for the Large Area Silicon Sheet Task of 
the Low-Cost Silicon Solar array Project. Quarterly report No. 
i. re 6, 1977-November 14, 1977, 3:48398 (DOE/JPL/ 

54878-1 
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MULTIGROUP THEORY/MONTE CARLO METHOD 
Formulas for calculating perturbations of neutron transport 
heterogeneous equations by the Monte Carlo Method, 3:47695 
MULTINATIONAL ENTERPRISES/MANAGEMENT 
Nations, companies, and markets: international oil and 
multinational corporations, 3:48165 
MULTINATIONAL ENTERPRISES/PETROLEUM 
INDUSTRY 
Nations, companies, and markets: international oil and 
multinational corporations, 3:48165 
MULTIPLICATION FACTORS/COMPUTER CALCULATIONS 
Uncertainties in K-effective calculations, 3:48504 
MUNICIPAL WASTES/COMBUSTION 
Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume I. Methodology, 
analysis, and results, 3:48175 (MTR-7447(Vol.1)) 
Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume II. Program 
description, 3:48176 (MTR-7447(Vol.2)) 
MUNICIPAL WASTES/RECYCLING 
Solid waste feasibility study of the Ohio Valley Regional 
Development District. Final report, 3:48261 (PB-274155) 
MUONIC ATOMS/MEETINGS 
Mesons in matter, 3:48966 (CONF-770646-) 
MUONIC MOLECULES/MEETINGS 
Mesons in matter, 3:48966 (CONF-770646-) 
MUONS/MEETINGS 
Mesons in matter, 3:48966 (CONF-770646-) 
MUSSELS 
See MOLLUSCS 
MUSTARD (NITROGEN) 
See NITROGEN MUSTARD 
MUTAGENESIS 
Mutagenicity of hydrazine and some of its derivatives, 3:48779 
MUTAGENS/CHRONIC INTAKE 
Health effects of combustion-generated soot and polycyclic 
aromatic hydrocarbons. Task III, 3:48910 (TID-28479) 
MUTAGENS/HAZARDS 
Methods of obtaining epidemiological data for mutation risk 
estimation, 3:48778 
MUTAGENS/SCREENING 
Health effects of combustion-generated soot and polycyclic 
aromatic hydrocarbons. Task III, 3:48910 (TID-28479) 
MUTATIONS 
Mutagenicity of hydrazine and some of its derivatives, 3:48779 
MUTATIONS/EPIDEMIOLOGY 
Methods of obtaining epidemiological data for mutation risk 
estimation, 3:48778 
MUTATIONS/HAZARDS 
Methods of obtaining epidemiological data for mutation risk 
estimation, 3:48778 
MUTATIONS/RADIOINDUCTION 
Effects on plants (X and gamma radiation, barley, maize, 
Nicotiana, Saintpaulia, Tradescantia), 3:48823 (BNL-24396) 
MX DEVICES 
See MFTF DEVICES 


NAPHTHA/PYROLYSIS 
Improvements in ethylene production, 3:46690 
NAPHTHALENE/PRODUCTION 
Naphthalene-thionaphthene separation by rectification, 3:46295 
Pure naphthalene isolation by liquid extraction, 3:46298 
NAPHTHALENE/PURIFICATION 
Naphthalene-thionaphthene separation by rectification, 3:46295 
NAPHTHALENE/RECOVERY 
Influence of coal tar evaporation conditions on product quality 
and yields, 3:46306 
NAPHTHALENE/REMOVAL 
Developments in H2S and HCN removal from coke-oven gas, 
3:46201 
NASA 
(National Aeronautics and Space Administration.) 
NASA/WIND TURBINES 
US-NSF/NASA Wind Energy Conversion Systems (WECS) 
program, 3:47319 (CONF-740855-P2) 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
NATURAL GAS/ALLOCATIONS 
Curtailments of natural gas service, 3:46765 (FEA/B-76/145) 


NATURAL GAS DEPOSITS/EXPLORATION 


NATURAL GAS/AVAILABILITY 
Energy availabilities for state and local development: projected 
energy patterns for 1980 and 1985, 3:48143 (ORNL/TM-5890/ 
$4) 
NATURAL GAS/BY-PRODUCTS 
Helium: a public policy problem (Report of study by National 
Research Council), 3:48094 
NATURAL GAS/CHARGES 
Canadian oil and gas pricing, 3:48164 
NATURAL GAS/CHEMICAL COMPOSITION 
Geochemistry of hydrogen sulfide and formation of deposits of 
high-sulfur natural gas, 3:46748 
NATURAL GAS/CONDENSATES 
Experimental investigation of thermal conductivity of Central 
Asian gas condensates, 3:46773 
NATURAL GAS/DESULFURIZATION 
Regeneration of poisoned Claus alumina catalysts, 3:46757 
NATURAL GAS/ENHANCED RECOVERY 
Modeling and optimizing a gas-water reservoir, 3:46764 (LA-7088) 
NATURAL GAS/FORECASTING 
Future value of fossil primary energy carriers in our energy 
economy, 3:48159 
NATURAL GAS/REGULATIONS 
Position of natural gas in Libyan law, 3:48168 
NATURAL GAS/RESERVES 
National Gas Survey. Reserves and resources classifications, 
3:46555 (NP-23019) 
NATURAL GAS/RESOURCE CONSERVATION 
Outlook for gas conservation. Presentations at the thirty-sixth 
annual meeting of members and of the board of trustees of the 
Institute of Gas Technology held November 17, 1977, in 
Chicago, Illinois, 3:48167 (NP-23217) 
NATURAL GAS/SUPPLY AND DEMAND 
Future of natural gas: economic myths, regulatory realities, 
3:46761 (NP-23178) 
NATURAL GAS/TRANSPORT 
Development of long-distance gas transport in Czechoslovakia, 
3:46766 
Transporting natural gas from the Arctic: the alternative systems 
(Book), 3:48170 
NATURAL GAS/UNDERGROUND STORAGE 
Underground storage of natural gas by interstate pipeline 
companies: calendar year 1975, winter 1975-1976, 3:46774 (NP- 
23179) 
NATURAL GAS DEPOSITS 
Oil and gas potential of small intramontane depressions, 3:46578 
NATURAL GAS DEPOSITS/AERIAL PROSPECTING 
Gamma-spectrometric study in Volgogradskoe Zavolzh’e, 3:46565 
NATURAL GAS DEPOSITS/DRILL CORES 
Rock properties (permeability porosity) that can be expected in 
the deeper hydrocarbon sand reservoirs in the southwestern 
part of the Panoniam Basin, 3:46568 
NATURAL GAS DEPOSITS/ELECTRICAL SURVEYS 
Types of geoelectric sections of oil and gas-bearing regions of 
Azerbaijan, 3:46597 
NATURAL GAS DEPOSITS/EVALUATION 
Methodical aspects of evaluation of oil and gas potential, 3:46560 
National Gas Survey. Reserves and resources classifications, 
3:46555 (NP-23019) 
Present state and progress in methods of evaluation of oil, gas, and 
condensate resources, 3:46556 
NATURAL GAS DEPOSITS/EXPLOITATION 
Potential producibility and recovery of natural gas from 
geopressured aquifers of the Cenozoic sediments of the Gulf 
Coast Basin. Final report, 3:46755 (FE-2025-3) 
NATURAL GAS DEPOSITS/EXPLORATION 
Achievements of petroleum and gas explorers in the RSFSR by 
the 60th anniversary of the October Revolution and the tastes of 
further research, 3:46562 
Development of petroleum and gas geology, 3:46570 
Differentiated evaluation of oil and gas potential of West Siberia 
pe on combined geological and geochemical information, 
:46573 
Discovery of a gas field on the Astrakhan Arch and further 
exploration and propsecting goals, 3:46754 
Essential points in evaluating efficiency and planning of regional 
oil and gas exploration, 3:46575 
Formation of water with anomalous composition in the contour 
zones of petroleum-gas deposits, 3:46594 
Lower visean terrigenous deposits: a new commercial oil and gas 
— in the Northwestern part of Dnieper-Donets basin, 
46588 
Main stages and results of exploration in the West Siberian oil and 
gas province, 3:46572 
Method for evaluating economic efficiency of scientific research 
in geology, 3:46567 





NATURAL GAS DEPOSITS/GEOCHEMICAL SURVEYS 


Minicomputer graphic methods for geochemical surveys, 3:46564 
(BERC/IC-78/2) 

Oil and gas potential of Vendian deposits in the Kama River Basin 
of Perm Region, 3:46574 

Oil and gas basins in the usa with prospects for oil and gas 
exploration at great depths, 3:46579 

Ordovician-lower devonian complex--a new object for oil and gas 
exploration in the Northeast of the European part of the USSR, 
3:46581 

Paleogeomorphological studies assist prospecting for nonanticlinal 
oil and gas traps, 3:46586 

Principal results of oil and gas exploratory work in the USSR and 
further development in the tenth Five-Year Period, 3:46580 

Problem of improving effectiveness and quality of oil and gas 
geophysical exploration, 3:46571 

Results of oil and gas exploration and production in the capitalist 
and developing countries in 1976, 3:46612 

Successes of oil and gas exploration in the Ukrainian SSR since 
the October victory, 3:46563 

Western Gas Sands Project. Quarterly basin activities report, 
3:46753 (NVO-0655-05) 

NATURAL GAS DEPOSITS/GEOCHEMICAL SURVEYS 
Gamma-spectrometric study in Volgogradskoe Zavolzh’e, 3:46565 

NATURAL GAS DEPOSITS/GEOLOGICAL SURVEYS 
Method for predicting oil and gas occurrence, 3:46566 

NATURAL GAS DEPOSITS/GEOLOGY 
Development of petroleum and gas geology, 3:46570 

NATURAL GAS DEPOSITS/GEOMORPHOLOGY 
Paleogeomorphological studies assist prospecting for nonanticlinal 

oil and gas traps, 3:46586 

NATURAL GAS DEPOSITS/GEOPHYSICAL SURVEYS 
Gamma-spectrometric study in Volgogradskoe Zavolzh’e, 3:46565 
Method for predicting oil and gas occurrence, 3:46566 

NATURAL GAS DEPOSITS/INTERSTITIAL WATER 
Chemical characteristics of stratal waters of buried uplifts of the 

Kyurdamir oil and gas-bearing region, 3:46599 

NATURAL GAS DEPOSITS/LEASES 

Investigation of the lognormality of offshore oil and gas lease 
bidding data: Cramer-von Mises one-sample test, 3:46715 (LA- 
7339-MS) 

NATURAL GAS DEPOSITS/MATHEMATICAL MODELS 
Methodical aspects of evaluation of oil and gas potential, 3:46560 
Theoretical basis for predicting oil and gas occurrence, 3:46557 

NATURAL GAS DEPOSITS/ORIGIN 
Geochemistry of hydrogen sulfide and formation of deposits of 

high-sulfur natural gas, 3:46748 

NATURAL GAS DEPOSITS/PETROLOGY 

Applying petrophysical analogies to single out oil and gas 
reservoir types, 3:46598 

NATURAL GAS DEPOSITS/PROSPECTING 
Antarctica awakes--minerals for the 21st century, 3:46569 
Rock properties (permeability porosity) that can be expected in 

the deeper hydrocarbon sand reservoirs in the southwestern 
part of the Panoniam Basin, 3:46568 
NATURAL GAS DEPOSITS/RESERVOIR ENGINEERING 
Rock properties (permeability porosity) that can be expected in 
the deeper hydrocarbon sand reservoirs in the southwestern 
part of the Panoniam Basin, 3:46568 
NATURAL GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 

NATURAL GAS DISTRIBUTION SYSTEMS/ 
CONSTRUCTION 
Installation and extension of a gas-pipeline network. Simulation 

and optimization, 3:46768 

NATURAL GAS DISTRIBUTION SYSTEMS/FLOW MODELS 

Simulating the operation of a natural gas distribution system with 
linear flow models, 3:46767 

NATURAL GAS DISTRIBUTION SYSTEMS/ 
MATHEMATICAL MODELS 
Utilization of identification methods in calculations of unsteady 

operating conditions of gas pipelines, 3:46770 

NATURAL GAS DISTRIBUTION SYSTEMS/OPERATION 

Simulating the operaticn of a natural gas distribution system with 
linear flow models, 3:46767 

NATURAL GAS DISTRIBUTION SYSTEMS/OPTIMIZATION 

Installation and extension of a gas-pipeline network. Simulation 
and optimization, 3:46768 

NATURAL GAS DISTRIBUTION SYSTEMS/SIMULATION 

Installation and extension of a gas-pipeline network. Simulation 
and optimization, 3:46768 

Simulating the operation of a natural gas distribution system with 
linear flow models, 3:46767 

NATURAL GAS FIELDS/EVALUATION 
Method for quantitative evaluation of oil and gas reserves and 

— _— in fields of a large oil and gas-bearing basin, 
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NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 
See also LNG INDUSTRY 
NATURAL GAS INDUSTRY/ECONOMIC DEVELOPMENT 
Results of the development of oil and gas industry in Karakhstan 
by the 60th anniversary of the great october and program of 
work for the tenth five-year plan period, 3:46707 
NATURAL GAS INDUSTRY/FORECASTING 
Future of natural gas: economic myths, regulatory realities, 
3:46761 (NP-23178) 
NATURAL GAS INDUSTRY/MANAGEMENT 
Selection of the criterion for the evaluation of the level of 
organization of production, 3:46709 
NATURAL GAS INDUSTRY/SOLAR ENERGY 
Survey of the gas utility role in solar energy, 3:47194 (CONF- 
771167-1) 
NATURAL GAS LIQUIDS 
See also LIQUEFIED PETROLEUM GASES 
NATURAL GAS LIQUIDS/CHEMICAL PROPERTIES 
Oil and gas condensates of the Luginetskii field, 3:46743 
NATURAL GAS LIQUIDS/PHYSICAL PROPERTIES 
Oil and gas condensates of the Luginetskii field, 3:46743 
NATURAL GAS PROCESSING PLANTS/COOLING SYSTEMS 
Design of pools to cool water used for gas cooling in low- 
temperature separation installations, 3:46758 
NATURAL GAS WELLS/GAS HYDRATES 
Prevention of hydrates during exploitation of natural gas wells in 
northern regions (Book in Russian), 3:46772 
NATURAL GAS WELLS/GAS INJECTION 
Computation of the coefficient of stratum coverage by injected 
gas in cycling process calculations at gas condensate deposits, 
3:46759 
NATURAL GAS WELLS/GAS YIELDS 
Study of hydrocarbon-shale interaction. Progress report No. 8, 
January 1-March 31, 1978, 3:46756 (ORO-5197-8) 
NATURAL GAS WELLS/PRODUCTIVITY 
Results of oil and gas exploration and production in the capitalist 
and developing countries in 1976, 3:46612 
NATURAL GAS WELLS/WATERFLOODING 
Modeling and optimizing a gas-water reservoir, 3:46764 (LA-7088) 
NATURAL GAS WELLS/WELL CASINGS 
Rheological properties of the viscoelastic separator used in 
cementing oil and gas wells, 3:46639 
NATURAL GAS WELLS/WELL DRILLING 
Development of flexodrilling and its industrial outlook, 3:46591 
NEBRASKA/SEISMOLOGY 
Regional tectonics and seismicity of eastern Nebraska. Annual 
report, June 1, 1976-June 1, 1977, 3:48935 (NUREG/CR-0053) 
NEBRASKA/TECTONICS 
Regional tectonics and seismicity of eastern Nebraska. Annual 
report, June 1, 1976-June 1, 1977, 3:48935 (NUREG/CR-0053) 
NEGATIVE IONS 
See ANIONS 
NEMATODES/BIOLOGICAL EFFECTS 
Treatment of skin-invading capillarid nematode in a colony of 
South African clawed frogs (Xenopus laevis), 3:48808 
NEODYMIUM/SOLVENT EXTRACTION 
Activity behavior of the NdNO3-HNO;-H20-HDEHP-AMSCO 
System, 3:48433 (IS-M-139) 
NEODYMIUM ISOTOPES/RADIONUCLIDE MIGRATION 
Sorption of long-lived radionuclides in clay and rock. Part 1. 
Determination of distribution coefficients, 3:48705 (UCRL- 
Trans-11340) 
NEODYMIUM LASERS/FREQUENCY CONVERTERS 
Transformation of Nd-laser emission to the visible and infrared 
bands of the spectrum in glass activated by Er** AND Yb** 
ions, 3:48540 
NEOMYCIN 
See ANTIBIOTICS 
NEON/PHOTOEMISSION 
Angle-resolved photoelectron spectroscopy applied to the 
determination of the surface electronic structure of crystalline 
metals, 3:48335 (LBL-7676) 
NEON IONS/RBE 
Response of a rat rhabdomyosarcoma to neon- and helium-ion 
irradiation, 3:48835 
NEOPLASMS 
See also CARCINOMAS 
Increase of Cd and the Cd:Zn ratio in the high molecular weight 
protein pool from apparently normal liver of tumor-bearing 
flounders (Parophrys vetulus), 3:48895 
NEOPLASMS/IMMUNE REACTIONS 
Current status of immunologic studies in human lung cancer, 
3:48810 (LA-7371-SR) 
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NEOPLASMS/RADIOINDUCTION 
Carcinogenic effects of radiation-introduction (uv radiation), 
3:48831 
Effects on plants (X and gamma radiation, barley, maize, 
Nicotiana, Saintpaulia, Tradescantia), 3:48823 (BNL-24396) 
Photobiology in medicine (UV-induced skin cancer), 3:48794 
NEOPLASMS/TEMPERATURE EFFECTS 
Thermal treatment technique for cancer-eye, 3:48802 (LA-UR-78- 
636) 
NEOPLASMS/THERAPY 
Effects of hyperthermia on the production and activity of primary 
and secondary cytolytic T-lymphocytes in vitro, 3:48762 
Effects of hyperthermia on survival and progression of Chinese 
hamster ovary cells, 3:48773 
Thermal treatment technique for cancer-eye, 3:48802 (LA-UR-78- 
636 


NEPTUNIUM 237/REACTIVITY COEFFICIENTS 
Reactivity coefficients of heavy isotopes in LASL’s fast critical 
assemblies, 3:47684 
NEPTUNIUM COMPOUNDS/CHEMICAL PREPARATION 
Preparation and properties of the actinide borohydrides: Pa(BH,)., 
Np(BH,)s and Pu(BH,)s, 3:48470 
NEPTUNIUM COMPOUNDS/PH VALUE 
Theoretical and experimental evaluation of waste transport in 
selected rocks: 1977 annual report of LBL Contract No. 
45901AK. Waste Isolation Safety Assessment Program: 
collection and generation of transport data, 3:46937 (LBL-7022) 
NEPTUNIUM COMPOUNDS/PHYSICAL PROPERTIES 
Preparation and properties of the actinide borohydrides: Pa(BHs,)., 
Np(BH,), and Pu(BH,)s, 3:48470 
NEPTUNIUM COMPOUNDS/REDOX POTENTIAL 
Theoretical and experimental evaluation of waste transport in 
selected rocks: 1977 annual report of LBL Contract No. 
45901AK. Waste Isolation Safety Assessment Program: 
collection and generation of transport data, 3:46937 (LBL-7022) 
NEPTUNIUM COMPOUNDS/THERMODYNAMIC 
PROPERTIES 
Theoretical and experimental evaluation of waste transport in 
selected rocks: 1977 annual report of LBL Contract No. 
45901AK. Waste Isolation Safety Assessment Program: 
collection and generation of transport data, 3:46937 (LBL-7022) 
NETHERLANDS/NUCLEAR INDUSTRY 
Dutch industry prepares for the future, 3:47423 
NETHERLANDS/PETROLEUM INDUSTRY 
International energy trends: monthly supplement on oil trends, 
3:46703 (NP-23133) 
NETHERLANDS/REACTOR TECHNOLOGY 
TNO helps maintain Dutch nuclear expertise, 3:47669 
NETHERLANDS/RESEARCH PROGRAMS 
Flywheel technology program in the Netherlands, 3:47989 
(CONF-771053-) 
NETHERLANDS/WIND POWER 
Research on wind energy at the Eindhoven University of 
Technology, Netherlands, 3:47286 (CONF-740855-P1) 
NETHERLANDS/WIND POWER PLANTS 
Possibilities for wind energy utilization in the Netherlands, 3:47289 
(CONF-740855-P2) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUTRAL ATOM BEAM INJECTION/MAGNETIC FIELD 
RIPPLES 
FLOC: Field Line and Orbit Code for the study of ripple beam 
injection into tokamaks, 3:49260 (ORNL/TM-6293) 
NEUTRAL BEAM SOURCES 
See also ION SOURCES 
TNS quarterly progress report, July, August, September 1976, 
3:49153 (ORNL/Sub-7117/2) 
NEUTRAL BEAM SOURCES/BEAM TRANSPORT 
Power and gas flow models for monoenergetic neutral beam 
injectors, 3:49219 (ANL/FPP/TM-103) 
Some comments on space charge neutralisation of positive and 
negative ion beams, 3:49227 (BNL-50727) 
NEUTRAL BEAM SOURCES/DESIGN 
Beam penetration: theory and predictions, 3:49238 (CONF- 
771129-) 
Tokamak divertor impact on the toroidal field magnet and 
vacuum system, 3:49178 (ANL/FPP/TM-103) 
NEUTRAL BEAM SOURCES/ELECTRIC SPARKS 
Protection of neutral-beam-accelerator electrodes from spark 
discharges, 3:49220 (ANL/FPP/TM-103) 
NEUTRAL BEAM SOURCES/ELECTRODES 
Protection of neutral-beam-accelerator electrodes from spark 
discharges, 3:49220 (ANL/FPP/TM-103) 
NEUTRAL BEAM SOURCES/GAMMA TRANSPORT 
THEORY 
Two- and three-dimensional neutronics analyses of the TFTR 
neutral-beam injectors, 3:49267 
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NEUTRAL BEAM SOURCES/NEUTRON TRANSPORT 
THEORY 
Two- and three-dimensional neutronics analyses of the TFTR 
neutral-beam injectors, 3:49267 
NEUTRAL BEAM SOURCES/POWER SUPPLIES 
Development of the TFTR neutral beam injection system, 3:49242 
(CONF-771129-) 
Energy storage and transfer system for experimental power 
reactor, 3:49213 (ANL/FPP/TM-103) 
Neutral beam system for an ignition tokamak, 3:49218 (ANL/ 
FPP/TM-103) 
NEUTRAL BEAM SOURCES/RESEARCH PROGRAMS 
Energetic high current neutral beams for controlled fusion 
applications, 3:49261 (SAN-1239-1) 
Status of the LBL/LLL development program, 3:49240 (CONF- 
771129-) 
NEUTRAL BEAM SOURCES/REVIEWS 
Neutral beam systems for the magnetic fusion program, 3:49228 
(BNL-50727) 
NEUTRAL BEAM SOURCES/VACUUM SYSTEMS 
Neutral beam system for an ignition tokamak, 3:49218 (ANL/ 
FPP/TM-103) 
NEUTRINOS/DECAY 
Limits from primordial nucleosynthesis on the properties of 
massive neutral leptons (Lifetime), 3:48977 (ORO-3992-323) 
NEUTRINOS/LIFETIME 
Limits from primordial nucleosynthesis on the properties of 
massive neutral leptons (Lifetime), 3:48977 (ORO-3992-323) 
NEUTRINOS/MASS 
Limits from primordial nucleosynthesis on the properties of 
massive neutral leptons (Lifetime), 3:48977 (OQRO-3992-323) 
NEUTRON DIFFRACTOMETERS/READOUT SYSTEMS 
Neutron diffraction tomography: a unique, 3D inspection 
technique for crystals using an intensifier TV system, 3:48622 
(CONF-780555-1) 
NEUTRON DIFFUSION EQUATION/COMPUTER 
CALCULATIONS 
MURALB: a programme for calculating neutron fluxes in many 
groups, 3:47672 (AEEW-R-962) 
NEUTRON DIFFUSION EQUATION/FINITE DIFFERENCE 
METHOD 
Test of the diffusion theory difference equations in slab geometry 
(computer code VANCER), 3:47554 (ORNL-5381) 
NEUTRON DIFFUSION EQUATION/NUMERICAL 
SOLUTION 
Finite difference solution of the diffusion equation on coupled 
Eulerian and Lagrangian grids, 3:48641 (UCRL-52471) 
Methods for the solution of diffusion equations of two-dimensional 
nuclear reactors, 3:47698 
NEUTRON DOSIMETRY 
DT fusion neutron irradiation of two LLL superconductor wires 
at 4.2°K, 3:49031 (UCID-17785) 
NEUTRON DOSIMETRY/COMPARATIVE EVALUATIONS 
Photoneutron and ***Cf neutron dose comparisons for 
radiotherapy shielding, 3:49014 
NEUTRON FLUX/CALCULATION METHODS 
Kelman filter applied to estimation of neutron flux distribution and 
optimum allocation of in-core detectors, 3:47690 
NEUTRON FLUX/SPATIAL DISTRIBUTION 
Kelman filter applied to estimation of neutron flux distribution and 
optimum allocation of in-core detectors, 3:47690 
NEUTRON LOGGING/EQUIPMENT 
Radiation transport analyses for borehole logging probes, 3:46814 
NEUTRON RADIOGRAPHY/REVIEWS 
Neutron radiography in industrial analysis, 3:48558 
NEUTRON REACTIONS 
Ti(n,xy) reaction cross section for incident neutron energies 
between 0.3 and 20.0 MeV, 3:48991 (ORNL/TM-6323) 
NEUTRON REACTIONS/CAPTURE 
Radiative capture of fast neutrons by ®°Y and '°Ce (6.2 to 15.6 
pea Y spectra, analysis by direct-semidirect capture theory), 
48995 
NEUTRON REACTIONS/CROSS SECTIONS 
Developing an ANS coupled cross-section standard for concrete 
shielding, 3:49024 
Nuclear data for actinide production and depletion calculations, 
3:49000 (DP-MS-78-39) 
NEUTRON REACTIONS/ELASTIC SCATTERING 
Interaction of fast neutrons with ‘He, *He, and 'H: additional and 
improved data (20 MeV, differential cross sections, angular 
distributions), 3:48988 (LA-7269-MS) 
Recent results for °*Ni and °*Fe at ORELA, 3:48990 (CONF- 
771233-4) 
NEUTRON REACTIONS/INELASTIC SCATTERING 
Evaluation of ***Th(n,n1), (n,2n) and (n,3n) cross sections (Cross 
sections, diagrams, tables), 3:49002 (ORNL/TM-6316) 





NEUTRON REACTIONS/KNOCK-OUT REACTIONS 


NEUTRON REACTIONS/KNOCK-OUT REACTIONS 
Evaluation of 7°?Th(n,n1), (n,2n) and (n,3n) cross sections (Cross 
sections, diagrams, tables), 3:49002 (ORNL/TM-6316) 
NEUTRON REACTIONS/PICKUP REACTIONS 
Production cross sections for (n,t) reactions in some medium and 
heavy mass nuclei at 14.6 MeV, 3:48992 
NEUTRON REACTIONS/TOTAL CROSS SECTIONS 
Note on the fast-neutron total cross section of thorium (0.1 to 5.0 
MeV), 3:49003 
NEUTRON SPECTRA/CORRECTIONS 
Dosimeter-based adjustments of fast-neutron spectra, 3:47685 
NEUTRON SPECTROMETERS/ERRORS 
Detector perturbations to neutron and gamma-ray spectra 
measurements in liquid air, 3:48621 
NEUTRON SPECTROMETERS/SPECTRA UNFOLDING 
On-line calculation of experimental neutron spectra uncertainties, 
3:48620 
UNFBENJ: on-line, real-time neutron spectrum unfolding for 
Benjamin detectors, 3:48619 
NEUTRON TRANSPORT/COMPUTER CALCULATIONS 
Computer costs reduction of Monte Carlo calculations by pattern 
recognition, 3:49021 
NEUTRON TRANSPORT/COMPUTER CODES 
ETOE-2/MC?-2/SDX multigroup cross-section processing, 
3:49015 (CONF-780334-5) 
Linear, continuous triangular-mesh difference scheme for 
transport codes, 3:49019 
NEUTRON TRANSPORT/CROSS SECTIONS 
Developing an ANS coupled cross-section standard for concrete 
shielding, 3:49024 
NEUTRON TRANSPORT/EQUATIONS 
Prediction of error in Monte Carlo transport calculations, 3:49020 
NEUTRON TRANSPORT/TWO-DIMENSIONAL 
CALCULATIONS 
Recursive Monte Carlo technique for generating importance 
functions, 3:49022 
NEUTRON TRANSPORT THEORY 
See also MULTIGROUP THEORY 
Complex trial functions in the even-parity transport equation, 
3:49018 
NEUTRON TRANSPORT THEORY/CALCULATION 
METHODS 
Comparison between integral and integro-differential transport 
calculations in reactor theory, 3:47689 
NEUTRON TRANSPORT THEORY/COMPUTER CODES 
PEAKAN: an integral transport code for the analysis of flux 
peaking, 3:49023 
NEUTRON TRANSPORT THEORY/MONTE CARLO 
METHOD 
General point-on-a-ring detector, 3:49025 
Monte Carlo method for deep-penetration shielding problems 
based on contribution theory, 3:49026 
Optimization method for exponential biasing in Monte Carlo 
calculations, 3:49027 
NEUTRON-NEUTRON LOGGING/EQUIPMENT 
252 Cf-based borehole logging system for uranium, 3:46818 
NEUTRON-NEUTRON LOGGING/MATHEMATICAL 
MODELS 
Computer modeling of the prompt-fission-neutron logging 
technique, 3:46815 
NEUTRON-NEUTRON LOGGING/PROMPT NEUTRONS 
— of prompt-fission-neutron uranium borehole logs, 
NEUTRONS 
See also FAST NEUTRONS 
INTERMEDIATE NEUTRONS 
RESONANCE NEUTRONS 
NEUTRONS/ABSORPTION 
Multigroup and few-group cross sections for ENDF/B-IV fission 
products; the TOAFEW collapsing code and data file of 154- 
group fission-product cross sections, 3:49016 (LA-7174-MS) 
NEUTRONS/RADIOBIOLOGY 
Neutron radiobiology. Summary of a workshop (Summary of a 
workshop), 3:48832 (CONF-770639-(Summ. )) 
NEVADA/ELECTROMAGNETIC SURVEYS 
Low frequency electromagnetic prospecting system (Grass 
Valley, KGRA), 3:47252 (LBL-7042) 
NEVADA/GRAVITY SURVEYS 
Complete Bouguer gravity map of the Nevada part of the 
Goldfield and Mariposa 2° sheets, 3:48930 (USGS-474-260) 
NEVADA TEST SITE/SEISMIC EVENTS 
Investigation of the seismicity at regional and teleseismic distances 
following underground nuclear detonations. Final technical 
report, 3:48640 (COO-2782-2) 
NEW GUINEA/COAL DEPOSITS 
ee geology of Australia and Papua New Guinea. II. Coal, 
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NEW GUINEA/COAL MINES 

Economic geology of Australia and Papua New Guinea. II. Coal, 

3:46402 
NEW HAMPSHIRE/GEOLOGY 

New England seismotectonic study activities during Fiscal Year 

1977, 3:48936 (NUREG/CR-0081) 
NEW HAMPSHIRE/SEISMOLOGY 
New England seismotectonic study activities during Fiscal Year 
1977, 3:48936 (NUREG/CR-0081) 
NEW JERSEY/ENERGY CONSUMPTION 
Energy situation in the Mid-Atlantic region, 3:48137 (BNL-50703) 
NEW JERSEY/ENERGY SUPPLIES 
Energy situation in the Mid-Atlantic region, 3:48137 (BNL-50703) 
NEW JERSEY/ICES 

Trenton ICES: demonstration of a grid-connected integrated 
community energy system. Phase II. Volume I. Final report, 
3:48113 (COO-4212-4/1) 

Trenton ICES: demonstration of a grid-connected integrated 
community energy system. Phase II. Volumes 1 and 2. 
Preliminary design of ICES system and analysis of community 
ownership, 3:48114 (COO-4212-4/2) 

Trenton ICES: demonstration of a grid connected integrated 
community energy system. Phase II. Volume 3. Preliminary 
design of ICES system and analysis of community ownership: 
computer printouts, 3:48115 (COO-4212-4/3) 

NEW MEXICO/ARCHAEOLOGY 
Excavations on Mesita de los Alamos, 3:48712 (LA-7043-MS) 
NEW MEXICO/ENERGY SOURCE DEVELOPMENT 

Southwest: a region under stress (Analysis of environmental, 

resource-revenues, and water-resources issues), 3:48067 
NEW MEXICO/GEOLOGICAL SURVEYS 

Stratigraphy of the Bandelier Tuff in the Pajarito Plateau. 

Applications to waste management, 3:46901 (LA-7225-MS) 
NEW MEXICO/RADIOACTIVE WASTE STORAGE 

Interaction of radionuclides with geomedia associated with the 
Waste Isolation Pilot Plant (WIPP) site in New Mexico, 3:46942 
(SAND-78-0297) 

NEW MEXICO/SALT DEPOSITS 

Mechanical behavior of New Mexico rock salt in triaxial 

compression up to 200°C, 3:46941 (SAND-77-1192C) 
NEW MEXICO/SOLAR INDUSTRY 

Analysis of the potential for commercialization of solar energy in 

New Mexico. Technical completion report, 3:47199 (NMEI-8) 
NEW MEXICO/WIND POWER 

Operational, cost, and technical study of large windpower systems 
integrated with an existing electric utility. Final report, 3:47299 
(COO-2621-2) 

NEW MEXICO/WIND POWER PLANTS 

Operational, cost, and technical study of large windpower systems 
integrated with an existing electric utility. Final report, 3:47299 
(COO-2621-2) 

NEW YORK/ENERGY CONSUMPTION 

Energy situation in the Mid-Atlantic region, 3:48137 (BNL-50703) 
NEW YORK/ENERGY SUPPLIES 

Energy situation in the Mid-Atlantic region, 3:48137 (BNL-50703) 
NEW YORK/GEOLOGY 

New England seismotectonic study activities during Fiscal Year 
1977, 3:48936 (NUREG/CR-0081) 

NEW YORK/SEISMOLOGY 
New England seismotectonic study activities during Fiscal Year 
1977, 3:48936 (NUREG/CR-0081) 
NEW ZEALAND/ENERGY ANALYSIS 
Energy analysis. Report No. 30, 3:48058 (NP-23145) 
NEW ZEALAND/LAND TRANSPORT 

Energy in transport. Volume 2. Policies. Report No. 27, 3:48189 
(NP-23226) 

NEW ZEALAND/TRANSPORTATION SYSTEMS 

Energy in transport. Volume 2. Policies. Report No. 27, 3:48189 
(NP-23226) 

NICKEL/BIOLOGICAL ACCUMULATION 

Heavy metals in mussels (Mytilus galloprovincialis) from the Gulf 
of La Spezia and from the promontory of Portofino, Italy, 
3:48727 

Metal survey of the marine clam Pitar morrhuana collected near a 
Rhode Island (USA) electroplating plant, 3:48873 

NICKEL/BIOLOGICAL EFFECTS 

Metal survey of the marine clam Pitar morrhuana collected near a 

Rhode Island (USA) electroplating plant, 3:48873 
NICKEL/CATALYTIC EFFECTS 

Methane selectivity of hydrogenolysis reactions on nickel, 3:46202 

Sintering of Ni/AlOs catalysts in H2/H2O atmospheres effects on 
methanation activity, BET area, and nickel metal area 
2s alates Ni, Ni-Ru, Ni-Rh, and NiMoOs catalysts), 

SO, deactivation in NO reduction by NHs: IV. Auger studies of 
deactivated catalysts in selective NO reduction, 3:48453 
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NICKEL/DEPOSITION 
Method for conducting electroless metal-plating processes (Patent 
application), 3:48318 
NICKEL/ELECTROPLATING 
Method for conducting electroless metal-plating processes (Patent 
application), 3:48318 
NICKEL/PHOTOELECTRON SPECTROSCOPY 
Photoemission from noble metals and adsorbates using 
synchrotron radiation, 3:48342 
NICKEL/PHOTOEMISSION 
Photoemission from noble metals and adsorbates using 
synchrotron radiation, 3:48342 
NICKEL/PHYSICAL RADIATION EFFECTS 
Depth distribution of bubbles in He-ion irradiated nickel and the 
mechanism of blister formation, 3:48356 (CONF-780467-6) 
Depth distribution of bubbles in 20-keV *He* irradiated nickel, 
3:48374 
Helium generation in twelve pure elements by 14.8-MeV neutrons, 
3:48375 
Significance of a correlation of blister diameter with skin thickness 
for Ni and Be for blistering models, 3:48355 (CONF-780467-4) 
NICKEL/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
NICKEL/SINTERING 
Sintering of Ni/Al.Os catalysts in H2/H2O atmospheres effects on 
methanation activity, BET area, and nickel metal area 
(Alumina-supported Ni, Ni-Ru, Ni-Rh, and NiMoOs catalysts), 
3:47013 
NICKEL/SPUTTERING 
Erosion of iron and nickel based alloys by mono- and multi- 
energetic light ion bombardment in the energy range from 0.1 to 
8 keV, 3:49302 
Monte Carlo studies of sputtering, 3:49296 (SAND-77-8755) 
NICKEL/TOXICITY 
Aquatic Ecology Section, 3:48722 (ORNL-5365) 
NICKEL 58/ENERGY LEVELS 
Recent results for 5*Ni and 5*Fe at ORELA (Widths, J,77), 
3:48990 (CONF-77 1233-4) 
NICKEL 58 TARGET/NEUTRON REACTIONS 
Production cross sections for (n,t) reactions in some medium and 
heavy mass nuclei at 14.6 MeV, 3:48992 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
HAYNES 25 ALLOY 
NICKEL BASE ALLOYS 
NICKEL-CHROMIUM STEELS 
NICKEL ALLOYS/CATALYTIC EFFECTS 
Sintering of Ni/Al2Os catalysts in Ho/H2O atmospheres effects on 
methanation activity, BET area, and nickel metal area 
(Alumina-supported Ni, Ni-Ru, Ni-Rh, and NiMoOs catalysts), 
3:47013 
NICKEL ALLOYS/MATERIALS TESTING 
Engineer, design, construct, test, and evaluate a pressurized 
fluidized bed pilot plant using high sulfur coal for production of 
electric power. Phase I: preliminary engineering. Technology 
support test results PFB heat exchanger fin and tube materials 
erosion rig evaluation test period July 1976-April 1977, 3:47348 
(HCP/T1726-32/D) 
NICKEL ALLOYS/PHYSICAL RADIATION EFFECTS 
Effect of tensile stress on the growth of helium bubbles in Fe- 
20Cr-18Ni at 1023 K, 3:48373 
Segregation of alloy constituents during irradiation, 3:48368 
NICKEL ALLOYS/SINTERING 
Sintering of Ni/Al2.Os catalysts in H2/H2O atmospheres effects on 
methanation activity, BET area, and nickel metal area 
(Alumina-supported Ni, Ni-Ru, Ni-Rh, and NiMoOs catalysts), 
3:47013 
NICKEL BASE ALLOYS 
See also ALUMEL 
CHROMEL 
NICKEL BASE ALLOYS/FABRICATION 
Lanthanum nickel aluminum alloy (Patent application; LaNi/sub 
5-x/Al/sub x/, x = 0.01 to 1.5), 3:48319 
NICKEL BASE ALLOYS/SPUTTERING 
Erosion of iron and nickel based alloys by mono- and multi- 
energetic light ion bombardment in the energy range from 0.1 to 
8 keV, 3:49302 
NICKEL COMPOUNDS/BIOLOGICAL ACCUMULATION 
—ewre of nickel chloride and nickel carbony] in mice, 
48897 
NICKEL COMPOUNDS/BIOLOGICAL EFFECTS 
Autoradiography of nickel chloride and nickel carbony] in mice, 
3:48897 


NITRIC ACID/SOLVENT PROPERTIES 


NICKEL COMPOUNDS/CATALYTIC EFFECTS 
Stability of nickel/chromium catalyst in hydrogenation of 
aromatic hydrocarbons present in hydrotreated and 
nonhydrotreated liquid paraffins, 3:46663 
NICKEL COMPOUNDS/TOXICITY 
Occupational health issues and fossil-energy development, 3:46538 
(TID-28443) 
NICKEL OXIDES/INFRARED SPECTRA 
Surface structure and mechanisms of gasification catalysts 
deactivation. Quarterly report, August 1-October 31, 1977, 
3:46218 (FE-2229-7) 
NICKEL OXIDES/RAMAN SPECTRA 
Surface structure and mechanisms of gasification catalysts 
deactivation. Quarterly report, August 1-October 31, 1977, 
3:46218 (FE-2229-7) 
NICKEL SULFATES/TOXICITY 
Toxicity of a mixture of metals on freshwater algae, 3:48851 
NICKEL SULFIDES/BIOLOGICAL EFFECTS 
Induction of testicular sarcomas in Fischer rats by intratesticular 
injection of nickel subsulfide, 3:48806 
NICKEL-CADMIUM BATTERIES/BATTERY SEPARATORS 
Battery containing an alkaline electrolyte (Patent), 3:48036 
NICKEL-CHROMIUM STEELS 
(Steels containing Ni and Cr; the Cr content is usually 0.5 to 2.0%, 
the Ni content is higher.) 
NICKEL-CHROMIUM STEELS/PHYSICAL RADIATION 
EFFECTS 
Analysis of solute redistribution and void swelling in neutron- 
irradiated alloys, 3:48367 
NICKEL-ZINC BATTERIES/BATTERY SEPARATORS 
Battery containing an alkaline electrolyte (Patent), 3:48036 
NICOTIANA/BIOLOGICAL RADIATION EFFECTS 
Effects on plants (X and gamma radiation, barley, maize, 
Nicotiana, Saintpaulia, Tradescantia), 3:48823 (BNL-24396) 
NICOTINIC ACID/PRODUCTION 
Nicotinic acid production from coke-oven B-pixolinw, 3:46309 
NIMONIC PE16/PHYSICAL RADIATION EFFECTS 
In-reactor creep measurements, 3:48361 
NIOBIUM/PERMEABILITY 
Experimental determination of the temperature dependence of 
metallic work functions at low temperatures. Progress report, 
3:48333 (COO-2314-13) 
NIOBIUM/PHYSICAL RADIATION EFFECTS 
Helium generation in twelve pure elements by 14.8-MeV neutrons, 
3:48375 
NIOBIUM/WORK FUNCTIONS 
Experimental determination of the temperature dependence of 
metallic work functions at low temperatures. Progress report, 
3:48333 (COO-2314-13) 
NIOBIUM ALLOYS 
See also INCONEL 600 
INCONEL 718 
NIOBIUM ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
Low temperature kinetic study of the formation of the 
superconducting A15 phase in the Nb-Al-Ge system, 3:48323 
(LBL-7629 
NIOBIUM ALLOYS/DECOMPOSITION 
Isothermal decomposition behavior of B-stabilized zirconium 
alloys at elevated temperatures, 3:48324 
NIOBIUM ALLOYS/FABRICATION 
New AI5 multifilamentary superconductor based on the niobium- 
aluminum-silicon system, 3:48301 (LBL-6999) 
NIOBIUM ALLOYS/HEAT TREATMENTS 
Low temperature kinetic study of the formation of the 
superconducting A15 phase in the Nb-Al-Ge system, 3:48323 
(LBL-7629) 
NIOBIUM ALLOYS/SHAPE MEMORY EFFECT 
Development of texture and its role in shape memory behavior in 
a uranium alloy, 3:48321 (CONF-780351-1) 
NIOBIUM ALLOYS/SORPTIVE PROPERTIES 
es adsorption by zirconium alloys at elevated temperature, 
:48350 
NIOBIUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Synthesis and characterization of new metal-metal bonded species. 
II. Crystal and molecular structure of dimeric niobium(III) and 
tantalum(III) bromide adducts with tetrahydrothiophene. Direct 
stereochemical evidence of bonding electron density in 
confacial bioctahedra with metal-metal double bonds, 3:48440 
NITRATES/DEPOSITION 
Critical survey of measurements of foliar deposition of airborne 
sulfates and nitrates, 3:48664 (UCRL-80883) 
NITRIC ACID/RADIOLYSIS 
Identification of complexing radiolytic products of the Purex 
Systems (20% TBP-Dodecane-HNOs), 3:46875 (KFK-2304) 
NITRIC ACID/SOLVENT PROPERTIES 
Method for dissolving plutonium dioxide (Patent), 3:46880 





NITRIC OXIDE/PHOTOREACTIVATION 


NITRIC OXIDE/PHOTOREACTIVATION 

Photoreactivity of aqueous anionic NO~/sub x/ with 

hydrocarbons. III. Sunlight-induced reduction of nitrite, 3:48852 
NITRIC OXIDE/REDUCTION 

SO, deactivation in NO reduction by NHs: IV. Auger studies of 

deactivated catalysts in selective NO reduction, 3:48453 
NITROGEN/ACTIVATION ANALYSIS 

Coal elemental analysis by prompt-neutron activation analysis, 

3:48417 
NITROGEN/ADSORPTION 

Modification of “cobalt-molybdate” catalyst by hydration- 
dehydration, oxidation-reduction, and thermal processes, 
3:46281 

NITROGEN/NUCLEAR REACTION ANALYSIS 

Coal analysis by neutron-capture gamma-ray measurement in 

boreholes, 3:46389 
NITROGEN/REMOVAL 

Flash pyrolysis coal liquefaction process development. Quarterly 
report, April-June 1977, including the June 1977 monthly 
report, 3:46262 (FE-2244-14) 

Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Sixth quarterly report, September 21, 1976- 
December 20, 1976, 3:46260 (FE-2028-7) 

Phase II laboratory support for H-Coal Project. Monthly progress 
report No. 18, April 1978, 3:46268 (FE-2547-18) 

Solvent refined coal (SRC) process. Operation of Solvent Refined 
Coal Pilot Plant, Wilsonville, Alabama. Quarterly technical 
progress report, July-September 1977, 3:46266 (FE-2270-27) 

Survey of industrial coal conversion equipment capabilities: high- 
temperature, high-pressure gas purification, 3:47389 (ORNL/ 
TM-6072) 

NITROGEN/THERMODYNAMIC PROPERTIES 

Determination of the thermodynamic properties of nitrogen- 
hydrogen-ammonia mixtures at high temperatures and pressures 
on the basis of the state equation, 3:47019 

NITROGEN COMPOUNDS/AIR POLLUTION CONTROL 

Catalyst for the purification of effluent gases containing oxides of 

nitrogen as impurity (Patent), 3:48594 
NITROGEN COMPOUNDS/CHEMISORPTION 

Removing base impurities from products of pyrogenetic coal 

processing, 3:46301 
NITROGEN COMPOUNDS/REMOVAL 

Removing base impurities from products of pyrogenetic coal 

processing, 3:46301 
NITROGEN DIOXIDE/TOXICITY 

Occupational health issues and fossil-energy development, 3:46538 

(TID-28443) 
NITROGEN FIXATION 

Effects of acid rain on nitrogen fixation in western Washington 

coniferous forests, 3:48866 
NITROGEN FIXATION/BACTERIA 

Nitrogen fixation by free living organisms, 3:47088 (CONF- 

7609 161-) 
NITROGEN ISOTOPES/USES 

Stable isotopes in the life sciences. Panel proceedings series. 
Proceedings of a technical committee meeting on modern trends 
in the biological applications of stable isotopes, 3:48434 (STI/ 
PUB-442) 

NITROGEN MUSTARD/MUTAGENESIS 
Mutagenicity of heterocyclic nitrogen mustards (ICR compounds) 
in cultured mammalian cells, 3:48807 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROGEN OXIDES/AIR POLLUTION ABATEMENT 
Method of combusting nitrogen-containing fuels (Patent), 3:48600 
NITROGEN OXIDES/AIR POLLUTION CONTROL 

An absorbing soiution for the removal of nitrogen oxide form a 
gas containing same (Patent), 3:48591 

Method of removing nitrogen oxides from an exhaust (Patent), 
3:48599 

Method of removing nitrogen oxides from a gas as a salt of 
imidodisulfonic acid (Patent), 3:48598 

Process for removing nitrogen oxides from gaseous mixtures 
(Patent), 3:48597 

Process for removing nitrogen oxides from gaseous mixtures 
(Patent), 3:48592 

Removal of sulfur and nitrogen oxides with aqueous absorbent 
(Patent), 3:47391 

NITROGEN OXIDES/CHEMICAL REACTION YIELD 

Emission characteristics of Paraho Shale Oil as tested in a utility 
boiler. Final report, 3:46791 (EPRI-AF-709) 

NITROGEN OXIDES/PHOTOREACTIVATION 

Photoreactivity of aqueous anionic NO/sub x/~ with 
—— II. Aromatic and aliphatic compounds in nitrite, 
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NITROGEN OXIDES/SCRUBBING 
Nitrogen oxide absorption into water and dilute nitric acid: 
description of a mathematical model and preliminary scrubbing 
results using an engineering-scale sieve-plate column, 3:46910 
(ORNL/TM-5910) 
NITROSO COMPOUNDS/BIOLOGICAL EFFECTS 
Differential inhibition of the rejoining of x-ray-induced DNA 
strand breaks in normal and transformed human fibroblasts 
treated with 1,3-bis(2-chloroethyl)-1-nitrosourea in vitro, 
3:48821 
NITROSO COMPOUNDS/INTRATRACHEAL 
ADMINISTRATION 
Tumor induction in the trachea of hamsters with N-nitroso-N- 
methylurea, 3:48803 
NMR 
See NUCLEAR MAGNETIC RESONANCE 
NOBLE GASES 
See RARE GASES 
NOK-1 REACTOR 
See BEZNAU-1 REACTOR 
NOK-2 REACTOR 
See BEZNAU-2 REACTOR 
NONDESTRUCTIVE TESTING 
See also INDUSTRIAL RADIOGRAPHY 
NONDESTRUCTIVE TESTING/RESEARCH PROGRAMS 
Nondestructive testing development program. Quarterly progress 
report for period ending March 31, 1978 (LMFBR), 3:47555 
(ORNL-5417) 
NONDESTRUCTIVE TESTING/STANDARDS 
Nondestructive testing standards: the role of NBS, 3:48559 
NON-PROLIFERATION TREATY 
Soviet nuclear exports, 3:48642 (P-6044) 
NORADRENALINE/BIOLOGICAL EFFECTS 
Regulation of cyclic GMP, cyclic amp and lactate dehydrogenase 
by putative neutrotransmitters in the C6 rat glioma cell line, 
3:48756 (UCLA-12-1151) 
NORBORNADIENE/THERMOCHEMICAL HEAT STORAGE 
Development of a practical photochemical energy storage system. 
Quarterly report, July 1, 1977-September 30, 1977, 3:47240 
(SRO-893-11) 
NORBORNADIENE/THERMOCHEMICAL PROCESSES 
Attached metal complex catalysts for a solar energy storage 
system, 3:47243 
NORTH AMERICA 
See also CANADA 
USA 
NORTH AMERICA/GEOLOGY 
Catastrophic termination of the last Wisconsin ice advance, 
observations in Alberta and Idaho, 3:46592 
NORTH AMERICA/GLACIERS 
Catastrophic termination of the last Wisconsin ice advance, 
observations in Alberta and Idaho, 3:46592 
NORTH ATLANTIC REGION/ECONOMIC DEVELOPMENT 
New England states and their economic future: some implications 
of a changing industrial environment, 3:48068 
NORTH ATLANTIC REGION/INDUSTRY 
New England states and their economic future: some implications 
of a changing industrial environment, 3:48068 
NORTH CAROLINA/GEOCHEMICAL SURVEYS 
Savannah River Laboratory hydrogeochemical and stream 
sediment reconnaissance. Preliminary basic data release, ground 
water in Winston-Salem 1° x 2° NTMS area, North Carolina, 
Virginia, and Tennessee. National Uranium Resource 
Evaluation Program., 3:46807 (DPST-78-146-3) 
NORTH CAROLINA/SEISMIC SURVEYS 
Earthquake instrumentation in the southeastern region, 3:48937 
(Y/EN-213) 
NORTH DAKOTA/ENERGY SUPPLIES 
Petroleum supply alternatives for the Northern Tier States 
through 1980, 3:46701 (FEA/H-76/445) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORTHWEST TERRITORIES/GEOLOGIC STRATA 
— of lower cretaceous sandstones, Jackfish Gap, N.W.T., 
46593 
NORWAY/NUCLEAR POWER PLANTS 
Nuclear debate: Norwegian perspective, 3:47772 (ORAU/ 
IEA(O)-77-32) 
NOVA SCOTIA/COAL DEPOSITS 
Province acquires rights to Nova Scotia surface coal, 3:46432 
NOVO VORONEZH-1 REACTOR 
See WWER-I REACTOR 
NOVO VORONEZH-2 REACTOR 
See WWER-2 REACTOR 
NOVO VORONEZH-3 REACTOR 
See WWER-3 REACTOR 
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NOVO VORONEZH-4 REACTOR 
See WWER-4 REACTOR 
NOVO VORONEZH-5 REACTOR 
See WWER-5 REACTOR 
NOZZLES/OPERATION 
Flow of a liquid from conically diverging nozzles, 3:46740 
NOZZLES/REACTOR MAINTENANCE 
BWR feedwater nozzle cladding removal/ALARA approach, 
3:47458 
NOZZLES/REPAIR 
BWR feedwater nozzle cladding removal/ALARA approach, 
3:47458 
NOZZLES/STRESS CORROSION 
Prototype pilot plant operation: Synthane process. Annual 
operations report No. 3, October 1, 1976-September 30, 1977, 
3:46205 (COO-0003-14) 
NPR REACTOR 
See N-REACTOR 
N-REACTOR/REACTOR COMPONENTS 
Equipment maintenance standards, 3:47807 (HW-73000-N(Vol.2)) 
N-REACTOR/REACTOR MAINTENANCE 
Equipment maintenance standards, 3:47806 (HW-73000-N(Vol.1)) 
Equipment maintenance standards, 3:47807 (HW-73000-N(Vol.2)) 
Equipment maintenance standards, 3:47808 (H W-73000-N(Vol.3)) 
Equipment maintenance standards, 3:47809 (HW-73000-N(Vol.4)) 
NRX REACTOR/RADIATION PROTECTION 
Hazards and protection from tritium produced in an experimental 
reactor loop, 3:47974 
NUCLEAR ENERGY/DECISION MAKING 
Nuclear energy and the freedom of the West, 3:48106 
NUCLEAR ENERGY/FORECASTING 
Nuclear energy forecasts and the international safeguards system, 
3:46981 
NUCLEAR ENERGY/GOVERNMENT POLICIES 
Nuclear energy and the freedom of the West, 3:48106 
NUCLEAR ENGINEERING/EDUCATION 
Nuclear engineering education in Brazil, 3:47419 
NUCLEAR EXPLOSION DETECTION 
Lightning discrimination by a ground-based nuclear burst 
detection system, 3:48646 (SAND-77-1849) 
NUCLEAR EXPLOSION DETECTION/SEISMIC DETECTION 
Processing of seismic signals for pattern recognition, 3:48645 (LA- 
UR-78-1507) 
NUCLEAR EXPLOSIONS 
See also THERMONUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS 
Nuclear proliferation and safeguards. Volume 2. Appendix. Part 1, 
3:46971 (PB-275844) 
NUCLEAR EXPLOSIONS/BIOLOGICAL RADIATION 
EFFECTS 
Effects of nuclear weapons. Third edition (Book), 3:48643 (TID- 
28061) 
NUCLEAR EXPLOSIONS/BLAST EFFECTS 
Effects of nuclear weapons. Third edition (Book), 3:48643 (TID- 
28061) 
NUCLEAR EXPLOSIONS/ELECTROMAGNETIC PULSES 
Effects of nuclear weapons. Third edition (Book), 3:48643 (TID- 
28061) 
NUCLEAR EXPLOSIONS/FALLOUT 
Effects of nuclear weapons. Third edition (Book), 3:48643 (TID- 
28061) 
NUCLEAR EXPLOSIONS/SURFACE EXPLOSIONS 
Finite difference solution of the diffusion equation on coupled 
Eulerian and Lagrangian grids, 3:48641 (UCRL-52471) 
NUCLEAR EXPLOSIONS/THERMAL RADIATION 
Effects of nuclear weapons. Third edition (Book), 3:48643 (TID- 
28061) 
NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
ISOTOPE SEPARATION PLANTS 
NUCLEAR FACILITIES/DECOMMISSIONING 
Design for planning the cleanup of formerly used radium- 
contaminated sites, 3:48469 (ORNL/TM-6298) 
Plan for reevaluation of NRC policy on decommissioning of 
nuclear facilities, 3:47634 (NUREG-0436) 
NUCLEAR FACILITIES/DECONTAMINATION 
Design for planning the cleanup of formerly used radium- 
contaminated sites, 3:48469 (ORNL/TM-6298) 
NUCLEAR FACILITIES/FILTERS 
Radioactive aerosols and gases in nuclear facilities, 3:46926 
NUCLEAR FACILITIES/HEALTH HAZARDS 
Regulatory developments in occupational health and safety in 
Great Britain, 3:48924 


NUCLEAR MEDICINE/MEASURING INSTRUMENTS 


NUCLEAR FACILITIES/RADIATION MONITORING 
Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs 1 through 4, 3:48672 (EML-336) 
NUCLEAR FACILITIES/RADIOACTIVE EFFLUENTS 
Radioactive aerosols and gases in nuclear facilities, 3:46926 
NUCLEAR FACILITIES/SAFETY 
Site 300 safety and operational manual, 3:48562 (LLL/M-091) 
NUCLEAR FACILITIES/SAFETY STANDARDS 
Regulatory developments in occupational health and safety in 
Great Britain, 3:48924 
NUCLEAR FACILITIES/SECURITY 
Design features of an automated entry control system, 3:46974 
(SAND-78-1066C) 
NUCLEAR FACILITIES/VULNERABILITY 
Fault tree analysis for vital area identification, 3:46975 (SAND-78- 
1206C) 
NUCLEAR FUELS 
See also DISPERSION NUCLEAR FUELS 
FUEL ELEMENTS 
FUEL SLURRIES 
SOLID FUELS 
SPENT FUELS 
NUCLEAR FUELS/CALORIMETRY 
Measurement reliability for nuclear material assay, 3:46982 
NUCLEAR FUELS/CHEMICAL PREPARATION 
Method for loading resin beds (Patent), 3:46867 
NUCLEAR FUELS/GAMMA RADIOGRAPHY 
Measurement reliability for nuclear material assay, 3:46982 
NUCLEAR FUELS/MEETINGS 
Uranium industry seminar, 3:46795 (GJO-108(76)) 
NUCLEAR FUELS/NEUTRON RADIOGRAPHY 
Measurement reliability for nuclear material assay, 3:46982 
NUCLEAR FUELS/NONDESTRUCTIVE ANALYSIS 
Measurement reliability for nuclear material assay, 3:46982 
NUCLEAR FUELS/REPROCESSING 
Anaerobic columnar denitrification of high-nitrate waste water, 
3:46929 
Nuclear fuel cycle in Japan, 3:48107 
NUCLEAR FUELS/SAFEGUARDS 
U.S.-India safeguards dispute, 3:48110 
NUCLEAR FUELS/TRANSPORT 
Standardized safety analysis of nuclear fuel shipping containers, 
3:48513 (CONF-780506-23) 
NUCLEAR INDUSTRY 
Nuclear proliferation and safeguards. Volume 2. Appendix. Part 1, 
3:46971 (PB-275844) 
NUCLEAR INDUSTRY/PLANNING 
Dutch industry prepares for the future, 3:47423 
NUCLEAR INSURANCE/LAWS 
Merchant marine nuclear insurance and indemnity bill, 3:47810 
NUCLEAR INSURANCE/RECOMMENDATIONS 
Nuclear insurance overview: suggestions for improving the 
system, 3:48104 (CONF-7705 116-10) 
NUCLEAR MAGNETIC RESONANCE 
See also ACOUSTIC NMR 
NUCLEAR MAGNETIC RESONANCE/MEETINGS 
Sixth international symposium on magnetic resonance, 3:48298 
(CONF-7705101-(Absts.)) 
NUCLEAR MATERIALS DIVERSION 
Preliminary concepts for detecting national diversion of LWR 
spent fuel, 3:46973 (SAND-77-1954) 
NUCLEAR MATERIALS DIVERSION/GOVERNMENT 
POLICIES 
Nuclear proliferation and safeguards. Volume 2. Appendix. Part 1, 
3:46971 (PB-275844) 
NUCLEAR MATERIALS DIVERSION/PROBABILITY 
Overview of alternative fuel cycles and processes (To reduce 
possibility of terrorist diversion), 3:46977 
NUCLEAR MATERIALS MANAGEMENT/ACCOUNTING 
Material control and accountability procedures for a waste 
isolation repository, 3:46970 (ORNL/TM-6162) 
NUCLEAR MATERIALS MANAGEMENT/SAFEGUARDS 
Coordinated safeguards for materials management in a nitrate-to- 
oxide conversion facility, 3:46968 (LA-7011) 
NUCLEAR MATTER/PRODUCTION MECHANISMS 
Macroscopic and microscopic description of HE-HI collisions; 
classical equations of motion calculations (Rapidity, cross 
sections, central and noncentral collisions), 3:49006 (CONF- 
780343-1) 
NUCLEAR MEDICINE 
See also BIOMEDICAL RADIOGRAPHY 
DIAGNOSTIC TECHNIQUES 
RADIOPHARMACEUTICALS 
NUCLEAR MEDICINE/MEASURING INSTRUMENTS 
Sensitometry in diagnostic radiology, radiation therapy, and 
nuclear medicine, 3:48796 





NUCLEAR PARKS/SITE SELECTION 


NUCLEAR PARKS/SITE SELECTION 
Nuclear energy center site evaluation study, 3:47775 
NUCLEAR PARKS/SOCIO-ECONOMIC FACTORS 

Beyond the technological fix (Detrimental and unforeseen side 

effects), 3:48105 (ORAU/IEA-78-5(O)) 
NUCLEAR PARKS/TECHNOLOGY ASSESSMENT 

Beyond the technological fix (Detrimental and unforeseen side 

effects), 3:48105 (ORAU/IEA-78-5(O)) 
NUCLEAR POTENTIAL/COMPUTER CODES 

Double folded potentials through momentum space integration: 
RHOQ and FINRAN methods and users manual, 3:49007 (IS- 
4419) 

NUCLEAR POWER 
See also RESIDUAL POWER 
NUCLEAR POWER/DECISION MAKING 
Nuclear energy and the freedom of the West, 3:48106 
NUCLEAR POWER/EDUCATION 
Energy symposium: a means of educating secondary education 
teachers, 3:47418 
NUCLEAR POWER/FORECASTING 
Role of nuclear energy in the next decades, 3:47658 
United States uranium requirements, 3:46899 (GJO-108(76)) 
NUCLEAR POWER/FUEL CYCLE 
Implications of alternative fuel cycles, 3:47657 
NUCLEAR POWER/GOVERNMENT POLICIES 
Nuclear energy and the freedom of the West, 3:48106 
Windscale Report: a nuclear apologia, 3:48109 
NUCLEAR POWER/MARKET 

New model development methodology applied to the nuclear 

energy market share, 3:47653 
NUCLEAR POWER/MEETINGS 

Closing remarks, 3:47668 

Transactions of the American Nuclear Society 1978 annual 
meeting held 18-22 June 1978 in San Diego, California, 3:49303 

NUCLEAR POWER/PLANNING 

Belgium's approach to nuclear development, 3:47656 

Main trends of activities of the CMEA Standing Commission for 
Peaceful Uses of Atomic Energy (Czechoslovakia), 3:47661 

a energy at the turning point. Special evening lecture, 

:47671 
Technology of power plants - change in duties and problems 
(German Federal Republic), 3:47659 
NUCLEAR POWER/PROLIFERATION 
Nuclear energy and independence, 3:48108 
NUCLEAR POWER/PUBLIC OPINION 

Federal attempts to influence the outcome of the June 1976 
California nuclear referendum, 3:47626 (EMD-78-31) 

Nuclear energy and independence, 3:48108 

Remarks on combating the nuclear initiative in California, 3:47822 
(CONF-7705116-8) 

NUCLEAR POWER/PUBLIC RELATIONS 

Nuclear State. From progress to inhumanity (Book), 3:47770 

Problems of nuclear energy - chances, risks and perspectives in a 
changing energy economy, 3:47769 

NUCLEAR POWER PLANTS 
See also UNDERGROUND NUCLEAR STATIONS 

Nuclear power and its significance in the USSR as a source of 

energy, 3:47427 
NUCLEAR POWER PLANTS/ACOUSTIC MEASUREMENTS 

Magnetostrictive device for high-temperature sound and vibration 

measurement in nuclear power stations, 3:47732 
NUCLEAR POWER PLANTS/AIR FILTERS 

Standard specification for high efficiency particulate air filters. 
Revision No. 2, 3:47702 (HPS-151-M) 

NUCLEAR POWER PLANTS/COMPRESSED AIR ENERGY 

STORAGE 

Air storage power, 3:47330 (CONF-740855-P2) 

NUCLEAR.POWER PLANTS/CONSTRUCTION 

Nuclear power plants. Construction status report, data as of 
March 31, 1978 (US commercial units), 3:47629 (NUREG- 
0030(Vol.1)(No.4)) 

Nuclear power plants. Construction status report, data as of April 
30, 1978 (US commercial units), 3:47630 (NUREG- 
0030(Vol.1)(No.5)) 

NUCLEAR POWER PLANTS/CONTAINMENT BUILDINGS 

Full-scale tornado-missile impact tests, 3:47949 

NUCLEAR POWER PLANTS/CONTAINMENT SHELLS 

Analysis of reinforced concrete containment vessels considering 

concrete cracking, 3:47718 
NUCLEAR POWER PLANTS/COOLANT CLEANUP 

SYSTEMS 

Investigation on feed and waste water treatment in thermal and 
nuclear power plants, (2). Feed and waste water treatment with 
electromagnetic filter, 3:47733 

NUCLEAR POWER PLANTS/COST 
Coal and nuclear power station costs, 3:47375 
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Factors affecting power reactor decommissioning costs for 
complete removal, 3:47460 

NUCLEAR POWER PLANTS/DUAL CYCLE COOLING 
SYSTEMS 
Dual-cycle power plant with internal and external heating of a gas 

turbine circuit (Patent), 3:47744 

NUCLEAR POWER PLANTS/EARTHQUAKES 
Prediction of earthquake frequencies at sites of nuclear power 

plants, 3:47827 (GA-A-14920) 

NUCLEAR POWER PLANTS/ECONOMICS 
Discounted average supply probability: a new concept in power 

system planning, 3:47655 

NUCLEAR POWER PLANTS/ELECTRICAL EQUIPMENT 

Short term safety assessment on the environmental qualification of 
safety-related electrical equipment of SEP operating reactors, 
3:47842 (NUREG-0458) 

NUCLEAR POWER PLANTS/ENERGY POLICY 
Energy policy in Sweden, 3:48152 (NP-22405) 

NUCLEAR POWER PLANTS/ENVIRONMENTAL EFFECTS 
Ecological analyses and applications, 3:46376 (ORNL-5257) 
Ecological analyses and applications, 3:48693 (ORNL-5365) 
Environmental Sciences Division annual progress report for 

period ending September 30, 1977. ESD Publication No. 1145, 
3:48658 (ORNL-5365) 

NUCLEAR POWER PLANTS/ENVIRONMENTAL IMPACTS 

Comparison of long-term environmental impacts: more questions 
than answers (Nuclear and fossil-fuel hazards), 3:47386 

Environmental Sciences Division annual progress report for 
period ending September 30, 1976. ESD Publication No. 1102, 
3:48674 (ORNL-5257) 

Societal impacts of energy-related health effects and control 
technology (Power generation from nuclear reactors and coal; 
control technology for burning of coal), 3:48742 

NUCLEAR POWER PLANTS/EXPLOSIONS 
US regulatory requirements for blast effects from accidental 

explosions, 3:47952 

NUCLEAR POWER PLANTS/FIRE PREVENTION 

Meeting standards for fire-resistive construction at nuclear power 
plants, 3:47954 

NUCLEAR POWER PLANTS/FUEL ECONOMY 
Economic implications of some nuclear programs, 3:47660 

NUCLEAR POWER PLANTS/HEALTH HAZARDS 
Analysis and assessments, 3:48675 (ORNL-5257) 

NUCLEAR POWER PLANTS/IN-SERVICE INSPECTION 
Impact of changing in-service inspection requirements, 3:47639 
Pre-service and in-service inspections on ENEL reactors, 3:47417 
Utility requirements for in-service inspection of nuclear power 

plants, 3:47638 

NUCLEAR POWER PLANTS/INSPECTION 

Evaluation of inspection and enforcement programs of other 
regulatory, safety, and professional organizations: Phase I, 
3:47635 (NUREG/CR-0051(Vol.1)) 

Evaluation of inspection and enforcement programs of other 
regulatory, safety, and professional organizations: Phase I, 
3:47636 (NUREG/CR-0051(Vol.2)) 

Evaluation of inspection and enforcement programs of other 
regulatory, safety, and professional organizations: Phase II, 
3:47637 (NUREG/CR-00502) 

NUCLEAR POWER PLANTS/LEGAL ASPECTS 
State of Washington perspective on licensing energy facilities, 

3:47640 

United States Nuclear Regulatory Commission Staff Practice and 
Procedure Digest. Supplement 2 to Digest No. 1, 3:47632 
(NUREG-0386(Suppl.2)) 

NUCLEAR POWER PLANTS/LICENSING 
Licensing of nuclear power plants: reforming the patchwork 

process, 3:48111 

NUCLEAR POWER PLANTS/MECHANICAL VIBRATIONS 

Magnetostrictive device for high-temperature sound and vibration 
measurement in nuclear power stations, 3:47732 

NUCLEAR POWER PLANTS/MISSILE PROTECTION 
Overview of major aspects of the aircraft impact problem, 3:47948 
US regulatory requirements for blast effects from accidental 

explosions, 3:47952 

NUCLEAR POWER PLANTS/OPTIMIZATION 
Plant size and optimum mixes, 3:47654 

NUCLEAR POWER PLANTS/PERSONNEL 
20 years of power station master training, 3:47728 
Design measures to minimise radiation exposure of staff for a 

commercial nuclear power plant, 3:47860 

Design worth of radiation exposure reduction, 3:47978 

Qualification tests for shift personnel in nuclear power plants, 
3:47424 

Regulatory practice for the protection of radiation workers in 
U.S. nuclear power plants, 3:48829 





OCTOBER 31, 1978 


NUCLEAR POWER PLANTS/PIPES 

Proving test of earthquake-resistant pipings, equipment and active 
components, 3:47950 

NUCLEAR POWER PLANTS/POWER GENERATION 

Discounted average supply probability: a new concept in power 
system planning, 3:47655 

Load-following operation of a pressurized water nuclear power 
plant, 3:47485 

NUCLEAR POWER PLANTS/PRESSURE VESSELS 
Recent developments in ASME code rules for ultrasonic 

examination of welds in nuclear power plant components, 
3:47739 

NUCLEAR POWER PLANTS/PRODUCTIVITY 

Study of benefits of improved powerplant reliability and 
productivity. Phase 2 report. Analysis of two utility systems and 
regions, 3:48174 (HCP/B60792-02) 

NUCLEAR POWER PLANTS/PUBLIC RELATIONS 
Nuclear debate: Norwegian perspective, 3:47772 (ORAU/ 

IEA(O)-77-32) 

NUCLEAR POWER PLANTS/PUMPS 

Survey of feed pump outages. Final report, 3:47701 (EPRI-FP- 
754) 

NUCLEAR POWER PLANTS/RADIATION HAZARDS 

Comparison of long-term environmental impacts: more questions 
than answers (Nuclear and fossil-fuel hazards), 3:47386 

NUCLEAR POWER PLANTS/RADIATION MONITORING 

Design of environmental monitoring system of nuclear facility 
based on a method of pattern recognition, 3:47777 

Recent advances in radiation monitoring systems for nuclear 
power stations, 3:47776 

NUCLEAR POWER PLANTS/RADIATION MONITORS 
Development of in-plant radiation monitoring standards, 3:47647 

NUCLEAR POWER PLANTS/RADIOACTIVE EFFLUENTS 
Atmospheric dispersion at a coastal rough-terrain nuclear plant 

site, 3:48681 

Dose commitments: how far into the future, 3:48827 

NUCLEAR POWER PLANTS/RADIOACTIVE WASTE 
MANAGEMENT 
Waste management of nuclear power stations in the Federal 

Republic of Germany, 3:46904 

NUCLEAR POWER PLANTS/RADIOACTIVE WASTE 
PROCESSING 
Solidification of low-level radioactive wastes from nuclear power 

plants, 3:46914 

NUCLEAR POWER PLANTS/REACTOR ACCIDENTS 
Full-scale turbine-missile casing exit tests, 3:47855 (SAND-78- 

0217C) 

Meeting the requirements of 1OCFR100 for site suitability and 
general design criterion 19 for control room habitability: a 
parametric approach, 3:47646 

New developments in loss control utility perspectives, 3:47820 
(CONF-7705 116-5) 

NUCLEAR POWER PLANTS/REACTOR COMPONENTS 
LIMITS: a fast Monte Carlo code for system reliability, 3:47925 
Non-destructive testing of a NPP’s metallic equipment during 

operation, 3:47736 

PL-MODT: a modular fault tree analysis and transient evaluation 
code, 3:47926 

Recent developments in ASME code rules for ultrasonic 
examination of welds in nuclear power plant components, 
3:47739 

NUCLEAR POWER PLANTS/REACTOR CONTROL 
SYSTEMS 
Load-following operation of a pressurized water nuclear power 

plant, 3:47485 

NUCLEAR POWER PLANTS/REACTOR COOLING SYSTEMS 
Round table on column separation, 3rd, 1976, 3:48554 

NUCLEAR POWER PLANTS/REACTOR 
DECOMMISSIONING 
Cost and occupational radiation exposure estimates for 

decommissioning nuclear power plants, 3:47421 

Decommissioning commercial reactors, 3:47422 

Environmental considerations for power reactor 
decommissioning, 3:47768 

Factors affecting power reactor decommissioning costs for 
complete removal, 3:47460 

Generic approaches to decommissioning commercial nuclear 
power reactors, 3:47420 

NRC regulations for nuclear power plant decommissioning, 
3:47649 

Plan for reevaluation of NRC policy on decommissioning of 
nuclear facilities, 3:47634 (NUREG-0436) 

NUCLEAR POWER PLANTS/REACTOR DISMANTLING 
Cost and occupational radiation exposure estimates for 

decommissioning nuclear power plants, 3:47421 
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NUCLEAR POWER PLANTS/REACTOR 

INSTRUMENTATION 

Application of experience in petrochemical industry to 
development of radiation monitoring systems, 3:47712 

NUCLEAR POWER PLANTS/REACTOR LICENSING 

Comparative risk assessment in the licensing of nuclear power 
plants, 3:47931 

Program summary report, 3:47631 (NUREG-0380(Vol.2)(No.5)) 

State of Washington perspective on licensing energy facilities, 
3:47640 

NUCLEAR POWER PLANTS/REACTOR MAINTENANCE 

Spare-parts evaluation for utilities: why and how, 3:47723 

NUCLEAR POWER PLANTS/REACTOR MATERIALS 
Welding new steels for power engineering, 3:47731 
NUCLEAR POWER PLANTS/REACTOR OPERATION 

Licensed operating reactors. Operating units status report, data as 
of 3-31-78 (US commercial units), 3:47627 (NUREG- 
0020(Vol.2)(No.4)) 

Licensed operating reactors. Operating units status report, data as 
of 4-30-78 (US commercial units), 3:47628 (NUREG- 
0020(Vol.2)(No.5)) 

NUCLEAR POWER PLANTS/REACTOR PROTECTION 

SYSTEMS 

Properties of local and general coincidence schemes assuming two 
failure modes, 3:47929 

NUCLEAR POWER PLANTS/REACTOR SAFETY 

Short term safety assessment on the environmental qualification of 
safety-related electrical equipment of SEP operating reactors, 
3:47842 (NUREG-0458) 

NUCLEAR POWER PLANTS/REACTOR SITES 

Meeting the requirements of 1OCFR100 for site suitability and 
general design criterion 19 for control room habitability: a 
parametric approach, 3:47646 

NUCLEAR POWER PLANTS/RELIABILITY 

Study of benefits of improved powerplant reliability and 
productivity. Phase 2 report. Analysis of two utility systems and 
regions, 3:48174 (HCP/B60792-02) 

NUCLEAR POWER PLANTS/RISK ASSESSMENT 

Comparative risk assessment in the licensing of nuclear power 
plants, 3:47931 

NUCLEAR POWER PLANTS/SECURITY 

Management of risk exposures: nuclear security systems, 3:47821 
(CONF-7705 116-6) 

NUCLEAR POWER PLANTS/SEISMIC EFFECTS 

Comments on earthquake response spectra, 3:47953 

Seismic qualification of systems, structures, equipment and 
components, 3:47951 

Seismic Safety Margin Research Program: program plan, 3:47859 
(UCID-17824) 

NUCLEAR POWER PLANTS/SITE SELECTION 

Anatomy of a decision: California nuclear power reactors must be 
placed underground, 3:47774 

Improving regulatory effectiveness in Federal/State siting actions. 
State perspectives on energy facility siting, 3:47771 (NUREG- 
0198) 

Nuclear debate: Norwegian perspective, 3:47772 (ORAU/ 
IEA(O)-77-32) 

Power plant siting in California, 3:47643 

Regional tectonics and seismicity of eastern Nebraska. Annual 
report, June 1, 1976-June 1, 1977, 3:48935 (NUREG/CR-0053) 

Siting considerations for nuclear power plants, 3:47644 

Special viewpoints in reactor siting: the licensing phase, 3:47645 

Utility’s view of reactor siting, 3:47773 

NUCLEAR POWER PLANTS/SOCIAL IMPACT 

Societal impacts of energy-related health effects and control 
technology (Power generation from nuclear reactors and coal; 
control technology for burning of coal), 3:48742 

NUCLEAR POWER PLANTS/SPECIFICATIONS 
Survey of the world’s nuclear power plants for 1976, 3:47426 
NUCLEAR POWER PLANTS/STANDARDIZATION 

Advantages in economy and safety engineering due to 
standardisation of nuclear power stations, 3:47425 

Review of the Commission program for standardization of nuclear 
power plants and recommendations to improve standardization 
concepts, 3:47633 (NUREG-0427) 

NUCLEAR POWER PLANTS/STEAM GENERATORS 
Device with a first and a second tube bundle, especially for steam 
generators (Patent), 3:47734 
NUCLEAR POWER PLANTS/STEAM SYSTEMS 
Round table on column separation, 3rd, 1976, 3:48554 
NUCLEAR POWER PLANTS/STEAM TURBINES 

Full-scale turbine-missile casing exit tests, 3:47855 (SAND-78- 
0217C) 

Improvement of dimensional interrelations of flow-through parts 
e — cylinders of high-capacity steam turbines, 
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NUCLEAR POWER PLANTS/WATER CHEMISTRY 
Investigation on feed and waste water treatment in thermal and 
nuclear power plants, (2). Feed and waste water treatment with 
electromagnetic filter, 3:47733 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SHIPS/CIVIL LIABILITY 
Merchant marine nuclear insurance and indemnity bill, 3:47810 
NUCLEAR SHIPS/NUCLEAR INSURANCE 
Merchant marine nuclear insurance and indemnity bill, 3:47810 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
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See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS/NON-PROLIFERATION TREATY 
Soviet nuclear exports, 3:48642 (P-6044) 
NUCLEAR WEAPONS/PRODUCTION 
Nuclear proliferation and safeguards. Volume 2. Appendix 2. Part 
2, 3:46972 (PB-275845) 
NUCLEAR WEAPONS/TESTING 
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3:48644 (LA-tr-78-47) 
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NUCLEIC ACIDS/CHEMICAL RADIATION EFFECTS 
Free radical damage of nucleic acids and their components. I. 
Direct absorption of energy, 3:48817 (UCLA-12-1156) 
NUCLEOSIDES/RADIOIMMUNOASSAY 
Immunological detection of O°-methylguanine in alkylated DNA, 
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NUCLEOTIDES/METABOLISM 
Regulation of cyclic GMP, cyclic amp and lactate dehydrogenase 
by putative neutrotransmitters in the C6 rat glioma cell line, 
3:48756 (UCLA-12-1151) 
NUTRIENTS 
Loss of Ca and Nos-N from terrestrial microcosms as an indicator 
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Monitoring terrestrial ecosystems by analysis of nutrient export, 
3:48698 
NUTRITION/BIOLOGICAL EFFECTS 
Effects of varying food and density on reproduction in Diaptomus 
clavipes Schacht, 3:48719 (ORNL/TM-6330) 
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FACTORS 
Inability of vitamin A deficiency to alter benzo(a)pyrene 
metabolism in Syrian hamsters, 3:48758 
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OAK RIDGE NATIONAL LABORATORY 
See ORNL 
OAK RIDGE RESEARCH REACTOR 
See ORR REACTOR 
OCCIDENTAL FLASH PYROLYSIS PROCESS/BENCH-SCALE 

EXPERIMENTS 

Flash pyrolysis coal liquefaction process development. Quarterly 
report, April-June 1977, including the June 1977 monthly 
report, 3:46262 (FE-2244-14) 

OCCIDENTAL FLASH PYROLYSIS PROCESS/ 

FUNCTIONAL MODELS 

Flash pyrolysis coal liquefaction process development. Quarterly 
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OCCIDENTAL FLASH PYROLYSIS PROCESS/PROCESS 

DEVELOPMENT UNITS 

Flash pyrolysis coal liquefaction process development. Quarterly 
report, April-June 1977, including the June 1977 monthly 
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Flash pyrolysis coal liquefaction process development. Quarterly 
report, January-March 1978 including the March 1978 monthly 
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Economic incentives for the commercialization of OTEC, 3:47128 
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Market definition, commercial development plan, and OTEC 
financing: a summary of 1976 APL work for the U.S. Maritime 
Administration, 3:47133 (CONF-770331-) 
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COMPARATIVE EVALUATIONS 
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Methodology for OTEC mission analysis, 3:47134 (CONF-770331- 
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Methodology for OTEC mission analysis, 3:47134 (CONF-770331- 


OCEAN THERMAL ENERGY CONVERSION/ECONOMICS 
Legal, political, and environmental aspects of ocean thermal 
energy conversion: a report on an ASIL/ERDA study, 3:47129 
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OCEAN THERMAL ENERGY CONVERSION/ 
ENVIRONMENTAL IMPACTS 
Legal, political, and environmental aspects of ocean thermal 
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ERDA’'s OTEC program, 3:48195 (CONF-770331-) 
Monthly assessment of temperature resource for three potential 
OTEC sites, 3:47142 (CONF-770331-) 
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Rico, 3:47144 (CONF-770331-) 
OCEAN THERMAL ENERGY CONVERSION/REVIEWS 
Ocean thermal energy conversion, 3:47072 (PB-274123) 
OCEAN THERMAL ENERGY CONVERSION/SIMULATION 
Methodology for OTEC mission analysis, 3:47134 (CONF-770331- 
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SELECTION 

Operational sea state and design wave criteria: state-of-the-art of 
available data for U.S.A. coasts and the equatorial latitudes, 
3:47143 (CONF-770331-) 

OTEC thermal resource report for Florida East Coast 
(Temperature profiles from surface to 1500-m depths), 3:47183 
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TEMPERATURE GRADIENTS 

Monthly assessment of temperature resource for three potential 
OTEC sites, 3:47142 (CONF-770331-) 
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FACILITIES 

Early ocean test platform conversion, 3:47123 (CONF-770331-) 
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Anchor systems, 3:47150 (CONF-770331-) 
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OCEAN THERMAL POWER PLANTS/AQUACULTURE 

Potential mariculture yield of sea thermal power plants. Part II. 
Food chain efficiency, 3:47130 (CONF-770331-) 

OCEAN THERMAL POWER PLANTS/BIOLOGICAL 

FOULING 

Cataloging of oceanographic parameters of interest to biofouling 
and corrosion, 3:47163 (CONF-770331-) 

Corrosion and biofouling on an ocean thermal energy conversion 
power plant. What are the questions, 3:47164 (CONF-770331-) 

Uncertainty analysis routine for the Ocean Thermal Energy 
Conversion (OTEC) biofouling measurement device and data 
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Potential mariculture yield of sea thermal power plants. Part II. 
Food chain efficiency, 3:47130 (CONF-770331-) 
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Preliminary analysis of the effects of sea water leakage on the 
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OCEAN THERMAL POWER PLANTS/COMPARATIVE 

EVALUATIONS 

Comparison of two generic OTEC systems and missions, 3:47125 
(CONF-770331-) 
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OTEC and the Louisiana shipbuilding industry, 3:48197 (CONF- 
770331-) 

OCEAN THERMAL POWER PLANTS/CORROSION 

Cataloging of oceanographic parameters of interest to biofouling 
and corrosion, 3:47163 (CONF-770331-) 

Corrosion and biofouling on an ocean thermal energy conversion 
power plant. What are the questions, 3:47164 (CONF-770331-) 

OCEAN THERMAL POWER PLANTS/COST 
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(CONF-770331-) 
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Influence of design factors on the economy of sea thermal power 
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Ocean thermal energy conversion, 3:47072 (PB-274123) 
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Influence of design factors on the economy of sea thermal power 
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Air-sea interaction perturbations by plant operations, 3:47136 
(CONF-770331-) 

Developement of a numerical ocean model of the Gulf of Mexico 
for OTEC environmental impact and resource availability 
studies, 3:47141 (CONF-770331-) 

Estimate of the impact of OTEC operation on the vertical 
distribution of heat in the Gulf of Mexico, 3:47138 (CONF- 
770331-) 

Further evaluation of the oceanographic conditions found off 
Keahole Point, Hawaii, and the environmental impact of 
nearshore ocean thermal energy conversion plants on 
subtropical Hawaiian waters, 3:47145 (CONF-770331-) 

Ocean thermal energy conversion, 3:47072 (PB-274123) 
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Heat transfer enhancement for evaporators, 3:47156 (CONF- 
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Vapor/liquid interaction and entrainment in shell-and-tube 
evaporators, 3:47121 (ANL-OTEC-78-2) 
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Ocean energy industrial complexes, 3:47132 (CONF-770331-) 
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Investigations of mixing and recirculation in the vicinity of an 
ocean thermal energy conversion plant, 3:47139 (CONF-770331- 


Stratified turbulence modeling for the near field external flow, 
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Application of aluminum alloys, 3:47165 (CONF-770331-) 
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Comments on sea water side enhancement for OTEC heat 
exchangers, 3:47157 (CONF-770331-) 
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Compatibility studies for the ammonia-titanium-seawater system as 
related to ocean thermal energy conversion, 3:47167 (CONF- 
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Corrosion fatigue of 5086-H34 aluminum in sea water, 3:47166 
(CONF-770331-) 

Degradation of heat transfer rates due to biofouling and corrosion 
at Keahole Point, Hawaii, 3:47180 (COO-4041-7) 

Design and producibility study of heat exchangers for ocean 
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Design factors influencing biofouling and corrosion of ocean 
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770331-) 

Enhanced performance heat exchangers, 3:47155 (CONF-770331-) 

Enhanced single-phase heat transfer for OTEC systems, 3:47154 
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Experiments on and design of low-cost aluminum heat exchangers 
for OTEC plant ships, 3:47158 (CONF-770331-) 

Experimental study of ammonia condensation on vertical fluted 
tubes, 3:47178 (CONF-780408-2) 

Hydrodynamic control of biofouling in OTEC heat exchangers, 
3:47169 (CONF-770331-) 

Increasing heat exchanger efficiency through continuous 
mechanical tube maintenance, 3:47171 (CONF-770331-) 

Primary biofouling films and OTEC heat exchangers, 3:47162 
(CONF-770331-) 

Studies of biofouling in ocean thermal energy conversion plants, 
3:47161 (CONF-770331-) 

Ultra clean heat exchangers: a critical OTEC requirement, 3:47160 
(CONF-770331-) 

Uncertainty analysis routine for the Ocean Thermal Energy 
Conversion (OTEC) biofouling measurement device and data 
reduction procedure, 3:47182 (PNL-2631) 

OCEAN THERMAL POWER PLANTS/HYDRODYNAMICS 

Ocean thermal energy conversion plants: experimental and 
analytical study of mixing and recirculation, 3:47179 (COO- 
2909-3) 

OCEAN THERMAL POWER PLANTS/INDUSTRIAL PLANTS 

Ocean energy industrial complexes, 3:47132 (CONF-770331-) 

OCEAN THERMAL POWER PLANTS/INTAKE 

STRUCTURES 

Cold water transport, cold water pipe, and deep water mooring 
line analysis: a parametric approach, 3:47149 (CONF-770331-) 

Hydrodynamic loads on the cold water pipe, 3:47148 (CONF- 
770331-) 

Screens for the OTEC plants, 3:47151 (CONF-770331-) 

OCEAN THERMAL POWER PLANTS/LEGAL ASPECTS 

Ocean thermal energy conversion, 3:47072 (PB-274123) 

OCEAN THERMAL POWER PLANTS/MEETINGS 

Proceedings of the fourth annual conference on ocean thermal 
energy conversion, 3:47122 (CONF-770331-) 

OCEAN THERMAL POWER PLANTS/MOORINGS 

Anchor systems, 3:47150 (CONF-770331-) 

Cold water transport, cold water pipe, and deep water mooring 
line analysis: a parametric approach, 3:47149 (CONF-770331-) 

Platform station keeping study: Ocean Thermal Energy 
Conversion Program. Final report, 3:47181 (COO-4071-1) 

OCEAN THERMAL POWER PLANTS/OFFSHORE 

PLATFORMS 

Concrete OTEC structures: fabrication methods, 3:47152 (CONF- 
770331-) 

OTEC and the Louisiana shipbuilding industry, 3:48197 (CONF- 
770331-) 

Some factors affecting the selection of OTEC plant platform/cold 
water pipe designs, 3:47147 (CONF-770331-) 

OCEAN THERMAL POWER PLANTS/OPEN-CYCLE 

SYSTEMS 

Mist flow OTEC plant, 3:47177 (CONF-770331-) 

Potential of open cycle OTEC: a general survey, 3:47172 (CONF- 
770331-) 

OCEAN THERMAL POWER PLANTS/PERFORMANCE 

Preliminary analysis of the effects of sea water leakage on the 
performance of the ammonia cycle, 3:47176 (CONF-770331-) 

OCEAN THERMAL POWER PLANTS/PIPES 

Some factors affecting the selection of OTEC plant platform/cold 
water pipe designs, 3:47147 (CONF-770331-) 

OCEAN THERMAL POWER PLANTS/POSITIONING 

Platform station keeping study: Ocean Thermal Energy 
Conversion Program. Final report, 3:47181 (COO-4071-1) 

OCEAN THERMAL POWER PLANTS/POWER 

TRANSMISSION LINES 

Electrical energy transmission for OTEC power plants, 3:47131 
(CONF-770331-) 

OCEAN THERMAL POWER PLANTS/PUMPS 

Steam lift cycle at very low mist densities, 3:47174 (CONF- 
770331-) 

OCEAN THERMAL POWER PLANTS/SCREENS 

Screens for the OTEC plants, 3:47151 (CONF-770331-) 
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OCEAN THERMAL POWER PLANTS/SITE SELECTION 

Cataloging of oceanographic parameters of interest to biofouling 
and corrosion, 3:47163 (CONF-770331-) 

Developement of a numerical ocean model of the Gulf of Mexico 
for OTEC environmental impact and resource availability 
studies, 3:47141 (CONF-770331-) 

Resource assessment of a high potential OTEC site near Puerto 
Rico, 3:47144 (CONF-770331-) 

OCEAN THERMAL POWER PLANTS/TEST FACILITIES 

Early ocean test platform for testing cycle components, 3:47124 
(CONF-770331-) 

OCEAN THERMAL POWER PLANTS/THERMODYNAMIC 
ES 


Foam OTEC system: a proposed alternative to the closed cycle 
OTEC system, 3:47175 (CONF-770331-) 
Sea thermal power cycles, 3:47173 (CONF-770331-) 
OCEANOGRAPHY/DATA COMPILATION 
Cataloging of oceanographic parameters of interest to biofouling 
and corrosion, 3:47163 (CONF-770331-) 
OCEANS 
See SEAS 
OCONEE-2 REACTOR/SECONDARY COOLANT CIRCUITS 
Secondary system fission product transport study at the Oconee 
Nuclear Station, 3:47477 
OCONEE-3 REACTOR/SECONDARY COOLANT CIRCUITS 
Secondary system fission product transport study at the Oconee 
Nuclear Station, 3:47477 
OCTANE/CATALYTIC CRACKING 
Methane selectivity of hydrogenolysis reactions on nickel, 3:46202 
OCTANE/HYDROGENATION 
Methane selectivity of hydrogenolysis reactions on nickel, 3:46202 
OFFICE BUILDINGS/EQUIPMENT 
Energy-efficiency improvement targets in the machinery (except 
electrical) industry (SIC 35). Volume I, 3:48126 (FEA/D-77/ 
256) 
OFF-PEAK ENERGY STORAGE/FLYWHEELS 
Flywheel development for the Electric Power Research Institute, 
3:47377 (CONF-771053-) 
OFF-PEAK ENERGY STORAGE/LEAD-ACID BATTERIES 
Stibine and arsine generation from a lead-acid cell during charging 
modes under a utility load-leveling duty cycle, 3:48040 (ANL/ 
OEPM-?77-5) 
OFF-PEAK ENERGY STORAGE/METAL-NONMETAL 
BATTERIES 
Sodium-antimony trichloride battery development program for 
load leveling. Interim report, 3:48025 (EPRI-EM-751) 
OFF-PEAK ENERGY STORAGE/SODIUM-SULFUR 
BATTERIES 
Development of sodium-sulfur batteries for utility application. 
Interim report, 3:48024 (EPRI-EM-683) 
OFFSHORE DRILLING 
Offshore contractors and equipment directory. 9th edition, 3:46647 
OFFSHORE DRILLING/TECHNOLOGY ASSESSMENT 
Development of flexodrilling and its industrial outlook, 3:46591 
OFFSHORE PLATFORMS/CONSTRUCTION 
Apparatus for launching battered leg jackets for offshore 
platforms (Patent), 3:48588 
Concrete OTEC structures: fabrication methods, 3:47152 (CONF- 
770331-) 
OFFSHORE PLATFORMS/DESIGN 
Logistical support of offshore drilling facilities (Patent), 3:48589 
Some factors affecting the selection of OTEC plant platform/cold 
water pipe designs, 3:47147 (CONF-770331-) 
OFFSHORE PLATFORMS/SAFETY ENGINEERING 
Some computer applications in the oil industry, 3:46695 
OFFSHORE PLATFORMS/TEST FACILITIES 
Early ocean test platform conversion, 3:47123 (CONF-770331-) 
OFFSHORE PLATFORMS/WELL DRILLING 
Cruise 48 of the Glomar Challenger from Brest to Aberdeen, 
3:46617 
OFFSHORE SITES/LEASES 
Investigation of the lognormality of offshore oil and gas lease 
bidding data: Cramer-von Mises one-sample test, 3:46715 (LA- 
7339-MS) 
OHIO/ENERGY CONSUMPTION 
Energy situation in the Mid-Atlantic region, 3:48137 (BNL-50703) 
OHIO/ENERGY SUPPLIES 
Energy situation in the Mid-Atlantic region, 3: >t (BNL-50703) 
OHIO VALLEY REGION/WASTE MANAGEMEN 
Solid waste feasibility study of the Ohio Valley Revional 
Development District. Final report, 3:48261 (PB-274155) 
OIL FIELDS/EVALUATION 
Method for quantitative evaluation of oil and gas reserves and 
por ho distribution in fields of a large oil and gas-bearing basin, 
:465 
OIL RESIDUES 
See PETROLEUM RESIDUES 
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OIL SHALE DEPOSITS/GEOCHEMISTRY 
Contribution of organic geochemistry to a paleoecological outline 
of Toarcian oil shales in the eastern Paris Basin. analysis of 
insoluble organic matter (kerogens), 3:46787 
OIL SHALE DEPOSITS/IN-SITU RETORTING 
Oil shale programs. Eighth quarterly report, October 1977- 
December 1977, 3:46779 (SAND-78-0858) 
OIL SHALE INDUSTRY/ENERGY SOURCE DEVELOPMENT 
Testimony presented to the U.S. Environmental Protection 
Agency’s public hearing on environment and conservation in 
nonnuclear energy research and development, March 31, 1978, 
Washington, D.C., 3:48072 (ORNL/TM-6382) 
OIL SHALE INDUSTRY/ENVIRONMENTAL IMPACTS 
Testimony presented to the U.S. Environmental Protection 
Agency’s public hearing on environment and conservation in 
nonnuclear energy research and development, March 31, 1978, 
Washington, D.C., 3:48072 (ORNL/TM-6382) 
OIL SHALES 
See also BLACK SHALES 
OIL SHALES/BY-PRODUCTS 
Study of shale pitches as binders for the production of anode 
paste, 3:46792 
OIL SHALES/CHEMICAL ANALYSIS 
Colorado Green River Formation oil shale as viewed by pulsed 
n.m.r, 3:46784 
Use of microwaves in measuring the organic content of oil shale, 
3:46786 
OIL SHALES/CHEMICAL COMPOSITION 
First proof of structure of a C2s-pentacyclic triterpane in 
petroleum, 3:46723 
OIL SHALES/COKING 
Comparative characteristics of the organic matter of Devonian 
and Jurassic combustible shales of the Ukhta deposit, 3:46790 
OIL SHALES/ENVIRONMENTAL EFFECTS 
Energy-related pollutants in the environment: the use of short- 
term tests for mutagenicity in the isolation and identification of 
biohazards, 3:46371 (CONF-780121-2) 
OIL SHALES/EXPLOSIVE FRACTURING 
Explosively produced fracture of oil shale. Progress report, 
October-December 1977, 3:46778 (LA-7164-PR) 
Explosively produced fracture of oil shale. Progress report, July- 
September 1977, 3:46777 (LA-7031-PR) 
Oil shale programs. Eighth quarterly report, October 1977- 
December 1977, 3:46779 (SAND-78-0858) 
OIL SHALES/FRACTURE PROPERTIES 
Oil shale programs. Eighth quarterly report, October 1977- 
December 1977, 3:46779 (SAND-78-0858) 
OIL SHALES/FRACTURES 
Dynamic tensile fracture in rock, 3:48951 (SAND-78-0531) 
OIL SHALES/HYDRAULIC FRACTURING 
Oil shale programs. Eighth quarterly report, October 1977- 
December 1977, 3:46779 (SAND-78-0858) 
OIL SHALES/IN-SITU RETORTING 
Decreasing hydrogen sulfide concentration of a gas (Patent; for 
off-gas from in-situ oil shale retort), 3:46793 
Method of oxidizing hydrogen sulfide (Patent; for off-gas from in- 
situ oil shale retort), 3:46794 
OIL SHALES/NUCLEAR MAGNETIC RESONANCE 
Colorado Green River Formation oil shale as viewed by pulsed 
n.m.r, 3:46784 
OIL SHALES/OIL YIELDS 
Colorado Green River Formation oil shale as viewed by pulsed 
n.m.r, 3:46784 
OIL SHALES/PROCESSING 
Comparative characteristics of the organic matter of Devonian 
and Jurassic combustible shales of the Ukhta deposit, 3:46790 
OIL SHALES/RETORTING 
Shale retorting process (Patent), 3:46780 
Study and industrial use of oil shale, 3:46781 
— cracking and power engineering utilization of shale oil, 
3:46782 
OIL SPILLS/AERIAL MONITORING 
Processing aerial and satellite data, 3:48738 
OIL SPILLS/VELOCITY 
Spreading of crude oil spills across a lake, 3:48729 
OIL WELLS 
See also PETROLEUM 
OIL WELLS/DRILLING EQUIPMENT 
Determination of pressure losses in the circulation system of a gas- 
and-sand-jet perforating installation, 3:46630 
OIL WELLS/ELECTRIC HEATING 
Calculation of the main technological indices of the process of 
high frequency electromagnetic heating of oil well bottom hole 
zone, 3:46618 
OIL WELLS/ELECTRIC LOGGING 
Character of distribution of fluids in the productive series of the 
Yuzhnaya deposit, 3:46600 
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OIL WELLS/FLUID INJECTION 
Apparatus for hydrocarbon recovery from earth strata (Patent), 
:46607 


Effect of the liquid extraction rate on the oil extraction rate, 
3:46619 

Steam-channel-expanding steam form drive (Patent), 3:46609 

OIL WELLS/GAS INJECTION 

Method of oil recovery employing enriched gas drive with control 

of evolved gas (Patent), 3:46608 
OIL WELLS/GAS LIFTS 

Method and apparatus for gas induced production of liquid from 
wells (Patent), 3:46610 

Problem of the theory of gas lift (zero conditions), 3:46629 

OIL WELLS/MECHANICAL VIBRATIONS 

Vibration effect on oil well bottom hole zone in the case of 

multistratal deposits, 3:46620 
OIL WELLS/MICROEMULSION FLOODING 

Environmental impact assessment: enhanced oil recovery by 
micellar-polymer flood, Long Beach, California, 3:46606 
(UCID-17783) 

Pilot demonstration of enhanced oil recovery by micellar polymer 
waterflooding: Phase B. Quarterly report, fourth quarter, 1977, 
3:46605 (SAN-1395-17) 

OIL WELLS/NEUTRON LOGGING 

Improvement of methods for controlling inundation in oil 

producing beds, 3:46587 
OIL WELLS/NUCLEAR MAGNETIC LOGGING 
Problems of signal processing in nuclear magnetic logging (real 
detection device), 3:46601 
OIL WELLS/OFFSHORE DRILLING 
Development of flexodrilling and its industrial outlook, 3:46591 
OIL WELLS/PIPES 

Hydraulic resistance of pump and compressor pipes with polymer 

coating, 3:46631 
OIL WELLS/PRESSURE MEASUREMENT 

Analysis of the approximate method of calculation of stratum 
pressure, 3:46621 

Determination of pressure losses in the circulation system of a gas- 
and-sand-jet perforating installation, 3:46630 

OIL WELLS/PRESSURIZING 

Analytical solutions for determining the properties of naturally 
fractured reservoirs by employing pressure buildup tests, 
3:46585 

OIL WELLS/PRODUCTION 
Recovery of high-viscosity crudes by polymer flooding, 3:46615 
OIL WELLS/PRODUCTIVITY 

Results of oil and gas exploration and production in the capitalist 

and developing countries in 1976, 3:46612 
OIL WELLS/PUMPS 

Bailer pumps for oil wells (Patent), 3:46611 

Experimental installation for the investigation of devices reducing 
the harmful effect of free gas on operation of deep-well 
centrifugal pumps, 3:46627 

Hydraulic resistance of pump and compressor pipes with polymer 
coating, 3:46631 

Investigation of the working capacity of the structure of the 
hinged joint of a swivel head with rocker arm of a pumping 
jack, 3:46633 

Optimization of the operation of deep pump wells by the 
evolutionary planning method, 3:46628 

OIL WELLS/WATERFLOODING 

Dynamics of the recovery of petroleum from deposits, 3:46648 

Modeling the dynamic effect on a stratum, 3:46638 

Recovery of high-viscosity crudes by polymer flooding, 3:46615 

OIL WELLS/WELL CASINGS 

Development and application of light-weight “ filtroperlite” 
cement mortars to encase deep and extra deep wells, 3:46623 

Investigation of the process of interaction between a novel varnish 
resin and plugging cement, 3:46624 

Rheological properties of the viscoelastic separator used in 
cementing oil and gas wells, 3:46639 

Strength of oval and variable-thickness casings, 3:46645 

OIL WELLS/WELL COMPLETION 

Ground cement-grade pozzolana as an additive to Portland 

cements for oil wells, 3:46616 
OIL WELLS/WELL DRILLING 

Development of flexodrilling and its industrial outlook, 3:46591 

Investigation of the dynamics of the hydraulic lifting gear of a 
drilling rig for continuous round trips, 3:46634 

Investigation of the process of structure formation of dispersions 
of kaolinitic clays in the presence of polyelectrolyte K-4, 
3:46635 

Investigation of the effect of drilling muds on reservoir properties 
of fissured rocks uncovered by drilling, 3:46637 

Method of accounting for resistance forces in solving some 
problems of drilling deflected directed wells, 3:46636 


OPEC 


Problem of determination of the pressure loss of a viscoplastic 
liquid in unsteady motion over a cylindrical pipe, 3:46622 
Starting conditions of immersible electric drives with thyristor- 
transformer voltage regulator, 3:46632 
Steady transverse vibrations of turbodrill with limited engine 
capacity, 3:46625 
Tasks of diagnostics in programmed control of the direction of 
drilling, 3:46626 
OIL-FILLED CABLES/PERFORMANCE TESTING 
Determination of breakdown voltage of line pin insulators, 3:47412 
OILS 
See also FUEL OILS 
SHALE OIL 
WASTE OILS 
OILS/CHEMICAL COMPOSITION 
Chemical composition of adsorption-treated transformer oils 
produced by cocurrent parallel contacting of working streams, 
3:46728 
OILS/PHYSICAL PROPERTIES 
Chemical composition of adsorption-treated transformer oils 
produced by cocurrent parallel contacting of working streams, 
3:46728 
OILS/PRODUCTION 
Experience in commercial production of "Oktol” cable oil in 
reconstructed 49/1 unit at Kuibyshev petroleum refinery, 
3:46688 
OILS/SENSIBLE HEAT STORAGE 
Solar Total Energy Test Facility Project test results: High- 
Temperature Thermocline Storage Subsystem, 3:47238 (SAND- 
77-1528) 
OKG-1 REACTOR/PERSONNEL 
Radiological experience in Swedish boiling water reactors, 
3:47981 
OKG-2 REACTOR/PERSONNEL 
Radiological experience in Swedish boiling water reactors, 
3:47981 
OKLAHOMA/SEISMICITY 
Seismicity and tectonic relationships of the Nemaha uplift in 
Oklahoma, 3:48934 (NUREG/CR-0050) 
OKLAHOMA/TECTONICS 
Seismicity and tectonic relationships of the Nemaha uplift in 
Oklahoma, 3:48934 (NUREG/CR-0050) 
OKLAHOMA/WIND POWER 
Operational, cost, and technical study of large windpower systems 
integrated with an existing electric utility. Final report, 3:47299 
(COO-2621-2) 
OKLAHOMA/WIND POWER PLANTS 
Operational, cost, and technical study of large windpower systems 
integrated with an existing electric utility. Final report, 3:47299 
(COO-2621-2) 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 
ONIKOBE GEOTHERMAL FIELD/HYDROLOGY 
Hydrological investigation of stream flow in the Onikobe 
geothermal area, 3:47250 
ONIONS/BIOLOGICAL RADIATION EFFECTS 
Effects of gamma irradiation on onion sprouting. I. Influence of 
dose rate and post-harvest period of treatment, 3:48825 
ONIONS/SPROUT INHIBITION 
Effects of gamma irradiation on onion sprouting. I. Influence of 
dose rate and post-harvest period of treatment, 3:48825 
ON-LINE CONTROL SYSTEMS/DATA PROCESSING 
ALSAN: a system for disturbance analysis by process computers, 
3:47756 (KFK-PDV-93) 
ON-LINE CONTROL SYSTEMS/DESIGN 
Cost-benefit analysis of the instrumentation, monitoring, and 
control system of a nuclear power plant (BWR), 3:47765 
ON-LINE MEASUREMENT SYSTEMS/DESIGN 
Development of continuous nuclear analyzer of coal, 3:48422 
ONTARIO/COAL RESERVES 
Onakawana lignite deposits could be useful energy source for 
Ontatio, 3:46392 
ONTARIO/PETROCHEMICAL PLANTS 
Execution of the Petrosar project, 3:46659 
ONTARIO/PETROLEUM REFINERIES 
Execution of the Petrosar project, 3:46659 
ONTARIO PHWR PICKERING-3 REACTOR 
See PICKERING-3 REACTOR 
ONTARIO PHWR PICKERING-4 REACTOR 
See PICKERING-4 REACTOR 
ONTOGENESIS/TEMPERATURE EFFECTS 
Viability of embryos of the winter flounder Pseudopleuronectes 
americanus exposed to combinations of cadmium and salinity at 
selected temperatures, 3:48848 
OPEC 
(Organization of Petroleum Exporting Countries.) 





OPEC/STABILITY 


OPEC/STABILITY 
World energy markets and OPEC stability (Book), 3:48070 
OPEN-CYCLE MHD GENERATORS/COMBUSTION 
Asymptotic analysis of quiescent and boundary layer ignition of 
solid fuels (Coal particle ignition in combustor), 3:48476 
OPTICAL EQUIPMENT/COATINGS 
Measurement and identification of laser-damage thresholds in thin 
films, 3:48412 (UCRL-80629) 
OPTICAL SCANNERS 
ALICE system for digitizing map data, 3:48929 
OPTICAL SCANNERS/ALIGNMENT 
Sensitivity of slope measurements on parabolic solar mirrors to 
positioning and alignment of the laser scanner, 3:47233 (SAND- 
78-0700) 
OPTICAL SCANNERS/POSITIONING 
Sensitivity of slope measurements on parabolic solar mirrors to 
positioning and alignment of the laser scanner, 3:47233 (SAND- 
78-0700) 
ORC FLASH PYROLYSIS PROCESS 
See OCCIDENTAL FLASH PYROLYSIS PROCESS 
ORELA 
(Oak Ridge electron linear accelerator.) 
ORELA/DATA PROCESSING 
OPRODF, a Decsystem-10 data manipulation program for 
ORELA data formatted files, 3:48612 (ORNL/CSD/TM-45) 
ORES 
See also IRON ORES 
MOLYBDENUM ORES 
URANIUM ORES 
ORES/CHEMICAL REACTIONS 
Mechano-chemistry of coal, 3:46351 
ORES/SMELTING 
Mechano-chemistry of coal, 3:46351 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
CHLORINATED AROMATIC HYDROCARBONS 
NITROGEN MUSTARD 
ORGANIC CHLORINE COMPOUNDS/ENVIRONMENTAL 
EFFECTS 
Distribution of polychlorinated bephenyls in a municipal 
wastewater treatment plant and environs, 3:48728 
ORGANIC COMPOUNDS 
See also ALDEHYDES 
AMINES 
CARBOHYDRATES 
CHEMICAL FEEDSTOCKS 
ESTERS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
KETONES 
LIPIDS 
NUCLEIC ACIDS 
NUCLEOTIDES 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
ORGANIC COMPOUNDS/OXIDATION 
Article having a surface layer of catalytic ash by-product of coal 
combustion (Patent), 3:46294 
ORGANIC MERCURY COMPOUNDS 
See also METHYLMERCURY 
ORGANIC MERCURY COMPOUNDS/ADSORPTION 
Studies on evaluation and utilization of activated carbon. II. 
Liquid phase adsorption properties of activated carbon prepared 
from sulfonated asphalt, 3:46726 
ORGANIC MERCURY COMPOUNDS/POISONING 
Selected case histories and epidemiologic examples of human 
mercury poisoning, 3:48915 
ORGANIC MERCURY COMPOUNDS/TOXICITY 
Selected case histories and epidemiologic examples of human 
mercury poisoning, 3:48915 
ORGANIC NITROGEN COMPOUNDS 
See also ACRIDINES 
ADENINES 
AMINES 
CHLOROPHYLL 
HEME 
HEMOGLOBIN 
HISTAMINE 
METHYLENE BLUE 
NITROSO COMPOUNDS 
NUCLEIC ACIDS 
NUCLEOTIDES 
PORPHYRINS 
PROTEINS 
PROTOPORPHYRINS 
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QUINOLINES 
SEROTONIN 
STRYCHNINE 
UREA 
ORGANIC NITROGEN COMPOUNDS/CHEMICAL 

REACTION KINETICS 

Reactions of fuel-nitrogen compounds under conditions of inert 
pyrolysis, 3:48473 

ORGANIC SOLVENTS/HYDROGENATION 

EDS coal liquefaction process development: Phase IV. Monthly 
technical progress report, March 1-March 31, 1978, 3:46269 
(FE-2893-11) 

EDS coal liquefaction process development: Phase IV. Monthly 
technical progress report, April 1-April 30, 1978, 3:46270 (FE- 
2893-13) 

ORGANIC SOLVENTS/PERFORMANCE 

Effects of solvent on molecular composition in coal liquefaction, 

3:46275 
ORGANIC SOLVENTS/RECOVERY 

Solvent refined coal (SRC) process. Annual technical progress 

report, January-December 1977, 3:46257 (FE-496-149) 
ORGANIC SOLVENTS/RECYCLING 

EDS coal liquefaction process development: Phase IIIA. Monthly 
technical progress report, June 1-June 30, 1977, 3:46267 (FE- 
2353-18) 

ORGANIC SULFUR COMPOUNDS 
See also SULFONATES 
THIONAPHTHENES 
THIOPHENE 
ORGANIC SULFUR COMPOUNDS/REMOVAL 

Methanation feed gas carbon dioxide level. Final report. Series 
No. I: E-6, 3:46222 (FE-2240-45) 

ORGANIC SULFUR COMPOUNDS/STRUCTURAL 

CHEMICAL ANALYSIS 

Synthesis and characterization of new metal-metal bonded species. 
II. Crystal and molecular structure of dimeric niobium(III) and 
tantalum(III) bromide adducts with tetrahydrothiophene. Direct 
stereochemical evidence of bonding electron density in 
confacial bioctahedra with metal-metal double bonds, 3:48440 

ORGANIC WASTES/RECYCLING 
Environmental protection around carbonization plants, 3:46153 
ORGANIC WASTES/WASTE PRODUCT UTILIZATION 
Producing heavy tar from acid sludges, 3:46192 
ORGANOMETALLIC COMPOUNDS 
See also ORGANIC MERCURY COMPOUNDS 
ORGANOMETALLIC COMPOUNDS/CHEMICAL 

REACTIONS 

Metal carbene chemistry. Formation and reactions of (eta5- 
CsHs)Fe(CO)/sub n/(CH2)* (n= 1,2) in the gas phase by ion 
cyclotron resonance spectroscopy, 3:48449 

ORMAK DEVICES/INSTABILITY GROWTH RATES 

Internal disruptions in tokamaks, 3:49115 

Interpretation of tokamak sawtooth oscillations, 3:49116 

ORMAK DEVICES/NEUTRAL ATOM BEAM INJECTION 
Neutral beam injection experiments at ORNL: fueling aspects, 
3:49241 (CONF-771129-) 
ORMAK DEVICES/OSCILLATION MODES 
Internal disruptions in tokamaks, 3:49115 
Interpretation of tokamak sawtooth oscillations, 3:49116 
ORMAK DEVICES/REACTOR FUELING 

Neutral beam injection experiments at ORNL: fueling aspects, 

3:49241 (CONF-771129-) 


Pellet experiments at ORNL, 3:49251 (CONF-771129-) 
ORNL 


(Oak Ridge National Laboratory.) 
ORNL/INFORMATION CENTERS 
Spatial data on energy, environmental, and socio-economic themes 
at Oak Ridge National Laboratory: 1977 inventory, 3:48053 
(ORNL-5395) 
ORNL RESEARCH REACTOR 
See ORR REACTOR 
ORNL-PCA REACTOR/REACTOR OPERATION 
Bulk Shielding Facility quarterly report, October, November, and 
December 1977, 3:47794 (ORNL/TM-6389) 
ORR REACTOR/REACTOR OPERATION 
Oak Ridge Research Reactor quarterly report, October, 
November, and December of 1977, 3:47792 (ORNL/TM-6315) 
OSCILLOGRAPHS/DESIGN 
New dual raster oscilloscope improves hydrodiagnostic 
capabilities, 3:48636 (UCRL-50025-77-3) 
OSKARSHAMN-1 REACTOR 
See OKG-1 REACTOR 
OSKARSHAMN-2 REACTOR 
See OKG-2 REACTOR 
OSMIUM/ELECTROPLATING 
Method for conducting electroless metal-plating processes (Patent 
application), 3:48318 
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OSMIUM COMPLEXES/CHEMICAL REACTION KINETICS 
Kinetics and mechanism of the quenching of the emission of 
substituted polypyridineruthenium(II) complexes. Reactions of 
RuL3*, *RuLs;”*, and RuLs* with the copper(I)-copper(II) 
couple (L: bipyridine or phenanthroline derivative; laser 
radiation, pulsed irradiation studies also include Os(II)3** 
complexes), 3:48446 
OXYGEN/ACTIVATION ANALYSIS 
Material balance in coal. II. Oxygen determination with 
stoichiometry of 33 coals, 3:46324 
OXYGEN/DAILY VARIATIONS 
Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson. Nutrient and dissolved oxygen 
dynamics of a short detention time Texas reservoir. Interim 
report No. 5, 3:48715 (CRWR-134) 
OXYGEN/NUCLEAR REACTION ANALYSIS 
Coal analysis by neutron-capture gamma-ray measurement in 
boreholes, 3:46389 
OXYGEN/PRODUCTION 
Hydrogen-oxygen fuel cell for use with internal combustion 
engines (Patent), 3:46998 
Thermoelectrochemical cyclical process for production of 
hydrogen and oxygen from water (Patent), 3:46997 
OXYGEN/REMOVAL 
Solvent refined coal (SRC) process. Operation of Solvent Refined 
Coal Pilot Plant, Wilsonville, Alabama. Quarterly technical 
progress report, July-September 1977, 3:46266 (FE-2270-27) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN ISOTOPES/USES 
Stable isotopes in the life sciences. Panel proceedings series. 
Proceedings of a technical committee meeting on modern trends 
in the biological applications of stable isotopes, 3:48434 (STI/ 
PUB-442) 
OXYGEN METERS/PERFORMANCE TESTING 
Oil shale programs. Eighth quarterly report, October 1977- 
December 1977, 3:46779 (SAND-78-0858) 
OZONE/BIOLOGICAL EFFECTS 
Measurement of ozone injury by determination of leaf chlorophyll 
concentration, 3:48856 
OZONE/MONITORING 
Effect of human activities on the Earth’s atmosphere and future 
trends, 3:48670 


P 


PACKED BED/SENSIBLE HEAT STORAGE 
Anharmonic analysis of a time-dependent packed bed thermocline, 
3:47239 (SAND-77-8686) 
PACKED BED/TEMPERATURE GRADIENTS 
Anharmonic analysis of a time-dependent packed bed thermocline, 
3:47239 (SAND-77-8686) 
PADUCAH PLANT/AIR POLLUTION 
Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1977, 
3:48680 (Y/UB-9) 
PADUCAH PLANT/ENVIRONMENT 
Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1977, 
3:48680 (Y/UB-9) 
PADUCAH PLANT/LAND POLLUTION 
Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1977, 
3:48680 (Y/UB-9) 
PADUCAH PLANT/RADIATION MONITORING 
Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1977, 
3:48680 (Y/UB-9) 
PADUCAH PLANT/WATER POLLUTION 
Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1977, 
3:48680 (Y/UB-9) 
PALLADIUM/CATALYTIC EFFECTS 
Activity, selectivity and thermal stability of group viii metal/ 
— catalysts for synthesis of hydrocarbons from CO and Hp, 
:47010 
PALLADIUM/DEACTIVATION 
SO, deactivation in NO reduction by NHs: IV. Auger studies of 
deactivated catalysts in selective NO reduction, 3:48453 
PALLADIUM/DEPOSITION 
Method for conducting electroless metal-plating processes (Patent 
application), 3:48318 
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PALLADIUM/ELECTROPLATING 
Method for conducting electroless metal-plating processes (Patent 
application), 3:48318 
PALLADIUM/PLATING 
Metallization of large silicon wafers. Quarterly technical report 
No. 1, August 26-December 31, 1977 (45 references), 3:47052 
(DOE/JPL/954689-1) 
PALLADIUM 102 TARGET/NEUTRON REACTIONS 
Production cross sections for (n,t) reactions in some medium and 
heavy mass nuclei at 14.6 MeV, 3:48992 
PALLADIUM BASE ALLOYS 
Palladium alloys for hydrogen diffusion (Patent), 3:47004 
PANCREAS 
Purification, partial characterization, and clinical evaluation of a 
pancreatic oncofetal antigen, 3:48763 
PANTEX PLANT/WASTE MANAGEMENT 
Environmental monitoring report for Pantex Plant covering 1975, 
3:48673 (MHSMP-76-8) 
PAPER/RECYCLING 
New look at recycling (Booklet, 6 papers), 3:48090 (CONF- 
7605175-) 
PARABOLIC REFLECTORS 
See also COMPOUND PARABOLIC CONCENTRATORS 
PARABOLIC REFLECTORS/ACCURACY 
Sensitivity of slope measurements on parabolic solar mirrors to 
positioning and alignment of the laser scanner, 3:47233 (SAND- 
78-0700) 
PARABOLIC REFLECTORS/GEOMETRY 
Sensitivity of slope measurements on parabolic solar mirrors to 
positioning and alignment of the laser scanner, 3:47233 (SAND- 
78-0700) 
PARAFFIN/DEWAXING 
Use of hydrocyclones in urea dewaxing, 3:46676 
PARAFFINS 
See ALKANES 
PARAHO PROCESS 
Emission characteristics of Paraho Shale Oil as tested in a utility 
boiler. Final report, 3:46791 (EPRI-AF-709) 
PARAMETRIC INSTABILITIES 
Effects of a finite-bandwidth pump on the parametric instabilities 
near the lower-hybrid frequency, 3:49111 
PARASITES 
See also VIRUSES 
PARASITES/ECOLOGY 
Parasitism and r- and K-selection, 3:48753 
PARASITES/POPULATION DYNAMICS 
Effects of rainfall acidification on plant pathogens, 3:48850 
(CONF-780573-1) 
PARASITES/POPULATIONS 
Parasitism and r- and K-selection, 3:48753 
PARASITES/SURVIVAL TIME 
Effects of rainfall acidification on plant pathogens, 3:48850 
(CONF-780573-1) 
PARTICLE PRODUCTION/QUANTUM CHROMODYNAMICS 
Mass generation and chiral symmetry breaking by pseudoparticles, 
3:48983 (COO-1545-227) 
PARTICLE SIZE/MEASURING METHODS 
New airborne aerosol sampling system, 3:48651 (BNL-24192) 
PARTICLES 
See also DROPLETS 
PARTICLES/AIR POLLUTION ABATEMENT 
Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1977, 
3:48680 (Y/UB-9) 
PARTICLES/ENVIRONMENTAL IMPACTS 
Effluents of energy production: particulates, 3:48080 
PARTICLES/INTESTINAL ABSORPTION 
Accumulation of 2-j.m latex particles in mouse Peyer's patches 
during chronic latex feeding, 3:48888 
PARTICLES/REMOVAL 
Medium and high temperature gas clean-up particulates. Quarterly 
progress report, October-December 1977, 3:46360 (FE-2295-32- 
1) 


Particulate control for pressurized, fluidized-bed combustion, 
3:46525 (FE-2220-16) 
PARTICLES/SORTING 
Principles of screening, 3:46497 
PATHOLOGICAL CHANGES 
See also FIBROSIS 
Effects of PuO: particles deposited in the lung following 
intraperitoneal injection, 3:48839 
PBF REACTOR/FUEL ELEMENT FAILURE 
Power burst facility fission product detection system, 3:47796 
PCA-ORNL REACTOR 
See ORNL-PCA REACTOR 
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PDP COMPUTERS/PROGRAMMING 
FORTRAN Interface to VEctor programming, 3:49325 (UCID- 
17477(Rev.1)) 
BOT: a user’s manual of the ENTERPRISE communicator, 
3:49329 (UCID-30163) 
PEACH BOTTOM-1 REACTOR/FUEL ELEMENTS 
Distribution of fission products in Peach Bottom HTGR fuel 
element F03-01, 3:47511 (ORNL/TM-5996) 
PEACH BOTTOM-1 REACTOR/GAMMA FUEL SCANNING 
Gamma spectroscopic examination of Peach Bottom HTGR core 
components, 3:47507 (GA-A-13453) 
PEAK-LOAD PRICING/ECONOMETRICS 
oo demand for electricity by time of day: an econometric 
approach. Final report, 3:48173 (EPRI-EA-704) 
PEAK-LOAD PRICING/FINANCIAL INCENTIVES 
Time-of-day pricing of electrical energy: does it promote the 
National interest, 3:48172 (BNL-50798) 
PEAT/CHEMICAL PROPERTIES 
Modern concepts on certain physico-chemical properties of peat, 
3:46346 
PEAT/DENSITY 
Determination of the volumetric weight of peat soils in natural 
deposits by the gamma densitometry method, 3:46336 
PEAT/ORIGIN 
New information on the characteristics of peat formation and its 
role in understanding the genesis of caustobioliths, 3:46398 
PEAT/PHYSICAL PROPERTIES 
Modern concepts on certain physico-chemical properties of peat, 
46346 


PEAT/PYROLYSIS 

Influence of additives on the thermal decomposition of peat, 

3:46287 
PEAT/STRUCTURAL CHEMICAL ANALYSIS 

Modern concepts on certain physico-chemical properties of peat, 

3:46346 
PEBBLE BED REACTORS/BREEDING RATIO 
Numerical investigations of the breeding behaviour of a pebble- 
bed HTR, 3:47613 
PEBBLE BED REACTORS/CONTROL ELEMENTS 
Control rod for gas-cooled nuclear reactors (Patent), 3:47760 
PEBBLE BED REACTORS/POWER DISTRIBUTION 

Recent findings on measurement and control of the power 

distribution in large pebble-bed reactors, 3:47762 
PEBBLE BED REACTORS/REACTOR CONTROL SYSTEMS 

Design of a concept for the control of power distribution and of 
xenon oscillations for HTR-K 3000 and PNP 3000 reactors, 
3:47755 (Juel-1446) 

Recent findings on measurement and control of the power 
distribution in large pebble-bed reactors, 3:47762 

PELLETS (FUEL) 
See FUEL PELLETS 
PENNSYLVANIA/ENERGY CONSUMPTION 
Energy situation in the Mid-Atlantic region, 3:48137 (BNL-50703) 
PENNSYLVANIA/ENERGY SUPPLIES 
Energy situation in the Mid-Atlantic region, 3:48137 (BNL-50703) 
PENTANE/CATALYTIC CRACKING 
Methane selectivity of hydrogenolysis reactions on nickel, 3:46202 
PENTANE/HYDROGENATION 
Methane selectivity of hydrogenolysis reactions on nickel, 3:46202 
PEPTIDE HYDROLASES 
See also THROMBIN 
TRYPSIN 
PEPTIDE HYDROLASES/INHIBITION 

Glucocorticoid receptors and glucocorticoid-sensitive secretion of 

neutral proteinases in a macrophage line, 3:48815 
PEPTIDES/BIOCHEMICAL REACTION KINETICS 
Selective inactivation of thrombin by peptides of arginine 
chloromethyl ketone, 3:48767 
PERMAFROST/THAWING 
Thawing of permafrost beneath a buried pipe, 3:46718 
PERMAFROST/THERMODYNAMIC PROPERTIES 
Thawing of permafrost beneath a buried pipe, 3:46718 
PERSONNEL 
See also MINERS 
PERSONNEL/EDUCATION 

20 years of power station master training, 3:47728 

Need for occupational physician: industrial hygienist interaction in 
biohazards control, 3:48920 (CONF-780561-3) 

Practical applications of MORT concepts (Safety programs for 
research laboratories; management oversight and risk tree 
(MORT) planning), 3:48921 (SAND-78-0615C) 

an tests for shift personnel in nuclear power plants, 

47424 
PERSONNEL/HEALTH HAZARDS 

Approach to the control of potential biological hazards through a 

peer review process, 3:48798 (CONF-780561-1) 
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Health considerations relative to the use of solvents in the 
chemistry laboratory, 3:48907 (CONF-780305-18) 
PERSONNEL/INCOME 
Energy-related scientists and engineers: statistical profile from the 
NSF national sample, 1976, 3:48064 (ORAU-143) 
PERSONNEL/INTERNAL IRRADIATION 
Comments on a paper entitled: Toxicity and carcinogenicity of 
plutonium-239, 3:48837 (SAND-78-1115) 
PERSONNEL/NEOPLASMS 
Occupational health issues and fossil-energy development, 3:46538 
(TID-28443) 
PERSONNEL/PNEUMOCONIOSES 
Occupational health issues and fossil-energy development, 3:46538 
(TID-28443) 
PERSONNEL/RADIATION DOSES 
Analysis of multiple radiography overexposures, 3:48828 
Design measures to minimise radiation exposure of staff for a 
commercial nuclear power plant, 3:47860 
Design worth of radiation exposure reduction, 3:47978 
Experience with occupational radiation exposure in PWRs built 
by Kraftwerk Union, 3:47980 
Radiation exposure in the operating PWR plants and specific 
design features for occupational dose reduction, 3:47979 
PERSONNEL/RADIATION PROTECTION 
Regulatory practice for the protection of radiation workers in 
U.S. nuclear power plants, 3:48829 
Review of the problems of safety control in x-ray diffraction and 
spectrometry, 3:48830 
PERSONNEL/RESPIRATORY SYSTEM DISEASES 
Occupational health issues and fossil-energy development, 3:46538 
(TID-28443) 
PERSONNEL/WORK 
Effect of impermeable clothing and respirator on work 
performance. Part I. Laboratory studies, 3:48811 (SAND-77- 
2132) 
PETROCHEMICAL PLANTS/CONSTRUCTION 
Execution of the Petrosar project, 3:46659 
PETROCHEMICAL PLANTS/DESIGN 
Hercules inaugurates Varennes plant, 3:46687 
Improvements in ethylene production, 3:46690 
PETROCHEMICAL PLANTS/DISTILLATION EQUIPMENT 
Possible designs for rotary apparatus for vacuum distillation, 
3:46664 
PETROCHEMICAL PLANTS/ENERGY ANALYSIS 
Thermodynamic analysis of energy-intensive processes for 
ammonia production, 3:47020 
PETROCHEMICAL PLANTS/FIRE HAZARDS 
Fire hazard of certain substances used in petroleum refining 
industry, 3:46696 
PETROCHEMICALS 
See also CHEMICAL FEEDSTOCKS 
PETROCHEMICALS/CHEMICAL REACTION YIELD 
Chemicals from coal. Final report based on HRI H-Coal product, 
3:46258 (FE-1534-50) 
PETROLEUM 
See also OIL WELLS 
SHALE OIL 
SOUR CRUDES 
PETROLEUM/ADDITIVES 
Investigation of the effect of solvents on the hydraulic 
characteristics of non-newtonian petroleum types, 3:46737 
PETROLEUM/AVAILABILITY 
Energy availabilities for state and local development: projected 
energy patterns for 1980 and 1985, 3:48143 (ORNL/TM-5890/ 
S4 


Trends in desulfurization capabilities, processing technologies, and 
the availability of crude oils: U.S. refineries; Caribbean 
“exporting” refineries, 3:46649 (DOE/RA-0005) 

PETROLEUM/BIOLOGICAL EFFECTS 

Sublethal effects of oil on mollusc species from the Baltic Sea, 

3:48875 
PETROLEUM/CHARGES 

Canadian oil and gas pricing, 3:48164 

Comparison of FEA and CRS estimates of energy cost increases 
due to oil price decontrol, 3:46698 (F-75-006) 

Draft environmental impact statement (DEIS) for the cumulative 
production/consumption effects of the crude oil price incentive 
rulemakings, 3:46713 (DES-77-7) 

PETROLEUM/CHEMICAL COMPOSITION 
First proof of structure of a C2s-pentacyclic triterpane in 
petroleum, 3:46723 
PETROLEUM/CHEMICAL PROPERTIES 
Oil and gas condensates of the Luginetskii field, 3:46743 
PETROLEUM/CONSUMPTION RATES 

Summary of the technical report: analysis of the 1974/1975 decline 

in petroleum consumption, 3:46699 (FEA/B-76/185) 
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PETROLEUM/DATA COMPILATION 
Crude oil prices: the impact of controls, 3:46708 
PETROLEUM/DEMAND FACTORS 
United States petroleum highlights, 3:46706 
United States petroleum highlights, 3:46705 
United States petroleum highlights, 3:46704 
PETROLEUM/DISTILLATION 
Calculation of basic parameters of distillation in a complex tower 
for separation of crude oil, 3:46675 
PETROLEUM/ENERGY SUPPLIES 
Economic concepts of petroleum energy supply, 3:48163 
PETROLEUM/ENTITLEMENTS PROGRAM 
Crude Oil Entitlements Program, 3:46700 (FEA/B-77/038) 
PETROLEUM/FLOW RATE 
Effect of the liquid extraction rate on the oil extraction rate, 
3:46619 
Flow of a liquid from conically diverging nozzles, 3:46740 
Investigation of the effect of solar activity on the process of oil 
flow in pipes, 3:46719 
PETROLEUM/FORECASTING 
Future value of fossil primary energy carriers in our energy 
economy, 3:48159 
Outlook for world oil into the 21st Century with emphasis on the 
period to 1990. Final report (Two periods: 1976-1990 and 1990- 
2005), 3:46552 (EPRI-EA-745) 
PETROLEUM/GOVERNMENT POLICIES 
Australian petroleum policies and plans, 3:46716 
PETROLEUM/HYDROCRACKING 
Hydrocracking crude oil in a fluidized bed of microbead catalyst, 
3:46662 
PETROLEUM/MATURATION 
Temperature-time interrelation in the processes of transformation 
of oil and gas material organic matter, 3:46561 
PETROLEUM/PHYSICAL PROPERTIES 
Oil and gas condensates of the Luginetskii field, 3:46743 
PETROLEUM/PRODUCTION 
Draft environmental impact statement (DEIS) for the cumulative 
production/consumption effects of the crude oil price incentive 
rulemakings, 3:46713 (DES-77-7) 
PETROLEUM/REFINING 
Theoretical principles of the chemical processes for refining 
petroleum, 3:46686 
PETROLEUM/RESERVES 
National Gas Survey. Reserves and resources classifications, 
3:46555 (NP-23019) 
PETROLEUM/STORAGE 
Investigation of setting and design of oil tank foundations, 3:46752 
PETROLEUM/STORAGE FACILITIES 
Feasibility study for requiring storage of crude oil, residual fuel oil 
and/or refined petroleum products by industry. Final report, 
3:46749 (TID-28465) 
Feasibility study for requiring storage of crude oil, residual fuel oil 
and/or refined petroleum products by industry. Amendment 
No. 1 to final report, 3:46750 (TID-28465/1) 
PETROLEUM/TRANSPORT 
Investigation of the effect of solar activity on the process of oil 
flow in pipes, 3:46719 
Thawing of permafrost beneath a buried pipe, 3:46718 
PETROLEUM/TURBULENT FLOW 
Investigation of the effect of solvents on the hydraulic 
characteristics of non-newtonian petroleum types, 3:46737 
PETROLEUM/UNDERGROUND STORAGE 
Methods for sealing underground rock reservoirs for storing crude 
oil, oil products and gaseous fuels, 3:46751 
PETROLEUM/VISCOSITY 
Investigation of the effect of solvents on the hydraulic 
characteristics of non-newtonian petroleum types, 3:46737 
PETROLEUM DEPOSITS 
See also OIL FIELDS 
Catastrophic termination of the last Wisconsin ice advance, 
observations in Alberta and Idaho, 3:46592 
Earth's crustal plate boundaries: energy and mineral resources, 
3:48938 
Formalization of ‘a priori’ geological information, when estimating 
reservoir saturations with the aid of a computer, 3:46576 
Oil and gas potential of small intramontane depressions, 3:46578 
PETROLEUM DEPOSITS/AERIAL PROSPECTING 
Gamma-spectrometric study in Volgogradskoe Zavolzh’e, 3:46565 
PETROLEUM DEPOSITS/CATAGENESIS 
Regularities in variations of geochemical properties of oils from 
subsalt rocks in Caspian Depression, 3:46725 
PETROLEUM DEPOSITS/DRILL CORES 
Rock properties (permeability porosity) that can be expected in 
the deeper hydrocarbon sand reservoirs in the southwestern 
part of the Panoniam Basin, 3:46568 


PETROLEUM DEPOSITS/INTERSTITIAL WATER 


PETROLEUM DEPOSITS/ELECTRICAL SURVEYS 
Types of geoelectric sections of oil and gas-bearing regions of 
Azerbaijan, 3:46597 
PETROLEUM DEPOSITS/EVALUATION 
Methodical aspects of evaluation of oil and gas potential, 3:46560 
National Gas Survey. Reserves and resources classifications, 
3:46555 (NP-23019) 
New criteria for evaluating potential resources, 3:46559 
Optimization of exploration for petroleum deposits (Book in 
Russian), 3:46603 
Present state and progress in methods of evaluation of oil, gas, and 
condensate resources, 3:46556 
PETROLEUM DEPOSITS/EXPLORATION 
Achievements of petroleum and gas explorers in the RSFSR by 
the 60th anniversary of the October Revolution and the tastes of 
further research, 3:46562 
Cruise 48 of the Glomar Challenger from Brest to Aberdeen, 
3:46617 
Development of petroleum and gas geology, 3:46570 
Differentiated evaluation of oil and gas potential of West Siberia 
relying on combined geological and geochemical information, 
3:46573 
Essential points in evaluating efficiency and planning of regional 
oil and gas exploration, 3:46575 
Formation of water with anomalous composition in the contour 
zones of petroleum-gas deposits, 3:46594 
Lower visean terrigenous deposits: a new commercial oil and gas 
complex in the Northwestern part of Dnieper-Donets basin, 
3:46588 
Main stages and results of exploration in the West Siberian oil and 
gas province, 3:46572 
Method for evaluating economic efficiency of scientific research 
in geology, 3:46567 
Minicomputer graphic methods for geochemical surveys, 3:46564 
(BERC/IC-78/2) 
Oil and gas potential of Vendian deposits in the Kama River Basin 
of Perm Region, 3:46574 
Oil and gas basins in the usa with prospects for oil and gas 
exploration at great depths, 3:46579 
Optimization of exploration for petroleum deposits (Book in 
Russian), 3:46603 
Ordovician-lower devonian complex--a new object for oi] and gas 
exploration in the Northeast of the European part of the USSR, 
3:46581 
Paleogeomorphological studies assist prospecting for nonanticlinal 
oil and gas traps, 3:46586 
Principal results of oil and gas exploratory work in the USSR and 
further development in the tenth Five-Year Period, 3:46580 
Problem of improving effectiveness and quality of oil and gas 
geophysical exploration, 3:46571 
Results of oil and gas exploration and production in the capitalist 
and developing countries in 1976, 3:46612 
Successes of oil and gas exploration in the Ukrainian SSR since 
the October victory, 3:46563 
PETROLEUM DEPOSITS/GEOCHEMICAL SURVEYS 
Gamma-spectrometric study in Volgogradskoe Zavolzh’e, 3:46565 
Principal laws of the formation of the chemical composition of 
underground water and exploration signs of petroleum-gas 
content, 3:46604 
PETROLEUM DEPOSITS/GEOLOGICAL SURVEYS 
Character of distribution of fluids in the productive series of the 
Yuzhnaya deposit, 3:46600 
Method for predicting oil and gas occurrence, 3:46566 
PETROLEUM DEPOSITS/GEOLOGY 
Development of petroleum and gas geology, 3:46570 
Exploration of lower Permian reefs in depressions in the Southeast 
of Dnieper-Donets basin, 3:46589 
New method of determination of the critical Reynolds number in 
liquid filtration, 3:46602 
Problem of evaluation of filtration properties of fissured 
reservoirs, 3:46641 
PETROLEUM DEPOSITS/GEOMORPHOLOGY 
Paleogeomorphological studies assist prospecting for nonanticlinal 
oil and gas traps, 3:46586 
PETROLEUM DEPOSITS/GEOPHYSICAL SURVEYS 
Exploration of lower Permian reefs in depressions in the Southeast 
of Dnieper-Donets basin, 3:46589 
Gamma-spectrometric study in Volgogradskoe Zavolzh’e, 3:46565 
Method for predicting oil and gas occurrence, 3:46566 
Use of thermal flux densities for interpreting deep tectonics, 
3:46577 
PETROLEUM DEPOSITS/INTERSTITIAL WATER 
Chemical characteristics of stratal waters of buried uplifts of the 
Kyurdamir oil and gas-bearing region, 3:46599 





PETROLEUM DEPOSITS/LEASES 


PETROLEUM DEPOSITS/LEASES 

Investigation of the lognormality of offshore oil and gas lease 
bidding data: Cramer-von Mises one-sample test, 3:46715 (LA- 
7339-MS) 

PETROLEUM DEPOSITS/MATHEMATICAL MODELS 
Methodical aspects of evaluation of oil and gas potential, 3:46560 
Theoretical basis for predicting oil and gas occurrence, 3:46557 

PETROLEUM DEPOSITS/PETROLOGY 
Applying petrophysical analogies to single out oil and gas 

reservoir types, 3:46598 

PETROLEUM DEPOSITS/PRESSURE GRADIENTS 

Unsteady filtration of a liquid in a system of imperfect wells in 
strata separated by a low-permeability layer, 3:46643 
PETROLEUM DEPOSITS/PROSPECTING 
Antarctica awakes--minerals for the 21st century, 3:46569 
Comments on an attempt to reconstruct the origin of the 
Mediterranean, 3:46590 

Rock ,<operties (permeability porosity) that can be expected in 
the deeper hydrocarbon sand reservoirs in the southwestern 
part of the Panoniam Basin, 3:46568 

PETROLEUM DEPOSITS/RESERVOIR ENGINEERING 

Problem of evaluation of filtration properties of fissured 
reservoirs, 3:46641 

Rock properties (permeability porosity) that can be expected in 
the deeper hydrocarbon sand reservoirs in the southwestern 
part of the Panoniam Basin, 3:46568 

PETROLEUM DEPOSITS/SEISMIC SURVEYS 
Method for studying the sand-shale relation, 3:46583 

PETROLEUM DEPOSITS/TECTONICS 
Use of thermal flux densities for interpreting deep tectonics, 

3:46577 

PETROLEUM DEPOSITS/WELL DRILLING 

Exploration of lower Permian reefs in depressions in the Southeast 
of Dnieper-Donets basin, 3:46589 
PETROLEUM DISTILLATES/REFINING 
Adsorption purification of petroleum products by a mobile 
adsorbent in parallel contact of operating currents in direct 
current, 3:46685 
PETROLEUM FRACTIONS 
See also GAS OILS 
PETROLEUM DISTILLATES 
PETROLEUM RESIDUES 

PETROLEUM FRACTIONS/CHEMICAL ANALYSIS 

Mass-spectrometric method of determination of straight- and 
branched-chain paraffinic hydrocarbons in petroleum fractions, 
3:46731 

PETROLEUM FRACTIONS/CHEMICAL COMPOSITION 

Composition and structure of hydrocarbons and other compounds 
present in low-viscosity extract from samotlor crude oil, 3:46691 

PETROLEUM INDUSTRY 
Offshore contractors and equipment directory. 9th edition, 3:46647 

PETROLEUM INDUSTRY/COMPUTERS 
Introduction to computing, 3:46553 
Large-scale computers in the oil industry, 3:46554 
Some computer applications in the oil industry, 3:46695 

PETROLEUM INDUSTRY/DATA COMPILATION 
International energy trends: monthly supplement on oil trends, 

3:46703 (NP-23133) 

PETROLEUM INDUSTRY/ECONOMIC ANALYSIS 
Financial position of the petroleum industry, 3:48166 
Nations, companies, and markets: international oil and 

multinational corporations, 3:48165 

PETROLEUM INDUSTRY/ECONOMIC DEVELOPMENT 

Results of the development of oil and gas industry in Karakhstan 
by the 60th anniversary of the great october and program of 
work for the tenth five-year plan period, 3:46707 

PETROLEUM INDUSTRY/ENERGY CONSUMPTION 

Energy conservation target for industry (SIC 29), 3:48124 (FEA/ 
D-77/244) 

PETROLEUM INDUSTRY/ENERGY EFFICIENCY 

Energy conservation target for industry (SIC 29), 3:48124 (FEA/ 
D-77/244) 

PETROLEUM INDUSTRY/FORECASTING 
Petroleum supply alternatives for the Northern Tier States 

through 1980, 3:46701 (FEA/H-76/445) 
PETROLEUM INDUSTRY/GOVERNMENT POLICIES 
Draft environmental impact statement (DEIS) for the cumulative 
production/consumption effects of the crude oil price incentive 
rulemakings, 3:46713 (DES-77-7) 

Private enterprise, regulation, and government enterprise in the 
energy sector, 3:48157 

PETROLEUM INDUSTRY/MANAGEMENT 
Selection of the criterion for the evaluation of the level of 

organization of production, 3:46709 
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PETROLEUM INDUSTRY/RESOURCES 
Influence of available resources and product demand on the 
technical structure. Projection results for coal- and 
petrochemistry until 1990., 3:46535 (AED-Conf-77-197-007) 
PETROLEUM PRODUCTS 
See also GAS OILS 
GASOLINE 
LUBRICATING OILS 
Specialized production of monomers, 3:46677 
PETROLEUM PRODUCTS/BIODEGRADATION 
Biodegradation of high-level oil-in-water emulsions, 3:48257 (Y/ 
DA-7688) 
PETROLEUM PRODUCTS/CALCULATION METHODS 
Rapid method of determination of final product composition 
under the conditions of full irrigation during rectification of 
multicomponent mixtures, 3:46735 
PETROLEUM PRODUCTS/CARBONIZATION 
Study of the carbonization of petroleum pitches and the properties 
of graphites based on them, 3:46693 
PETROLEUM PRODUCTS/CHEMICAL COMPOSITION 
Investigation of the possibilities of using gas diffusion for 
automatic analytical control, 3:46742 
PETROLEUM PRODUCTS/DESULFURIZATION 
Sulfur content of cokes produced from feedstocks from various 
sources, 3:46672 
PETROLEUM PRODUCTS/MELTING POINTS 
Application of a mixture of coking gas oil and tar oil against 
petroleum coke freezing together, 3:46734 
PETROLEUM PRODUCTS/PRODUCTION 
Energy conservation target for industry (SIC 29), 3:48124 (FEA/ 
D-77/244) 
Influence of calcining temperature on yield of volatiles in grade 
knps coke, 3:46666 
Oxidation of oil tar to increase coke output, 3:46694 
Petroleum residue coking with heat carrier, 3:46671 
PETROLEUM PRODUCTS/TEMPERATURE EFFECTS 
Influence of calcining temperature on yield of volatiles in grade 
knps coke, 3:46666 
PETROLEUM PRODUCTS/UNDERGROUND STORAGE 
Methods for sealing underground rock reservoirs for storing crude 
oil, oil products and gaseous fuels, 3:46751 
PETROLEUM PRODUCTS/VOLATILE MATTER 
Influence of calcining temperature on yield of volatiles in grade 
knps coke, 3:46666 
PETROLEUM REFINERIES 
See also DISTILLATION EQUIPMENT 
Calculation of heat transfer in radiant chambers of tube furnaces, 
3:46678 
Chemistry of conversions of residual lube oil cuts during 
hydrocracking, 3:46673 
Use of computer in the evaluation of distillation-column 
performance, 3:46658 
PETROLEUM REFINERIES/CONSTRUCTION 
Execution of the Petrosar project, 3:46659 
PETROLEUM REFINERIES/DISTILLATION EQUIPMENT 
— designs for rotary apparatus for vacuum distillation, 
46664 


PETROLEUM REFINERIES/EFFICIENCY 
Evaluation of process-complexity in a manufacturing plant, 
3:46674 
PETROLEUM REFINERIES/ENERGY CONSUMPTION 
Energy conservation target for industry (SIC 29), 3:48124 (FEA/ 
D-77/244) 
PETROLEUM REFINERIES/ENERGY EFFICIENCY 
Energy conservation target for industry (SIC 29), 3:48124 (FEA/ 
D-77/244) 
PETROLEUM REFINERIES/ENVIRONMENTAL IMPACTS 
Cost of energy and a clean environment (Book), 3:48075 
PETROLEUM REFINERIES/EQUIPMENT 
Oil refinery process plants. II. Refinery process units and material 
selection, 3:46656 
PETROLEUM REFINERIES/EVALUATION 
Evaluation of process-complexity in a manufacturing plant, 
3:46674 
PETROLEUM REFINERIES/FIRE HAZARDS 
Fire hazard of certain substances used in petroleum refining 
industry, 3:46696 
PETROLEUM REFINERIES/HEATERS 
Industrial application fluidized-bed combustion: fuel oil heater. 
Quarterly technical report No. 6, October 1-December 31, 1977, 
3:48578 (HCP/T2471-8) 
PETROLEUM REFINERIES/OPERATION 
Determination of optimum parameters of regeneration of the 
manganese catalyst for hydropurification, 3:46680 
Specialized production of monomers, 3:46677 
PETROLEUM REFINERIES/OPTIMIZATION 
Optimum structure of refining in Belgium, 3:46660 
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PETROLEUM REFINERIES/TECHNOLOGY ASSESSMENT 
Trends in desulfurization capabilities, processing technologies, and 
the availability of crude oils: U.S. refineries; Caribbean 
“exporting” refineries, 3:46649 (DOE/RA-0005) 
PETROLEUM RESIDUES/CHEMICAL COMPOSITION 
Study of the benzene chemical composition in petroleum residue 
coking, 3:46744 
PETROLEUM RESIDUES/COKING 
Petroleum residue coking with heat carrier, 3:46671 
PETROLEUM RESIDUES/DESULFURIZATION 
Desulfurization of residual petroleum oils and catalysts therefor 
(Patent), 3:46655 
Desulfurization and hydroconversion of residua with alkaline 
earth metal compounds and hydrogen (Patent), 3:46650 
Hydroconversion and desulfurization process (Patent), 3:46651 
PETROLEUM RESIDUES/HEAT TREATMENTS 
Petroleum residue coking with heat carrier, 3:46671 
PETROLEUM RESIDUES/PRODUCTION 
Greater efficiency in the production of high-viscosity residual oils 
from Mangyshlak petroleum, 3:46684 
PETROLEUM RESIDUES/THERMAL CRACKING 
Method for the thermal cracking of heavy hydrocarbon (Patent), 
3:46653 
PH VALUE/BIOLOGICAL EFFECTS 
Effects of acid precipitation on macrophytes in oliotrophic 
Swedish lakes, 3:48733 
Influence of pH upon the Warburg effect in isolated intact spinach 
chloroplasts. II. Interdependency of glycolate synthesis upon 
pH and calvin cycle intermediate concentration in the absence 
of carbon dioxide photoassimilation, 3:48786 
PHAGES 
See BACTERIOPHAGES 
PHARMACEUTICALS 
See DRUGS 
PHASE CHANGE MATERIALS/HEAT TRANSFER 
Finite element analysis of convective heat transfer problems with 
change of phase, 3:48551 (SAND-77-2037C) 
PHASE CHANGE MATERIALS/TECHNOLOGY 
ASSESSMENT 
Heat storage materials. Final report, 3:48020 (COO-4042-16) 
PHASE DIAGRAMS/COMPUTER CODES 
HP-67 calculator programs for thermodynamic data and phase 
diagram calculations, 3:49036 (LBL-5485) 
PHENIX REACTOR/ACOUSTIC TESTING 
Appliance of stress wave emission in Phenix reactor, 3:47549 
(IWGFR-10) 
PHENOL/ADSORPTION 
Studies on evaluation and utilization of activated carbon. II. 
Liquid phase adsorption properties of activated carbon prepared 
from sulfonated asphalt, 3:46726 
PHENOLS 
See also PHENOL 
Combinations of phenolic antioxidants with zinc 
dialkyldithiocarbamates for use in improving the thermal- 
oxidative stability of jet fuels, 3:46729 
PHENOLS/QUANTITATIVE CHEMICAL ANALYSIS 
——— of the phenolic hydroxy] contents of coals, 
46321 
PHENOLS/REMOVAL 
Developments in H2S and HCN removal from coke-oven gas, 
3:46201 
EDS coal liquefaction process development: Phase IIIA. Monthly 
technical progress report, June 1-June 30, 1977, 3:46267 (FE- 
2353-18) 
Treatment of ammoniacal water from coking plants, 3:46361 
PHENOLS/TESTING 
Effectiveness of Ionol as an antioxidant additive for jet fuels at 
elevated temperatures, 3:46732 
PHENOLS/THERMAL DEGRADATION 
Composition changes in phenols and hydrocarbons during the 
oxidative pyrolysis of primary coal tars, 3:46290 
PHENOLS/TOXICITY 
Occupational health issues and fossil-energy development, 3:46538 
(TID-28443) 
PHENYLAMINE 
See ANILINE 
PHENYLETHYLENE 
See STYRENE 
PHENYLISOPROPYLAMINE 
See BENZEDRINE 
PHOSPHORUS/ACTIVATION ANALYSIS 
= — analysis by prompt-neutron activation analysis, 
4841 
PHOSPHORUS OXIDES/ELECTRON MICROPROBE 
ANALYSIS 
Rapid characterization of drilled test earth cores by x-ray energy 
dispersive analysis, 3:47259 (PNL-2655) 
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PHOSPHORYLASES 
See PHOSPHOTRANSFERASES 
PHOSPHOTRANSFERASES/FLUORESCENCE 

Health effects of combustion-generated soot and polycyclic 

aromatic hydrocarbons. Task III, 3:48910 (TID-28479) 
PHOTOCHEMICAL REACTIONS 

See also PHOTOSYNTHESIS 
PHOTOCHEMICAL REACTIONS/EFFICIENCY 

Maximum efficiency for the conversion of light energy to 

chemical energy, 3:47100 
PHOTOCHEMISTRY/USES 
Photobiology in medicine (UV-induced skin cancer), 3:48794 
PHOTOGRAPHS 
See IMAGES 
PHOTOMULTIPLIERS/DESIGN 

Solid-state photomultiplier tube for improved gamma counting 

techniques, 3:48618 
PHOTOMULTIPLIERS/PERFORMANCE 

Solid-state photomultiplier tube for improved gamma counting 

techniques, 3:48618 
PHOTOPERIOD/DAILY VARIATIONS 

Locomotor activity in Chrysemys picta: response to asynchronous 

cycles of temperature and photoperiod, 3:48751 
PHOTOSYNTHESIS 

Optical and paramagnetic identification of a primary electron 

acceptor in bacterial photosynthesis, 3:48464 
PHOTOSYNTHESIS/BIOCHEMICAL REACTION KINETICS 

Isolated photochemical reaction centers from bacteriochlorophyll 

b-containing organisms, 3:48755 (BNL-24247) 
PHOTOSYNTHESIS/BIOMIMETIC PROCESSES 

Biomimetic approach to solar energy conversion: artificial 

photosynthesis, 3:47082 (CONF-780222-5) 
PHOTOSYNTHESIS/EFFICIENCY 

Control and manipulation of photosynthesis, 3:47086 (CONF- 
7609161-) 

PHOTOSYNTHETIC BACTERIA/PRODUCTION 

Bioconversion of solar energy, 3:47092 (CONF-7609161-) 

PHOTOVOLTAIC CELLS/DESIGN 

Radioisotope-powered photovoltaic generator, 3:46992 

PHOTOVOLTAIC CELLS/PERFORMANCE TESTING 

DOE/LeRC Photovoltaic Systems Test Facility, 3:47069 (DOE/ 
NASA/1022-78/34) 

PHOTOVOLTAIC CELLS/TEST FACILITIES 

DOE/LeRC Photovoltaic Systems Test Facility, 3:47069 (DOE/ 
NASA/1022-78/34) 

PHOTOVOLTAIC CONVERSION/RESEARCH PROGRAMS 

National photovoltaic program plan, 3:47038 (DOE/ET-0035(78)) 

PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
PHOTOVOLTAIC POWER PLANTS/ENERGY STORAGE 

SYSTEMS 

Applied research on energy storage and conversion for 
photovoltaic and wind energy systems. Volume I. Study 
summary and concept screening. Final report, 3:47101 (HCP/ 
T22221-01/1) 

Applied research on energy storage and conversion for 
photovoltaic and wind energy systems. Volume II. Photovoltaic 
systems with energy storage. Final report, 3:47102 (HCP/ 
T22221-01/2) 

PHWR TYPE REACTORS 
See also CORDOBA REACTOR 
PICKERING-3 REACTOR 
PICKERING-4 REACTOR 
PHWR TYPE REACTORS/DISTRICT HEATING 
Transportable district heating reactor, 3:47665 
PHYSARUM/MITOTIC DELAY 
Theoretical approach to the effects of extremely low frequency 
electromagnetic fields on Physarum polycephalum, 3:48919 
PHYSICAL PROTECTION DEVICES/DESIGN 
Acoustic emission intrusion detector, 3:46976 (Y-2115) 
PHYSICAL RADIATION EFFECTS/EQUATIONS 

Multiaxial in-reactor creep in the presence of significant swelling, 

3:48365 
PHYTOPLANKTON 

See also ALGAE 
PHYTOPLANKTON/BASELINE ECOLOGY 

Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson: phytoplankton succession and the 
productivity of individual algal species. Interim report No. 7, 
3:48716 (CRWR-136) 

PHYTOPLANKTON/BIOMASS 

Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson: phytoplankton succession and the 
productivity of individual algal species. Interim report No. 7, 
3:48716 (CRWR-136) 
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PHYTOPLANKTON/POPULATION DYNAMICS 
Simulation study of biological responses to environmental changes 
associated with coastal upwelling off NW-Africa, 3:48714 
(BNL-24204) 
PHYTOPLANKTON/PRODUCTIVITY 
Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson. Nutrient and dissolved oxygen 
dynamics of a short detention time Texas reservoir. Interim 
report No. 5, 3:48715 (CRWR-134) 
PHYTOPLANKTON/TEMPERATURE EFFECTS 
Light-saturated photosynthesis by phytoplankton size fractions in 
the New York Bight, USA, 3:48841 
PICEANCE CREEK BASIN/NATURAL GAS DEPOSITS 
Western Gas Sands Project. Quarterly basin activities report, 
3:46753 (NVO-0655-05) 
PICKERING-3 REACTOR/PRESSURE TUBES 
Nondestructive inspection of pressure tubes at the Pickering 
nuclear generating station, 3:47527 
PICKERING-4 REACTOR/PRESSURE TUBES 
Nondestructive inspection of pressure tubes at the Pickering 
nuclear generating station, 3:47527 
PIGMENTS 
See also CHLOROPHYLL 
CYTOCHROMES 
HEME 
HEMOGLOBIN 
PROTOPORPHYRINS 
Pigmentation and antibacterial activity of fast neutron- and x-ray 
induced strains of Monascus purpureus went, 3:48824 
PILES 
See FOUNDATIONS 
PILOT PLANTS 
See also DEMONSTRATION PLANTS 
PILOT PLANTS/OPERATION 
Liquid Phase Methanation Pilot Plant: installation and operation. 
Quarterly report, April 1-June 30, 1977, 3:47009 (TID-27911) 
PILOT PLANTS/PERFORMANCE 
Liquid Phase Methanation Pilot Plant: installation and operation. 
Quarterly report, April 1-June 30, 1977, 3:47009 (TID-27911) 
PINS (FUEL) 
See FUEL PINS 
PION MINUS REACTIONS/ABSORPTION 
Measurement of the differential cross sections and excitation 
functions for the nuclear absorption reactions of negative pions 
incident upon helium-3 and helium-4, 3:48989 
PIPE FITTINGS/STRESS ANALYSIS 
Coupled hydrodynamic-structural response analysis of piping 
systems (LMFBR), 3:47536 (ANL-77-91) 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 
See also NATURAL GAS DISTRIBUTION SYSTEMS 
SLURRY PIPELINES 
Thawing of permafrost beneath a buried pipe, 3:46718 
PIPELINES/COMPRESSORS 
Method of optimization of the parameters of automated block 
equipment of trunk gas pipelines, 3:46769 
PIPELINES/GAS HYDRATES 
Prevention of hydrates during exploitation of natural gas wells in 
northern regions (Book in Russian), 3:46772 
PIPELINES/MATHEMATICAL MODELS 
Determination of gas dynamic characteristics of a container train 
by the data on its motion in a pipeline, 3:48248 
PIPELINES/OPERATION 
Investigation of the effect of solar activity on the process of oil 
flow in pipes, 3:46719 
PIPELINES/PROTECTIVE COATINGS 
Assessment of the suitability of plastics as protective coatings for 
some types of mining pipelines, 3:46505 
PIPELINES/THERMAL INSULATION 
Improving throughput capacity of pipelines by means of heat 
insulation, 3:46720 
PIPES/ARC WELDING 
Welding Technology Program. Quarterly progress report, 
January-March 1978, 3:48307 (TREE-1264) 
PIPES/CORROSION 
Corrosion and scaling in a geothermal test facility, 3:47269 
PIPES/DEFORMATION 
Dynamic plastic response of an immersed pipe, 3:48488 
PIPES/DESIGN 
High-temperature piping design technology. Quarterly technical 
progress report, January-March 1978 (LMFBR), 3:47531 (AI- 
DOE- 13233) 
Some factors affecting the selection of OTEC plant platform/cold 
water pipe designs, 3:47147 (CONF-770331-) 
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PIPES/FAILURES 
High-temperature piping design technology. Quarterly technical 
progress report, January-March 1978 (LMFBR), 3:47531 (AI- 
DOE-13233) 
PIPES/FLUID FLOW 
Hydraulic resistance of pump and compressor pipes with polymer 
coating, 3:46631 
PIPES/PLASTICITY 
Dynamic plastic response of an immersed pipe, 3:48488 
PIPES/SCALING 
Corrosion and scaling in a geothermal test facility, 3:47269 
PIPES/SEISMIC EFFECTS 
Proving test of earthquake-resistant pipings, equipment and active 
components, 3:47950 
PIPES/STRESS CORROSION 
Detection of stress corrosion in stainless steel piping by acoustic 
emission, 3:47741 
PIPES/SUPPORTS 
Nuclear reactor (Patent), 3:47735 
PIPES/TENSILE PROPERTIES 
Reactor primary coolant system pipe rupture study method for 
detection of sensitization in stainless steel. Progress report No. 
42, October-December 1977 (BWR), 3:47433 (GEAP-10207-42) 
PIPES/THERMAL INSULATION 
Evaluation of economic insulation thickness for hot pipe line 
installations, 3:48255 
PITCHES/CARBONIZATION 
Study of carbonaceous mesophase through the ESR spectra of 
vanady] chelates, 3:46724 
PITCHES/CHEMICAL COMPOSITION 
Study of shale pitches as binders for the production of anode 
paste, 3:46792 
PITCHES/CHEMICAL PROPERTIES 
Some properties of coaltar pitch, 3:46355 
PITCHES/PHYSICAL PROPERTIES 
Study of shale pitches as binders for the production of anode 
paste, 3:46792 
PITCHES/RECOVERY 
Influence of coal tar evaporation conditions on product quality 
and yields, 3:46306 
PITCHES/USES 
Rational utilization of high-boiling coal-tar fractions and 
improvements in electrode pitch production techniques, 3:46303 
PLANKTON 
See also PHYTOPLANKTON 
ZOOPLANKTON 
PLANKTON/POLLUTION 
Coal Conversion Effluents Program, 3:46378 (ORNL-5257) 
PLANNING 
See also DEMONSTRATION PROGRAMS 
Regional resources analysis and planning, 3:46377 (ORNL-5257) 
PLANNING/COMPUTER CODES 
AESOP: a computer program for resource scheduling and 
leveling, 3:49307 (UCID-17775) 
PLANT DISEASES/EPIDEMIOLOGY 
Effects of rainfall acidification on plant pathogens, 3:48850 
(CONF-780573-1) 
PLANT GROWTH 
Effect of acid precipitation on tree growth in eastern North 
America, 3:48864 
PLANT TISSUES/RADIOCHEMICAL ANALYSIS 
Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs 1 through 4, 3:48672 (EML-336) 
PLANT™ TISSUES/SAMPLING 
Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs | through 4, 3:48672 (EML-336) 
PLANTS 
See also ALGAE 
AQUATIC ORGANISMS 
BIOMASS 
CACTI 
FUNGI 
NICOTIANA 
SUGAR CANE 
TRADESCANTIA 
TREES 
WATER HYACINTHS 
PLANTS/CONTAMINATION 
Transuranium elements in aquatic and terrestrial environments, 
3:48676 (ORNL-5257) 
PLANTS/CULTIVATION TECHNIQUES 
Nitrogen fixation by free living organisms, 3:47088 (CONF- 
7609161-) 
PLANTS/DISTRIBUTION 
Regional Studies Program, 3:48660 (ORNL-5365) 
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PLANTS/FOLIAR UPTAKE 
Critical survey of measurements of foliar deposition of airborne 
sulfates and nitrates, 3:48664 (UCRL-80883) 
PLANTS/METABOLISM 
Effects of acid precipitation on macrophytes in oliotrophic 
Swedish lakes, 3:48733 
PLANTS/NITROGEN FIXATION 
Nitrogen fixation by free living organisms, 3:47088 (CONF- 
7609161-) 
PLANTS/POLLUTION 
Environmental behavior of trace contaminants, 3:48692 (ORNL- 
5257) 
PLANTS/POPULATION DYNAMICS 
Effects of rainfall acidification on plant pathogens, 3:48850 
(CONF-780573-1) 
PLANTS/PRODUCTIVITY 
Control and manipulation of photosynthesis, 3:47086 (CONF- 
7609 161-) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLD PLASMA 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
PLASMA/BALMER LINES 
Measurement of the ion-mass effect on the central structure of H/ 
sub(Z/ in a plasma produced by a combustion-driven shock 
tube, 3:49075 
PLASMA/BINDING ENERGY 
Electrostatic binding energy of plasma and the relation to 
elementary constants, 3:49098 
PLASMA/CHARGED-PARTICLE TRANSPORT 
Kinetic transport model for the ELMO Bumpy Torus, 3:49086 
(ORNL/TM-6313) 
Plasma transport in stochastic magnetic fields. I. General 
considerations and test particle transport, 3:49088 (PPPL-1389) 
PLASMA/DISTRIBUTION FUNCTIONS 
FIFPC: a fast ion Fokker-Planck code, 3:49097 
Measurement of electron distribution function by means of direct 
differentiation of probe characteristic, 3:49066 
PLASMA/ELECTROMAGNETIC FIELDS 
Nonresonant excitation of electromagnetic fields in a bounded 
magnetoplasma, 3:49138 
PLASMA/ELECTROMAGNETIC RADIATION 
Absorption of electromagnetic radiation pulse in a plasma, 3:49134 
Parametric interaction of high frequency radiation with a plasma, 
3:49143 
Self-focusing of electromagnetic waves in a layer of an opaque 
plasma, 3:49141 
PLASMA/ELECTRON-ION COLLISIONS 
Resonances in 1s-2s and 1s-2p collision strengths for electron 
impact excitation of hydrogenic ions, 3:49074 
PLASMA/ENERGY LOSSES 
Autoemission of electrons in plasma, 3:49053 
PLASMA/FLOW MODELS 
Plasma flow computation method for MHD conversion channels, 
3:48208 
PLASMA/FOKKER-PLANCK EQUATION 
FIFPC: a fast ion Fokker-Planck code, 3:49097 
PLASMA/GROUND STATES 
Ground-state populations of atomic hydrogen and hydrogen-like 
ions in nonthermal plasmas, and collisional-radiative 
recombination and ionization coefficients, 3:49090 
PLASMA/IMPURITIES 
Diagnostic for measurement of radiated energy from a toroidal 
plasma, 3:49057 (LA-7273) 
PLASMA/ION DENSITY 
Confinement of negative ions in hydrogen plasmas, 3:49224 (BNL- 
50727) 
PLASMA/LASER RADIATION 
Microwave modeling of laser plasma interactions. Final report, 
3:49125 (SAN-1281-1) 
PLASMA/RESEARCH PROGRAMS 
Annual report of the Gama Atomic Energy Research Centre, 
National Atomic Energy Agency, April 1975-March 1976 
(Jogjakarta, Indonesiaj), 3:49306 (PPGM-L94-76) 
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PLASMA/SHORT WAVE RADIATION 
Second harmonic generation by a source in a magnetoactive 
plasma, 3:49133 
PLASMA/SOUND WAVES 
Spectroscopy of plasmas carrying sound waves. II. Spectral line 
profiles, 3:49092 
PLASMA/SPECTRAL SHIFT 
Spectroscopy of plasmas carrying sound waves. II. Spectral line 
profiles, 3:49092 
PLASMA CONFINEMENT 
See also INERTIAL CONFINEMENT 
PLASMA CONFINEMENT/WALL EFFECTS 
Characteristics of radiation cooling of dense plasma with 8 waves, 
3:49052 
PLASMA DIAGNOSTICS 
Diagnostic schemes for axially symmetric plasma under random 
transversal oscillations, 3:49068 
PLASMA DIAGNOSTICS/BREMSSTRAHLUNG 
Local changes of electron energy spectra in a plasma, 3:49063 
PLASMA DIAGNOSTICS/ERRORS 
Distortion of plasma diagnostics by an ambient gas, 3:49059 
(SAND-78-0209) 
PLASMA DIAGNOSTICS/HOLOGRAPHY 
CO, laser interaction with magnetically confined plasmas. Annual 
report, 3:49158 (RLO-2225-T28-16) 
PLASMA DIAGNOSTICS/LANGMUIR PROBE 
Measurement of electron distribution function by means of direct 
differentiation of probe characteristic, 3:49066 
PLASMA DIAGNOSTICS/LASER RADIATION 
Measurement of magnetic fields in a tokamak using laser light 
scattering, 3:49207 
PLASMA DIAGNOSTICS/MASS SPECTROMETERS 
Ion energy distribution at the wall of a non-thermal plasma, 
4906 


PLASMA DIAGNOSTICS/MASS SPECTROSCOPY 
Thomson parabola ion analyzer, 3:49060 (SAND-78-0336) 
PLASMA DIAGNOSTICS/MICROWAVE RADIATION 
Laser-plasma microwave measurements, 3:49065 
To the problem of statistically-inhomogeneous plasma diagnostics 
with the help of refraction, 3:49064 
PLASMA DIAGNOSTICS/PROBES 
Ion energy distribution at the wall of a non-thermal plasma, 


3:49062 
PLASMA DIAGNOSTICS/REVIEWS 
Tokamak plasma diagnostics, 3:49061 
PLASMA DIAGNOSTICS/TIME-OF-FLIGHT METHOD 
Time-of-flight calculations in mirror-type ion-electron converters, 
3:49067 
PLASMA DRIFT/BOHM CRITERION 
Possible dependence of recombination on magnetic field, 3:49091 
PLASMA DRIFT/CHARGED-PARTICLE TRANSPORT 
Plasma transport in stochastic magnetic fields. I. General 
considerations and test particle transport, 3:49088 (PPPL-1389) 
PLASMA DRIFT/STOCHASTIC PROCESSES 
Plasma transport in stochastic magnetic fields. I. General 
considerations and test particle transport, 3:49088 (PPPL-1389) 
PLASMA FOCUS DEVICES/ANODES 
Calculation of rear knock-off of copper anodes under the 
influences of electron beams in the x-ray regime of non- 
cylindrical Z-pinch, 3:49081 
PLASMA FOCUS DEVICES/NEUTRON SPECTRA 
Evidence of non-thermal processes in a 1-MJ plasma focus device 
by analysing the neutron spectra, 3:49076 
PLASMA FOCUS DEVICES/X-RAY SPECTRA 
Measurement of plasma-focus x-radiation spectra with resolution 
in time, 3:49080 
PLASMA GUNS/OPERATION 
Prospects for deflagration guns, 3:49235 (CONF-771129-) 
PLASMA GUNS/PERFORMANCE 
Fueling by coaxial plasma guns, 3:49234 (CONF-771129-) 
PLASMA GUNS/SHOCK WAVES 
Retrograde ionizing waves in the coaxial accelerator, 3:49073 
PLASMA HEATING 
See also BEAM INJECTION HEATING 
HIGH-FREQUENCY HEATING 
LASER-RADIATION HEATING 
Spectrum of electrons interacting with strong ion-sound 
turbulence, 3:49047 
PLASMA HEATING/HYBRID RESONANCE 
Universal accessibility curves for lower hybrid waves in a plasma 
of arbitrary ion composition, 3:49124 (GA-A-14933) 
PLASMA INSTABILITY 
See also DECAY INSTABILITY. 
EXPLOSIVE INSTABILITY 
PARAMETRIC INSTABILITIES 
PLASMA MACROINSTABILITIES 
TRAPPED-PARTICLE INSTABILITY 





PLASMA INSTABILITY/CONTROL SYSTEMS 


Threshold of electromagnetic instability in a magnetic neutral 
sheet, 3:49113 
PLASMA INSTABILITY/CONTROL SYSTEMS 
Dynamics and feedback control of ISX tokamak, 3:49103 (CONF- 
780404-4) 
PLASMA INSTABILITY/MATHEMATICAL MODELS 
Space-dependent thermal stability of reacting tokamak plasmas, 
3:49107 (ORNL/TM-6297) 
PLASMA MACROINSTABILITIES 
See also FLUTE INSTABILITY 
TRAPPED-PARTICLE INSTABILITY 
Hydromagnetic stability of a self-gravitating composite plasma in 
the presence of finite Larmor radius, 3:49117 
PLASMA MACROINSTABILITIES/STABILIZATION 
Feedback stabilization of an 1 = 0, 1, 2 high-beta stellarator, 
3:49104 (LA-7243) 
PLASMA PRODUCTION/ELECTRON BEAMS 
Design considerations for the Air Force Weapons Laboratory 
FX25 plasma heating experiment, 3:49274 (LA-7233-MS) 
PLASMA SHEATH/ELECTRIC CURRENTS 
Inductive effects in flux conserving tokamaks, 3:49203 (ORNL/ 
TM-6271) 
PLASMA SHEET/INSTABILITY GROWTH RATES 
Threshold of electromagnetic instability in a magnetic neutral 
sheet, 3:49113 
PLASMA WAVES 
See also ELECTRON PLASMA WAVES 
ION ACOUSTIC WAVES 
Entropy and the spontaneous emission of plasma waves, 3:48956 
PLASMA WAVES/BERNSTEIN MODE 
Radiation coupling of Bernstein modes in ring plasmas, 3:49140 
PLASMA WAVES/DISPERSION RELATIONS 
Hyrodynamic theory of plasma oscillations in quasi-two- 
dimensional systems, 3:49126 
PLASMA WAVES/HYBRID RESONANCE 
Asymptotic solution of lower-hybrid wave propagation in two- 
dimensional inhomogeneous plasma, 3:49129 
Electron Landau damping of lower hybrid waves, 3:49128 
Universal accessibility curves for lower hybrid waves in a plasma 
of arbitrary ion composition, 3:49124 (GA-A-14933) 
PLASMA WAVES/LANDAU DAMPING 
Electron Landau damping of lower hybrid waves, 3:49128 
PLASMA WAVES/NONLINEAR PROBLEMS 
Plasma waveguides, 3:49144 
PLASMA WAVES/RAMAN EFFECT 
Stimulated Raman scattering by an intense relativistic electron 
beam in a long rippled magnetic field, 3:49137 
PLASMA WAVES/RESONANCE 
Resonance cones and mode conversion in a warm magnetized 
bounded plasma, 3:49131 
PLASMA WAVES/STOCHASTIC PROCESSES 
Effect of trapped particles in the regime of cyclotron resonance, 
3:49118 
PLASMA WAVES/TRAPPING 
Effect of trapped particles in the regime of cyclotron resonance, 
3:49118 
PLASMA WAVES/TWO-DIMENSIONAL CALCULATIONS 
Hyrodynamic theory of plasma oscillations in quasi-two- 
dimensional systems, 3:49126 
PLASMA WAVES/WAVE PROPAGATION 
Oscillations and longitudinal waves in plasma, 3:49142 
PLASMONS 
Fluctuations of plasmons localized in a plasma by a pumping 
electromagnetic wave, 3:49135 
PLASMONS/BBGKY EQUATION 
Real zeroes of the dielectric response function in 2-d classical 
plasmons, 3:49132 
PLASMONS/RESPONSE FUNCTIONS 
Real zeroes of the dielectric response function in 2-d classical 
plasmons, 3:49132 
PLASTIC SCINTILLATION DETECTORS/PERFORMANCE 
Large-volume plastic detector for aerial gamma-ray spectroscopy, 
3:46826 
PLASTICS 
See also POLYETHYLENES 
POLYURETHANES 
THERMOPLASTICS 
PLASTICS/TENSILE PROPERTIES 
Use of a thermomechanical analyzer to estimate the tensile 
compliance for polymeric materials, 3:48387 
PLASTICS/WEATHERING 
Accelerated/abbreviated test methods, Study 4 of Task 3 
(encapsulation) of the Low-Cost Silicon Solar Array Project. 
Eighth quarterly progress report, January-March 1978, 3:47046 
(DOE/JPL/954458-9) 
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PLATE TECTONICS 
Comments on an attempt to reconstruct the origin of the 
Mediterranean, 3:46590 
PLATINUM/CATALYTIC EFFECTS 
Activity, selectivity and thermal stability of group viii metal/ 
AlOs catalysts for synthesis of hydrocarbons from CO and Hz, 
3:47010 
PLATINUM/COMPATIBILITY 
Effects of radiations from transuranium nuclides on container 
surfaces (747Cm and *°*Cf), 3:48359 (DP-MS-78-9) 
PLATINUM/DEACTIVATION 
SO, deactivation in NO reduction by NHs: IV. Auger studies of 
deactivated catalysts in selective NO reduction, 3:48453 
PLATINUM/ELECTROPLATING 
Method for conducting electroless metal-plating processes (Patent 
application), 3:48318 
PLATINUM/PHOTOELECTRON SPECTROSCOPY 
Photoemission from noble metals and adsorbates using 
synchrotron radiation, 3:48342 
PLATINUM/PHOTOEMISSION 
Photoemission from noble metals and adsorbates using 
synchrotron radiation, 3:48342 
PLATINUM/PHYSICAL RADIATION EFFECTS 
Effects of radiations from transuranium nuclides on container 
surfaces (742Cm and ***Cf), 3:48359 (DP-MS-78-9) 
Helium generation in twelve pure elements by 14.8-MeV neutrons, 
3:48375 
PLATINUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Preparation and crystal structure of the new paramagnetic one- 
dimensional conductor Coo ss[Pt(C204)2].6H2O, 3:48442 
PLATINUM COMPLEXES/SYNTHESIS 
Preparation and crystal structure of the new paramagnetic one- 
dimensional conductor Coo ss[Pt(C20s)2].6H2O, 3:48442 
PLT REACTORS/GAS BLANKETS 
Gas injection in PLT: experimental overview, 3:49072 (CONF- 
771129-) 
PLT REACTORS/GAS INJECTION 
Gas injection in PLT: experimental overview, 3:49072 (CONF- 
771129-) 
PLT REACTORS/NEUTRAL ATOM BEAM INJECTION 
Effect of neutral particles on anomalous skin current in tokamaks, 
3:49204 (PPPL-1439) 
PLT REACTORS/SKIN EFFECT 
Effect of neutral particles on anomalous skin current in tokamaks, 
3:49204 (PPPL-1439) 
PLUMES/DIFFUSION 
Computer code for calculating the atmospheric transport of 
radioactive pollutants under inhomogeneous and instationary 
conditions, 3:48685 
Effect of upper inversion layer on diffusion of pollutants in 
mountain-valley terrain, 3:48655 (COO-2455-20) 
Meteorological diffusion models for a computer program for 
instationary and inhomogeneous dispersion of radioactive 
pollutants, 3:48684 
PLUTONIUM/AIR TRANSPORT 
Plutonium accident resistant container project, 3:48519 (SAND- 
78-0724) 
PLUTONIUM/BIOLOGICAL RADIATION EFFECTS 
Toxicity of 7*1Am and **'Cm after administration at nine days of 
gestation in the rat, 3:48840 
PLUTONIUM/CALORIMETRY 
Traceability of the nondestructive assay of plutonium using 
calorimetry for measurement control, 3:48425 (MLM-2442(OP)) 
PLUTONIUM/CHEMISTRY 
Actinide elements in aquatic and terrestrial environments, 3:48703 
(ORNL-5365) 
PLUTONIUM/CRITICALITY 
Concrete and criticality, 3:48507 
PLUTONIUM/DISTRIBUTION 
Actinide elements in aquatic and terrestrial environments, 3:48703 
(ORNL-5365) 
PLUTONIUM/ELECTROLYSIS 
Electrolysis of plutonium in neutral and basic solutions, 3:46912 
(RFP-2778) 
PLUTONIUM/ION EXCHANGE 
Method for dissolving plutonium oxide (Patent), 3:46885 
PLUTONIUM/NONDESTRUCTIVE ANALYSIS 
Traceability of the nondestructive assay of plutonium using 
calorimetry for measurement control, 3:48425 (MLM-2442(OP)) 
PLUTONIUM/PACKAGING 
Plutonium accident resistant container project, 3:48519 (SAND- 
78-0724) 
PLUTONIUM/RADIOECOLOGICAL CONCENTRATION 
Transuranium elements in aquatic and terrestrial environments, 
3:48676 (ORNL-5257) 
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PLUTONIUM/REMOVAL 
Electrolysis of plutonium in neutral and basic solutions, 3:46912 
(RFP-2778) 
PLUTONIUM 237/ENVIRONMENTAL TRANSPORT 
Earth sciences, 3:48702 (ORNL-5257) 
PLUTONIUM 237/RADIOECOLOGICAL CONCENTRATION 
Earth sciences, 3:48702 (ORNL-5257) 
PLUTONIUM 238/ENVIRONMENTAL TRANSPORT 
Interaction of radionuclides with geomedia associated with the 
Waste Isolation Pilot Plant (WIPP) site in New Mexico, 3:46942 
(SAND-78-0297) 
PLUTONIUM 238/RADIOISOTOPE HEAT SOURCES 
General-Purpose Heat Source Project, Space Nuclear Safety 
Program, and Radioisotopic Terrestrial Safety Program. 
Progress report, April 1978, 3:46993 (LA-7319-PR) 
PLUTONIUM 238/REACTIVITY COEFFICIENTS 
Reactivity coefficients of heavy isotopes in LASL’s fast critical 
assemblies, 3:47684 
PLUTONIUM 239/BIOLOGICAL RADIATION EFFECTS 
Comments on a paper entitled: Toxicity and carcinogenicity of 
plutonium-239, 3:48837 (SAND-78-1115) 
Effects of PuO2 particles deposited in the lung following 
intraperitoneal injection, 3:48839 
PLUTONIUM 239/COMBUSTION 
Aerosols generated by **°Pu and **°U droplets burning in air, 
3:48563 
PLUTONIUM 239/CRITICALITY 
Limiting critical concentration and eta for *°°Pu, 3:48506 
PLUTONIUM 239/HEALTH HAZARDS 
Comments on a paper entitled: Toxicity and carcinogenicity of 
plutonium-239, 3:48837 (SAND-78-1115) 
PLUTONIUM 239/REACTIVITY COEFFICIENTS 
Reactivity coefficients of heavy isotopes in LASL’s fast critical 
assemblies, 3:47684 
PLUTONIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Design base considerations for a Th-U alloy fast reactor fuel 
element, 3:46852 
PLUTONIUM CARBIDES/PHASE STUDIES 
Equilibrium thermodynamics of uranium-plutonium carbide 
LMFBR fuel, 3:46865 
PLUTONIUM CARBIDES/PHYSICAL RADIATION EFFECTS 
Design, irradiation, and post-irradiation examination of Na-bonded 
(U,Pu)C fuel rods of the test group Mol 15, 3:47612 (EURFNR- 
1421) 
Status of carbide fuel element development, 3:47607 (EURFNR- 
1418) 
PLUTONIUM COMPOUNDS/CHEMICAL PREPARATION 
Preparation and properties of the actinide borohydrides: Pa(BHs,)., 
Np(BHg)4 and Pu(BHs,)s, 3:48470 
PLUTONIUM COMPOUNDS/PH VALUE 
Theoretical and experimental evaluation of waste transport in 
selected rocks: 1977 annual report of LBL Contract No. 
45901AK. Waste Isolation Safety Assessment Program: 
collection and generation of transport data, 3:46937 (LBL-7022) 
PLUTONIUM COMPOUNDS/PHYSICAL PROPERTIES 
Preparation and properties of the actinide borohydrides: Pa(BH,),, 
Np(BHg)s and Pu(BHs,)s, 3:48470 
PLUTONIUM COMPOUNDS/REDOX POTENTIAL 
Theoretical and experimental evaluation of waste transport in 
selected rocks: 1977 annual report of LBL Contract No. 
45901AK. Waste Isolation Safety Assessment Program: 
collection and generation of transport data, 3:46937 (LBL-7022) 
PLUTONIUM COMPOUNDS/THERMODYNAMIC 
PROPERTIES 
Theoretical and experimental evaluation of waste transport in 
selected rocks: 1977 annual report of LBL Contract No. 
45901AK. Waste Isolation Safety Assessment Program: 
collection and generation of transport data, 3:46937 (LBL-7022) 
PLUTONIUM DIOXIDE/CHEMICAL PREPARATION 
Coordinated safeguards for materials management in a nitrate-to- 
oxide conversion facility, 3:46968 (LA-7011) 
PLUTONIUM DIOXIDE/CHEMICAL PROPERTIES 
Chemical, thermodynamic, and selected transport properties of 
thorium-based fuels for fast breeder reactors, 3:46853 
PLUTONIUM DIOXIDE/DISSOLUTION 
Method for dissolving plutonium oxide (Patent), 3:46885 
Method for dissolving plutonium dioxide (Patent), 3:46880 
PLUTONIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Chemical and mechanical interaction in the oxide fuel rod 
(LMFBR), 3:47608 (EURFNR-1418) 
Ex-reactor transient fission gas release studies, fuel pin PNL-2-4 
(LMFBR), 3:47548 (HEDL-TME-77-83) 
Integral heat rate-to-incipient melting in UO2-PuO fast reactor 
fuel, 3:47781 (HEDL-TME-77-23) 
PLUTONIUM DIOXIDE/THERMODYNAMIC PROPERTIES 
Chemical, thermodynamic, and selected transport properties of 
thorium-based fuels for fast breeder reactors, 3:46853 


POLLUTION CONTROL EQUIPMENT/DESIGN 


PLUTONIUM ISOTOPES/RADIONUCLIDE MIGRATION 
Sorption of long-lived radionuclides in clay and rock. Part 1. 
Determination of distribution coefficients, 3:48705 (UCRL- 
Trans- 11340) 
PLUTONIUM NITRATES/CONVERSION 
Coordinated safeguards for materials management in a nitrate-to- 
oxide conversion facility, 3:46968 (LA-7011) 
PLUTONIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Control of microstructural damage produced by helium in 
238 PuO> pellets, 3:48392 
PLUTONIUM RECYCLE 
Nuclear fuel cycle in Japan, 3:48107 
PLUTONIUM RECYCLE/COORDINATED RESEARCH 
PROGRAMS 
Research and development program for plutonium recycling in 
light water power plants: indirect nuclear action. Annual 
progress report to 31 December 1976, 3:47431 (EUR-5780) 
PLUTONIUM RECYCLE/RESEARCH PROGRAMS 
Dresden | Plutonium Recycle Program report, July 1, 1976-June 
30, 1977, 3:47432 (GA-A-14989) 
PNEUMATIC TRANSPORT/MATHEMATICAL MODELS 
Determination of gas dynamic characteristics of a container train 
by the data on its motion in a pipeline, 3:48248 
PNEUMOCONIOSES 
Methods of assessing serial films of the pneumoconioses: a review, 
3:48791 
POISEUILLE FLOW 
See LAMINAR FLOW 
POISONING/EPIDEMIOLOGY 
Selected case histories and epidemiologic examples of human 
mercury poisoning, 3:48915 
POLAND/AIR QUALITY 
Air pollution dispersion models as used in Poland in regional 
development planning, 3:48662 (RM-77-5) 
POLAND/HEAT FLOW 
Temperature-depth profiles for the Earth's crust and mantle heat 
flow in Poland derived from geothermal and deep seismic 
sounding data, 3:47257 
POLAND/POLLUTION REGULATIONS 
Air pollution dispersion models as used in Poland in regional 
development planning, 3:48662 (RM-77-5) 
POLAND/SEISMIC SURVEYS 
Temperature-depth profiles for the Earth's crust and mantle heat 
flow in Poland derived from geothermal and deep seismic 
sounding data, 3:47257 
POLAROGRAPHY/COMPARATIVE EVALUATIONS 
Voltammetric methods of sulfate ion analysis in natural waters, 
3:48723 
POLLUTION 
(For nonradioactive pollution only; see alco CONTAMINATION.) 
See also AIR POLLUTION 
CHEMICAL EFFLUENTS 
LAND POLLUTION 
THERMAL POLLUTION 
WATER POLLUTION 
POLLUTION/CHARGES 
Analysis and assessments, 3:48675 (ORNL-5257) 
POLLUTION/DATA ACQUISITION 
Analysis and assessments, 3:48675 (ORNL-5257) 
POLLUTION/DATA ANALYSIS 
Analysis and assessments, 3:48675 (ORNL-5257) 
POLLUTION/HAZARDS 
Energy-related pollutants in the environment: the use of short- 
term tests for mutagenicity in the isolation and identification of 
biohazards, 3:46371 (CONF-780121-2) 
POLLUTION/MUTAGENESIS 
Energy-related pollutants in the environment: the use of short- 
term tests for mutagenicity in the isolation and identification of 
biohazards, 3:46371 (CONF-780121-2) 
POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
WATER POLLUTION CONTROL 
Earth sciences, 3:48702 (ORNL-5257) 
POLLUTION CONTROL EQUIPMENT 
See also AFTERBURNERS 
AIR FILTERS 
CATALYTIC CONVERTERS 
EXHAUST RECIRCULATION SYSTEMS 
SCRUBBERS 
POLLUTION CONTROL EQUIPMENT/AIR POLLUTION 
CONTROL 
Selective separation of sulfur oxides from carbon dioxide in an 
effluent gas stream (Patent), 3:47392 
POLLUTION CONTROL EQUIPMENT/DESIGN 
Evaporation purge control device (Patent), 3:48292 
Method and apparatus for avoiding the emission of carbon 
monoxide from converter exhaust gases (Patent), 3:48601 





POLLUTION CONTROL EQUIPMENT/OPERATION 


Method of removing nitrogen oxides from an exhaust (Patent), 
3:48599 
Method of combusting nitrogen-containing fuels (Patent), 3:48600 
Process for removing nitrogen oxides from gaseous mixtures 
(Patent), 3:48592 
POLLUTION CONTROL EQUIPMENT/OPERATION 
Method of combusting nitrogen-containing fuels (Patent), 3:48600 
POLYCYCLIC AROMATIC HYDROCARBONS 
Demonstration of cellular and humoral immunity to transplantable 
carcinomas derived from the respiratory tract of rats, 3:48805 
POLYCYCLIC AROMATIC HYDROCARBONS/BIOLOGICAL 
ACCUMULATION 
Synthetic Fuels Program, 3:48659 (ORNL-5365) 
POLYCYCLIC AROMATIC HYDROCARBONS/CHEMICAL 
REACTION KINETICS 
Correlation of singlet energies of aromatic hydrocarbons with the 
rates of protonation of their anion radicals, 3:48461 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
ENVIRONMENTAL EFFECTS 
Synthetic Fuels Program, 3:48659 (ORNL-5365) 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
ENVIRONMENTAL TRANSPORT 
Synthetic Fuels Program, 3:48659 (ORNL-5365) 
POLYCYCLIC AROMATIC HYDROCARBONS/MUTAGENS 
Health effects of combustion-generated soot and polycyclic 
aromatic hydrocarbons. Task III, 3:48910 (TID-28479) 
POLYCYCLIC AROMATIC HYDROCARBONS/PHOTOLYSIS 
Synthetic Fuels Program, 3:48659 (ORNL-5365) 
POLYETHYLENES/GAMMA RADIATION 
Macroscopic cross-section sensitivity study for the TNS integral 
experiments, 3:49300 
POLYETHYLENES/NEUTRON REACTIONS 
Macroscopic cross-section sensitivity study for the TNS integral 
experiments, 3:49300 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYMERS 
See also PLASTICS 
SILICONES 
POLYMERS/CHEMICAL RADIATION EFFECTS 
Radiochemical method of removing flocculant polymers from 
washery water, 3:46508 
POLYMERS/DRYING 
Heat exchange in vibroaerofluidized bed in radiation-convective 
heat supply, 3:48555 
POLYMERS/MOLECULAR WEIGHT 
High speed gel permeation chromatography (III), 3:48394 
(MHSMP-78-19) 
POLYNUCLEAR HYDROCARBONS 
See CONDENSED AROMATICS 
POLYPROPYLENE/PRODUCTION 
Hercules inaugurates Varennes plant, 3:46687 
POLYSACCHARIDES 
See also CELLULOSE 
POLYSACCHARIDES/BINDING ENERGY 
Theory of equilibrium binding of symmetric bivalent haptens to 
cell surface antibody: application to histamine release from 
basophils (Mathematical model), 3:48813 
POLYURETHANES/MATERIALS TESTING 
—_— of Hexcel Uralite 3121S, 3:48395 (MHSMP-77-68) 


See LAKES 
PONDS (COOLING) 
See COOLING PONDS 
POOL CRITICAL ASSEMBLY ORNL 
See ORNL-PCA REACTOR 
POPULATION DENSITY/BIOLOGICAL EFFECTS 
Effects of varying food and density on reproduction in Diaptomus 
clavipes Schacht, 3:48719 (ORNL/TM-6330) 
POPULATION DYNAMICS/DATA ANALYSIS 
ALICE system for digitizing map data, 3:48929 
POPULATION DYNAMICS/MATHEMATICAL MODELS 
Aquatic Ecology Section, 3:48722 (ORNL-5365) 
POPULATION DYNAMICS/REGIONAL ANALYSIS 
Geographical data structures supporting regional analysis, 3:46390 
POPULATION RELOCATION/MATHEMATICAL MODELS 
Model of public evacuation for atmosphric radiological releases, 
3:48826 (SAND-78-0092) 
POROUS MATERIALS/NATURAL CONVECTION 
Free convection about a vertice flat plate embedded in a porous 
medium with application to heat transfer from a dike, 3:47277 
PORPHYRINS 
See also CHLOROPHYLL 
HEME 
HEMOGLOBIN 
PROTOPORPHYRINS 
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PORPHYRINS/BIOCHEMICAL REACTION KINETICS 
Electron transfer reactions of cytochrome c, 3:48768 
RTLAND ADDITIVES 


Ground cement-grade pozzolana as an additive to Portland 

cements for oil wells, 3:46616 
PORTLAND CEMENT/PHYSICAL PROPERTIES 
Ground cement-grade pozzolana as an additive to Portland 
cements for oil wells, 3:46616 
PORTSMOUTH GASEOUS DIFFUSION PLANT/ 
ENVIRONMENTAL EFFECTS 
Ecological analyses and applications, 3:46376 (ORNL-5257) 
PORTSMOUTH GASEOUS DIFFUSION PLANT/LEAK 

DETECTORS 

Time-of-flight mass spectrometer for monitoring light gases in a 
uranium enrichment cascade. A preliminary evaluation, 3:46847 
(GAT-922) 

POSITIVE IONS 
See CATIONS 
POTASSIUM/QUANTITATIVE CHEMICAL ANALYSIS 

Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 

POTASSIUM CARBONATES/SORPTIVE PROPERTIES 

Interaction of radionuclides with geomedia associated with the 
Waste Isolation Pilot Plant (WIPP) site in New Mexico, 3:46942 
(SAND-78-0297) 

POTASSIUM OXIDES/ELECTRON MICROPROBE ANALYSIS 

Rapid characterization of drilled test earth cores by x-ray energy 
dispersive analysis, 3:47259 (PNL-2655) 

POTATOES/YIELDS 
Fuel crops, 3:47085 (CONF-7609161-) 
POWER DEMAND/MEASURING METHODS 

Residential demand for electricity by time of day: an econometric 

approach. Final report, 3:48173 (EPRI-EA-704) 
POWER DISTRIBUTION 

Recent findings on measurement and control of the power 

distribution in large pebble-bed reactors, 3:47762 
POWER DISTRIBUTION/HETEROGENEOUS EFFECTS 

Determination of the local heterogeneous power distribution in 

nodal coarse-mesh methods (PWR), 3:47494 
POWER DISTRIBUTION/MONITORING 

Monitoring of power gradients in reactor operation using the 

BLUS code (BWR; PWR), 3:47763 
POWER DISTRIBUTION/RESEARCH PROGRAMS 

Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume I. Methodology, 
analysis, and results, 3:48175 (MTR-7447(Vol.1)) 

Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume II. Program 
description, 3:48176 (MTR-7447(Vol.2)) 

POWER DISTRIBUTION/THREE-DIMENSIONAL 

CALCULATIONS 

Development of a depletion program for the calculation of the 
3D-burn-up dependent power distributions in light water 
reactors (Medium code), 3:47429 (BMFT-FB-K-77-06) 

POWER EXCURSIONS 
See EXCURSIONS 
POWER GENERATION 

Business venture-analysis case study relating to the manufacture of 
gas turbines for the generation of utility electric power. Volume 
I. Executive summary and conclusions. Final report (Use of coal 
gasifier with combined gas and steam system), 3:48181 (APAE- 
2483-7(Vol.1)) 

Business venture-analysis case study relating to the manufacture of 
gas turbines for the generation of utility electric power. Volume 
II. Private sector and public sector venture studies. Final report 
(Use of coal gasifier with combined gas and steam system), 
3:48182 (APAE-2483-7(Vol.2)) 

Business venture-analysis case study relating to the manufacture of 
gas turbines for the generation of utility electric power. Volume 
III. Appendices. Final report (Use of coal gasifier with 
combined gas and steam systems), 3:48183 (APAE-2483- 
7(Vol.3)) 

Power generation alternatives, 3:48185 

POWER GENERATION/CAPACITY 
Capacity expansion in electric generation with reference to the 
developing countries, 3:48171 (BNL-24260) 
POWER GENERATION/ENERGY SOURCES 
DOE's program on synthetic fuels for electric power, 3:46150 
POWER GENERATION/PHOTOVOLTAIC CELLS 
Radioisotope-powered photovoltaic generator, 3:46992 
POWER GENERATION/PLANNING 

Study of benefits of improved powerplant reliability and 
productivity. Phase | report. Factors considered in planning 
generation, 3:48184 (HCP/B60792-01) 

POWER GENERATION/RENEWABLE ENERGY SOURCES 

Electric power from inexhaustible fuels, 3:48193 
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POWER GENERATION/RESEARCH PROGRAMS 
Improved conversion efficiency workshop. Volume 2. Summary, 
3:48117 (CONF-771003-P2) 
POWER PLANTS 
See also HYDROELECTRIC POWER PLANTS 
NUCLEAR POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/ENVIRONMENTAL EFFECTS 
Control of electric power system environmental impacts, 3:47385 
Cooling systems, 3:48737 (ORNL-5365) 
POWER PLANTS/PRODUCTIVITY 
Study of benefits of improved powerplant reliability and 
productivity. Phase 1 report. Factors considered in planning 
generation, 3:48184 (HCP/B60792-01) 
POWER PLANTS/RELIABILITY 
Study of benefits of improved powerplant reliability and 
productivity. Phase 1 report. Factors considered in planning 
generation, 3:48184 (HCP/B60792-01) 
POWER PLANTS/SITE SELECTION 
Geographical data structures supporting regional analysis, 3:48741 
(CONF-780622-38) 
Geographical data structures supporting regional analysis, 3:46390 
POWER REACTORS 
See also ARDENNES REACTOR 
BARSEBAECK-1 REACTOR 
BELLEFONTE-I REACTOR 
BELLEFONTE-2 REACTOR 
BEZNAU-I REACTOR 
BEZNAU-2 REACTOR 
BOHUNICE A-1] REACTOR 
BRUNSWICK-2 REACTOR 
CIRENE REACTOR 
CLINCH RIVER BREEDER REACTOR 
DRESDEN-I REACTOR 
DRESDEN-3 REACTOR 
EBR-2 REACTOR 
ENEL-4 REACTOR 
GENKAI-1 REACTOR 
GRAFENRHEINFELD REACTOR 
JATR REACTOR 
JPDR REACTOR 
KNK-2 REACTOR 
LINGEN REACTOR 
LUCIE-] REACTOR 
LUCIE-2 REACTOR 
N-REACTOR 
OCONEE-2 REACTOR 
OCONEE-3 REACTOR 
OKG-1 REACTOR 
OKG-2 REACTOR 
PEACH BOTTOM-1 REACTOR 
PHENIX REACTOR 
PICKERING-3 REACTOR 
PICKERING-4 REACTOR 
PROCESS HEAT REACTORS 
RINGHALS-1I REACTOR 
SGHWR REACTOR 
SHIPPINGPORT REACTOR 
SNR-1 REACTOR 
SNR-2 REACTOR 
TARAPUR-I] REACTOR 
TARAPUR-2 REACTOR 
THREE MILE ISLAND-2 REACTOR 
THTR-300 REACTOR 
TULLNERFELD REACTOR 
TURKEY POINT-3 REACTOR 
TURKEY POINT-4 REACTOR 
VRAIN REACTOR 
WATTS BAR-1 REACTOR 
WATTS BAR-2 REACTOR 
WWER TYPE REACTORS 
WWER-I REACTOR 
WWER-2 REACTOR 
WWER-3 REACTOR 
WWER-4 REACTOR 
WWER-S REACTOR 
Co-operation of the CMEA member countries in the development 
of different reactor types, including certain aspects of their 
nuclear fuel cycle, 3:47670 
POWER REACTORS/COOLING PONDS 
Capacitive pond as an improvement for the combination dry/wet 
cooling towers, 3:47343 
POWER REACTORS/COOLING TOWERS 
Capacitive pond as an improvement for the combination dry/wet 
cooling towers, 3:47343 
POWER REACTORS/DESIGN 
Elements of nuclear reactor design (Book), 3:47667 


POWER SYSTEMS/PLANNING 


POWER REACTORS/FAILED ELEMENT DETECTION 
Incorporation of isotopic weighting factors for improved gas- 
tagging analytical procedures, 3:47752 
POWER REACTORS/FUEL ELEMENTS 
Transient fission gas behavior: experimental and analytical results, 
3:47866 
POWER REACTORS/FUEL RODS 
CYGRO-4 fuel rod analysis computer program, 3:47754 
POWER REACTORS/FUEL-COOLANT INTERACTIONS 
Fragmentation requirements for detonating vapor explosions, 
3:47884 
Thermodynamic prediction of the temperature for film boiling 
destabilization and its relation to vapor explosion phenomena, 
3:47883 
POWER REACTORS/MELTDOWN 
Heat transfer mechanism associated with immersed melting 
surfaces, 3:47889 
Interactions of molten UOz2 with steel and graphite, 3:47936 
Verification of rod melting experiments by calculation, 3:47962 
POWER REACTORS /PIPES 
Nuclear reactor (Patent), 3:47735 
POWER REACTORS/PRESSURE VESSELS 
Extended rules of the 1974 ASME Section XI Code, ‘Inservice 
inspection of nuclear power plant components’, 3:47737 
Influence of frequency and reliability of in-service inspection on 
reactor pressure vessel disruptive failure probability, 3:47699 
Residual stresses at weld repairs in pressure vessels. Second 
quarterly progress report, 3:47704 (NUREG/CR-0078) 
Residual stresses at weld repairs in pressure vessels. Quarterly 
progress report, September 1-December 1, 1977, 3:47703 
(NUREG/CR-0037) 
Shrinkage voids in reactor vessel plate materials, 3:47740 
POWER REACTORS/REACTOR COMPONENTS 
Adequacy of radiation sources for qualification of Class 1E 
reactor components, 3:47709 
POWER REACTORS/REACTOR COOLING SYSTEMS 
Comparisons of ICEPEL code predictions with experimental 
results for a flexible-pipe elbow loop, 3:47915 
POWER REACTORS/RESIDUAL POWER 
Residual power after reactor shut-down, 3:47692 
POWER REACTORS/STEAM GENERATORS 
Safety features in steam generator stress analysis for some 
accidents, 3:47708 
POWER REACTORS/TRANSIENTS 
Improved space-time kinetics method, 3:47869 
Transient fission gas behavior: experimental and analytical results, 
3:47866 
POWER REACTORS/VULNERABILITY 
Fault tree analysis for vital area identification, 3:46975 (SAND-78- 
1206C) 
POWER SUBSTATIONS/ELECTRIC FIELDS 
Electric field intensity in 400 kV substations, 3:47408 
POWER SUPPLIES/SPECIFICATIONS 
Plasma driving system requirements for commercial tokamak 
fusion reactors, 3:49200 (ANL/FPP/TM-103) 
POWER SYSTEMS 
See also AC SYSTEMS 
POWER SYSTEMS/CONTROL SYSTEMS 
Operational calculation of flow distribution under the conditions 
of an automatic dispatch control system of an electric power 
system by means of the method of distribution coefficients, 
3:47403 
Practical sensitivity reduction tests with application to power 
systems, 3:47400 
POWER SYSTEMS/ENERGY MODELS 
Re-specification of PIES electric utility model. Final report, 
3:48057 (FEA/B-77/171) 
POWER SYSTEMS/FEASIBILITY STUDIES 
Operational, cost, and technical study of large windpower systems 
integrated with an existing electric utility. Final report, 3:47299 
(COO-2621-2) 
POWER SYSTEMS/MATHEMATICAL MODELS 
Behavior of supra-regional grids during outages of large power 
units, 3:47399 
Investigation of electric power installations, given incomplete 
information, 3:47335 
POWER SYSTEMS/NETWORK ANALYSIS 
Problem of application of factorial analysis to the evaluation and 
planning of the performance of an electric network, 3:47405 
POWER SYSTEMS/ON-LINE CONTROL SYSTEMS 
State estimation in the on-line control of power systems, 3:47406 
POWER SYSTEMS/OPTIMIZATION 
Optimization of electric power system operating conditions by the 
method of experiment planning, 3:47404 
POWER SYSTEMS/PLANNING 
Planning of uninterrupted power supply systems, 3:47369 





POWER SYSTEMS/RELIABILITY 


POWER SYSTEMS/RELIABILITY 

Results of the consumer supply continuity from the professional 

power system network, 3:47398 
POWER SYSTEMS/SIMULATION 

Design of a power system simulator. Final report, 3:47396 (HCP/ 
T2064-1) 

POWER SYSTEMS/SWITCHES 

Improving the sharpness of tuning of synchronizing circuits for 
switching in high-voltage networks, 3:47402 

POWER TRANSMISSION/RESEARCH PROGRAMS 

Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume I. Methodology, 
analysis, and results, 3:48175 (MTR-7447(Vol.1)) 

Benefit/cost anaiysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume II. Program 
description, 3:48176 (MTR-7447(Vol.2)) 

POWER TRANSMISSION/SUPERCONDUCTING CABLES 

Effect of void maldistribution on the cryogenic recovery 
capability on multifilamentary and cabled superconductors, 
3:48493 

Power transmission and distribution, 3:47397 

Superconducting cable system. Final report, September 1975-June 
1977, 3:47416 (TID-28538) 

POWER TRANSMISSION LINES 
See also CURRENT LIMITERS 
POWER TRANSMISSION LINES/ELECTRICAL INSULATION 
Insulator strings for 750 kV network, 3:47410 
POWER TRANSMISSION LINES/ENERGY LOSSES 

Improving economic efficiency of the operating modes of electric 

power transmission lines, 3:47401 
POWER TRANSMISSION LINES/ENVIRONMENTAL 

EFFECTS 

Biological effects of high voltage power lines, 3:48917 (NP-23218) 

Electric field intensity below typical 110 to 400 kV overhead lines, 
3:47414 

POWER TRANSMISSION LINES/ENVIRONMENTAL 

IMPACTS 

Regional resources analysis and planning, 3:46377 (ORNL-5257) 

POWER TRANSMISSION LINES/OPTIMIZATION 

Electrical energy transmission for OTEC power plants, 3:47131 
(CONF-770331-) 

POWER TRANSMISSION LINES/OVERVOLTAGE 

Calculation of overvoltages in long lines in the automatic 
reclosing cycle by means of z-transformation, 3:47413 

POWER TRANSMISSION LINES/PERFORMANCE TESTING 
Determination of breakdown voltage of line pin insulators, 3:47412 
POWER TRANSMISSION LINES/SUPERCONDUCTING 

CABLES 

Supercritical helium refrigerator to cool flexible ac 
superconducting power transmission cables, 3:47395 (BNL- 
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POWER-BURST FACILITY USAEC 
See PBF REACTOR 
POWERED SUPPORTS/DESIGN 
Hydraulic prop for mines, 3:46438 
POWERED SUPPORTS/PERFORMANCE TESTING 
—— testing of powered support structures at MRDE, 


PRENATAL IRRADIATION 
Toxicity of 7**Am and **'Cm after administration at nine days of 
gestation in the rat, 3:48840 
PREPARATION (SAMPLE) 
See SAMPLE PREPARATION 
PRESERVATION/FREEZING 
Preservation of mammalian germ plasm by freezing, 3:48749 
(CONF-780560-1) 
PRESSES/DESIGN 
Construction of hot pressing machines equipped with 7- and 100- 
ton presses, 3:48484 (SAND-78-6012) 
PRESSURE VESSELS/CORROSION 
Corrosion of steel tendons in concrete pressure vessels: review of 
recent literature and experimental investigations, 3:48346 
(ORNL/NUREG-37) 
PRESSURE VESSELS/DEFECTS 
Shrinkage voids in reactor vessel plate materials, 3:47740 
PRESSURE VESSELS/DESIGN 
Design and analysis of multicavity prestressed concrete reactor 
vessels, 3:47720 
Minimum weight designs for reinforcement of spherical pressure 
vessels with flush radial nozzles, 3:47725 
PRESSURE VESSELS/DESTRUCTIVE TESTING 
Heavy-section steel technology program: intermediate-scale 
ressure vessel tests, 3:47717 
PRESSURE VESSELS/FRACTURE PROPERTIES 
Underclad cracking in nuclear vessel steels--1. occurrence and 
mechanism of cracking, 3:47726 
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Use of probability with linear elastic fracture mechanics in 
studying brittle fracture in pressure vessels, 3:47724 
PRESSURE VESSELS/IN-SERVICE INSPECTION 
Extended rules of the 1974 ASME Section XI Code, ‘Inservice 
inspection of nuclear power plant components’, 3:47737 
Influence of frequency and reliability of in-service inspection on 
reactor pressure vessel disruptive failure probability, 3:47699 
PRESSURE VESSELS/RELIABILITY 
Estimation of cracks in the heat influence zone possibly caused by 
the welding process, 3:47969 
PRESSURE VESSELS/RESIDUAL STRESSES 
Residual stresses at weld repairs in pressure vessels. Second 
quarterly progress report, 3:47704 (NUREG/CR-0078) 
PRESSURE VESSELS/STRAINS 
Strain measurements of temperatures up to 300°C in a concrete 
structure, 3:47512 (SGAE-2531) 
PRESSURE VESSELS/STRESS ANALYSIS 
Availability of a pressurized water reactor pressure vessel after 
LOCA, 3:47982 
Design and analysis of multicavity prestressed concrete reactor 
vessels, 3:47720 
PRESSURE VESSELS/SUPPORTS 
System for the thermomobile support of a reactor pressure vessel 
(Patent; BWR; PWR), 3:47470 
PRESSURE VESSELS/TEST FACILITIES 
High temperature helium test rig with prestressed concrete 
pressure vessel, 3:47705 (SGAE-2529) 
PRESSURE VESSELS/WELDED JOINTS 
Estimation of cracks in the heat influence zone possibly caused by 
the welding process, 3:47969 
Recent developments in ASME code rules for ultrasonic 
examination of welds in nuclear power plant components, 
3:47739 
Residual stresses at weld repairs in pressure vessels. Quarterly 
progress report, September 1-December 1, 1977, 3:47703 
(NUREG/CR-0037) 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS 
Cooling of pressurized water nuclear reactor vessels (Patent), 
3:47493 
PRIMARY COOLANT CIRCUITS/BUBBLE GROWTH 
Thermodynamic theory of cavitation nuclei in dilute liquid-gas 
solutions (LMFBR), 3:47538 (ANL-CT-78-33) 
PRIMARY COOLANT CIRCUITS/CORROSION 
Corrosion film characterization (BWR), 3:47443 
PRIMARY COOLANT CIRCUITS/CORROSION 
PROTECTION 
Measuring pH at high temperatures. application to the primary 
fluid of pressurized water nuclear reactors, 3:47496 
PRIMARY COOLANT CIRCUITS/DECONTAMINATION 
Corrosion film characterization (BWR), 3:47443 
DOE programs in LWR chemistry and radiation control, 3:47456 
Research and development on BWR decontamination at the 
Tokyo Electric Power Company, 3:47444 
PRIMARY COOLANT CIRCUITS/NOZZLES 
BWR feedwater nozzle cladding removal/ALARA approach, 
3:47458 
PRIMARY COOLANT CIRCUITS/PH VALUE 
Measuring pH at high temperatures. application to the primary 
fluid of pressurized water nuclear reactors, 3:47496 
PRIMARY COOLANT CIRCUITS/PIPES 
Reactor primary coolant system pipe rupture study method for 
detection of sensitization in stainless steel. Progress report No. 
42, October-December 1977 (BWR), 3:47433 (GEAP-10207-42) 
PRIMARY COOLANT CIRCUITS/TEMPERATURE 
MEASUREMENT 
Modified noise analysis method for the estimation of temperature 
sensor response time characteristics, 3:47478 
PRIMARY COOLANT CIRCUITS/WATER CHEMISTRY 
EPRI activities in water chemistry for nuclear power plants 
(BWR; PWR), 3:47454 
Overview of water chemistry for nuclear power plant safety 
(BWR; PWR), 3:47455 
PRINTED CIRCUITS/COMPUTER-AIDED DESIGN 
Computer applications and hybrid microcircuits, 3:48565 (BDX- 
613-2020) 
PROCESS HEAT REACTORS/DISTRICT HEATING 
Transportable district heating reactor, 3:47665 
PROCESS HEAT REACTORS/GAS TURBINES 
Closed-cycle turbine--present and future prospectives for fossil 
and nuclear heat sources, 3:47664 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
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PRODUCER GAS/CHEMICAL COMPOSITION 
Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Progress report No. 2, October 1-December 31, 
1977, 3:46198 (FE-2757-2) 
PRODUCER GAS/HOT GAS CLEANUP 
Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Progress report No. 2, October 1-December 31, 
1977, 3:46198 (FE-2757-2) 
PRODUCER GAS/SPECIFICATIONS 
Hot low Btu producer gas desulfurization in fixed bed of iron 
oxide-fly ash. Progress report No. 2, October 1-December 31, 
1977, 3:46198 (FE-2757-2) 
PRODUCTION 
(Limited to industrial production; see also PARTICLE 
PRODUCTION.) 
PRODUCTION/QUALITY CONTROL 
Details of the mathematics associated with COCOM and 
COCOMP, 3:49316 (SAND-77-1316) 
PRODUCTIVITY/ANNUAL VARIATIONS 
Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson: phytoplankton succession and the 
productivity of individual algal species. Interim report No. 7, 
3:48716 (CRWR-136) 
PROGESTERONE/ERYTHROCYTES 
Influence of sex hormones on free erythrocyte protoporphyrin 
response to lead in rats, 3:48884 
PROGRAMMING/FORTRAN 
ALICE system for digitizing map data, 3:48929 
PROGRAMMING/RECOMMENDATIONS 
Towards a rational approach to formatting programs to display 
their structure, 3:49310 (CONF-780331-4) 
PROLIFERATION 
Nuclear proliferation and safeguards. Volume 2. Appendix 2. Part 
2, 3:46972 (PB-275845) 
PROLIFERATION/GOVERNMENT POLICIES 
Nuclear proliferation and safeguards. Volume 2. Appendix. Part 1, 
3:46971 (PB-275844) 
PROMETHAZINE 
See AMINES 
PROPENE 
See PROPYLENE 
PROPORTIONAL COUNTERS 
See also HE-3 COUNTERS 
PROPORTIONAL COUNTERS/PARTICLE TRACKS 
Detection of single atoms in particle tracks, 3:49009 (CONF- 
780534-3) 
PROPYLENE/CHEMICAL REACTIONS 
Isotopically selective CO2 transverse excitation laser induced 
chemical reactions of CleCF2 and Br2CF2 with olefins, 3:48467 
PROTACTINIUM 231/EQUILIBRIUM 
Determination of radioactive disequilibrium in uranium-bearing 
rocks, 3:46803 
PROTACTINIUM 231/QUANTITATIVE CHEMICAL 
ANALYSIS 
Determination of radioactive disequilibrium in uranium-bearing 
rocks, 3:46803 
PROTACTINIUM COMPOUNDS/CHEMICAL PREPARATION 
Preparation and properties of the actinide borohydrides: Pa(BHs)s, 
Np(BH,)s and Pu(BHsg),, 3:48470 
PROTACTINIUM COMPOUNDS/PHYSICAL PROPERTIES 
Preparation and properties of the actinide borohydrides: Pa(BHs)s, 
Np(BHs,)s and Pu(BHs,)s, 3:48470 
PROTECTION 
See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE CLOTHING/BIOLOGICAL STRESS 
Effect of impermeable clothing and respirator on work 
performance. Part I. Laboratory studies, 3:48811 (SAND-77- 
2132) 
PROTECTIVE COATINGS/ELASTICITY 
Assessment of the suitability of plastics as protective coatings for 
some types of mining pipelines, 3:46505 
PROTECTIVE COATINGS/FABRICATION 
Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, October 1-December 31, 1977, 3:46230 (FE-2591-3) 
PROTECTIVE COATINGS/WEAR RESISTANCE 
Assessment of the suitability of plastics as protective coatings for 
some types of mining pipelines, 3:46505 
PROTEINS 
See also FERRITIN 
PEPTIDES 
PROTEINS/BIOCHEMICAL REACTION KINETICS 
Electron transfer reactions of cytochrome c, 3:48768 


PWR TYPE REACTORS 


PROTEINS/BIOSYNTHESIS 
Effect of stimulants, depressants, and protein synthesis inhibition 
on retention (Mice), 3:48900 
PROTEINS/COMPLEXES 
Bacteriochlorophyll-protein complexes from the light-harvesting 
antenna of photosynthetic bacteria, 3:48760 
PROTON REACTIONS/TWO-NUCLEON TRANSFER 
REACTIONS 
Shape transition between N = 40 and 42 in the Ga and Ge 
isotopes, 3:48994 
PROTON RECOIL DETECTORS/SPECTRA UNFOLDING 
On-line calculation of experimental neutron spectra uncertainties, 
3:48620 
UNFBENJ: on-line, real-time neutron spectrum unfolding for 
Benjamin detectors, 3:48619 
PROTOPORPHYRINS/ERYTHROCYTES 
Influence of sex hormones on free erythrocyte protoporphyrin 
response to lead in rats, 3:48884 
PSEUDOMONAS/USES 
Biological removal of metal ions from aqueous process streams, 
3:46906 (CONF-780549-4) 
PSEUDOPARTICLES 
See INSTANTONS 
PSYCHOLOGY 
See BEHAVIOR 
PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
PUBLIC UTILITIES/SOLAR ENERGY 
Survey of the gas utility role in solar energy, 3:47194 (CONF- 
771167-1) 
PUERTO RICO/ENERGY CONSUMPTION 
Energy situation in the Mid-Atlantic region, 3:48137 (BNL-50703) 
PUERTO RICO/ENERGY SUPPLIES 
Energy situation in the Mid-Atlantic region, 3:48137 (BNL-50703) 
PULPS 
See SLURRIES 
PULSE CIRCUITS/DESIGN 
Sampling line with series gates: investigation of a new method for 
analyzing single events with picosecond and millivolt 
resolution, 3:48628 (LA-tr-77-85) 
PULSED REACTORS 
See also IBR-2 REACTOR 
IBR-30 REACTOR 
PBF REACTOR 
PULSED REACTORS/DISPERSION NUCLEAR FUELS 
Development of Be2(O-graphite-UC, fuel for pulsed reactors, 
3:47798 
PUMPED STORAGE/FEASIBILITY STUDIES 
Pumped hydro storage for wind energy in Sweden, 3:47329 
(CONF-740855-P2) 
PUMPED STORAGE POWER PLANTS/CONSTRUCTION 
Dinorwic pumped storage power station, 3:47986 
PUMPING/TESTING 
Role of parameter identifications in the design and analysis of 
pumping tests, 3:48925 (LBL-7027) 
PUMPS 
See also SOLAR WATER PUMPS 
TURBOMACHINERY 
VACUUM PUMPS 
PUMPS/DESIGN 
Bailer pumps for oil wells (Patent), 3:46611 
Centrifugal pumps in nuclear auxiliary systems. Centrifugal pumps 
with shaft seals most often used - canned motor pumps combines 
pump and casing, 3:47727 
Steam lift cycle at very low mist densities, 3:47174 (CONF- 
770331-) 
PUMPS/FAILURES 
Survey of feed pump outages. Final report, 3:47701 (EPRI-FP- 
754) 
PUMPS/JOINTS 
Investigation of the working capacity of the structure of the 
hinged joint of a swivel head with rocker arm of a pumping 
jack, 3:46633 
PUMPS/MANUALS 
Working manual for the Merlebach workings: slurry pumping on 
level 315, 3:46477 
PUMPS/OPTIMIZATION 
Optimization of the operation of deep pump wells by the 
evolutionary planning method, 3:46628 
PUREX PROCESS 
Identification of complexing radiolytic products of the Purex 
Systems (20% TBP-Dodecane-HNOs), 3:46875 (KFK-2304) 
PWR TYPE REACTORS 
See also ARDENNES REACTOR 
BELLEFONTE-I REACTOR 
BELLEFONTE-2 REACTOR 
BEZNAU-1 REACTOR 





PWR TYPE REACTORS/AUXILIARY WATER SYSTEMS 


BEZNAU-2 REACTOR 
GENKAI-1 REACTOR 
GRAFENRHEINFELD REACTOR 
LOFT REACTOR 
LUCIE-1 REACTOR 
LUCIE-2 REACTOR 
OCONEE-2 REACTOR 
OCONEE-3 REACTOR 
SHIPPINGPORT REACTOR 
THREE MILE ISLAND-2 REACTOR 
TURKEY POINT-3 REACTOR 
TURKEY POINT-4 REACTOR 
WATTS BAR-1] REACTOR 
WATTS BAR-2 REACTOR 
WWER TYPE REACTORS 
WWER-1 REACTOR 
WWER-2 REACTOR 
WWER-3 REACTOR 
WWER-4 REACTOR 
WWER-S REACTOR 
PWR TYPE REACTORS/AUXILIARY WATER SYSTEMS 
Overview of water chemistry for nuclear power plant safety, 
3:47455 
PWR TYPE REACTORS/BLOWDOWN 
Fluid and structural dynamics calculations to determine core 
barrel loads during blowdown (EV 3,000), 3:47977 
PWR Blowdown Heat Transfer Separate-Effects Program. 
Thermal-Hydraulic Test Facility experimental data report for 
test 166S, 3:47847 (NUREG/CR-0094) 
Recalculations of some containment tests of the RS 50 research 
project, series D, using the CORAN code, 3:47961 
PWR TYPE REACTORS/CAPACITY 
Evaluating nuclear reactor capacity factor, 3:47463 
PWR TYPE REACTORS/CONTAINMENT BUILDINGS 
Recalculations of some containment tests of the RS 50 research 
project, series D, using the CORAN code, 3:47961 
PWR TYPE REACTORS/CONTAINMENT SYSTEMS 
Layout and containment concept for an underground nuclear 
power plant, 3:47488 
PWR TYPE REACTORS/ECCS 
Development of emergency core cooling systems in the PWR, 
BWR, and HWR Candu type of nuclear power plants, 3:47850 
(PPGM-R93-76) 
Instationary heat transfer in a droplet flow after exceeding of the 
wetting temperature, 3:47963 
Safety evaluation report on Westinghouse Electric Company 
ECCS evaluation model for plants equipped with upper head 
injection, 3:47832 (NUREG-0297) 
PWR TYPE REACTORS/FAILED ELEMENT DETECTION 
Prooftest of gas tagging for a PWR, 3:47481 
PWR TYPE REACTORS/FISSION PRODUCTS 
Evaluation of fission product afterheat. Annual report, July 1, 
1976-September 30, 1977, 3:47436 (NUREG/CR-0031) 
PWR TYPE REACTORS/FRACTURE PROPERTIES 
Availability of a pressurized water reactor pressure vessel after 
LOCA, 3:47982 
PWR TYPE REACTORS/FUEL CYCLE 
Alternative reactor fuel cycles under consideration and their 
design ramifications, 3:47663 
PWR TYPE REACTORS/FUEL ELEMENTS 
Fuel elements for LWR power plants, 3:47466 
Mechanistic prediction of transient fission-gas release from LWR 
fuel (UO2), 3:47430 (CONF-780342-1) 
PWR TYPE REACTORS/HEAT TRANSFER 
—— - hydraulic considerations in the design of PWRs, 
PWR TYPE REACTORS/HYDRAULICS 
be and hydraulic considerations in the design of PWRs, 
3:47476 
PWR TYPE REACTORS/LOSS OF COOLANT 
BNL flashing experiments: test facility and measurement 
techniques, 3:47817 (BNL-NUREG-24336) 
Comparative SSYST-1 calculations on the TREAT-FRF2 
experiment, 3:47960 
Experiment recalculation using the thermohydraulic analysis code 
THELKA, 3:47958 
Instationary heat transfer in a droplet flow after exceeding of the 
wetting temperature, 3:47963 
Light-Water-Reactor Safety Research Program: quarterly 
progress report, October-December 1977, 3:47815 (ANL-78-25) 
— wave propagation with FLASH-Genre codes, 
Multirod Burst Test Program progress report, July-December 
1977, 3:47848 (ORNL/NUREG/TM-200) 
Reactor safety research programs. Quarterly progress report, 
October 1-December 31, 1977, 3:47818 (BNL-NUREG-50785) 
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Temperature analysis from the point of view of probability, 
3:47956 
PWR TYPE REACTORS/MELTDOWN 
Experience with the MELSIM-1 program system, 3:47957 
Light Water Reactor Safety Research Program. Quarterly report, 
April-June 1977 (Corium-concrete interactions; vapor 
explosions), 3:47852 (SAND-77-2060) 
Simulation of the thermal fuel/coolant reaction in laboratory tests 
for water-cooled reactors, 3:47965 
Steam explosion triggering phenomena: stainless steel and corium- 
E simulants studied with a floodable arc melting apparatus, 
3:47851 (SAND-77-0998) 
PWR TYPE REACTORS/MODIFICATIONS 
Latest technological developments in the field of pressurized 
water reactors, 3:47498 
PWR TYPE REACTORS/NEUTRON TRANSPORT 
Application of SOR to nonlinear reactor problems, 3:47447 
PWR TYPE REACTORS/PERSONNEL 
Experience with occupational radiation exposure in PWRs built 
by Kraftwerk Union, 3:47980 
Radiation exposure in the operating PWR plants and specific 
design features for occupational dose reduction, 3:47979 
PWR TYPE REACTORS/PLUTONIUM RECYCLE 
Research and development program for plutonium recycling in 
light water power plants: indirect nuclear action. Annual 
progress report to 31 December 1976, 3:47431 (EUR-5780) 
PWR TYPE REACTORS/POWER DISTRIBUTION 
Determination of the local heterogeneous power distribution in 
nodal coarse-mesh methods, 3:47494 
Development of a depletion program for the calculation of the 
3D-burn-up dependent power distributions in light water 
reactors (Medium code), 3:47429 (BMFT-FB-K-77-06) 
Monitoring of power gradients in reactor operation using the 
BLUS code, 3:47763 
PWR TYPE REACTORS/POWER GENERATION 
Load-following operation of a pressurized water nuclear power 
plant, 3:47485 
PWR TYPE REACTORS/PRESSURE VESSELS 
Availability of a pressurized water reactor pressure vessel after 
LOCA, 3:47982 
System for the thermomobile support of a reactor pressure vessel 
(Patent; BWR; PWR), 3:47470 
PWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Cooling of pressurized water nuclear reactor vessels (Patent), 
3:47493 
DOE programs in LWR chemistry and radiation control, 3:47456 
EPRI activities in water chemistry for nuclear power plants, 
3:47454 
Measuring pH at high temperatures. application to the primary 
fluid of pressurized water nuclear reactors, 3:47496 
Modified noise analysis method for the estimation of temperature 
sensor response time characteristics, 3:47478 
Overview of water chemistry for nuclear power plant safety, 
3:47455 
PWR TYPE REACTORS/RADIOACTIVE WASTE 
MANAGEMENT 
Radioactivities and amounts of waste during LWR nuclear power 
plant shutdown, 3:47966 
PWR TYPE REACTORS/RADIOACTIVITY TRANSPORT 
Iodine release mechanism and its verification in plant operation, 
3:47459 
Iodine spiking: cause and effect, 3:47490 
Iodine spiking in PWRs: origin and general behavior, 3:47491 
Radioiodine behavior during a steam generator tube rupture 
accident, 3:47492 
ae oo viewpoint of iodine spiking during reactor transients, 
47648 
PWR TYPE REACTORS/REACTOR ACCIDENTS 
Influence of model assumptions on the results of accident transient 
calculations, 3:47959 
oe fission product release from ruptured LWR fuel rods, 
47923 
PWR TYPE REACTORS/REACTOR COMPONENTS 
Localized corrosion in light water reactors, 3:47471 
Qualification Testing Evaluation Program, Light Water Reactor 
safety research. Quarterly report, October-December 1977, 
3:47857 (SAND-78-0341) 
PWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Load-following operation of a pressurized water nuclear power 
plant, 3:47485 
PWR TYPE REACTORS/REACTOR CORES 
Internal structure for a nuclear reactor vessel (Patent), 3:47475 
PWR TYPE REACTORS/REACTOR DISMANTLING 
Factors affecting power reactor decommissioning costs for 
complete removal, 3:47460 
Radioactivities and amounts of waste during LWR nuclear power 
plant shutdown, 3:47966 
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Transportation problems in nuclear power plant shutdown due to 
age, 3:47464 
PWR TYPE REACTORS/REACTOR INTERNALS 
Fluid and structural dynamics calculations to determine core 
barrel loads during blowdown (EV 3,000), 3:47977 
PWR TYPE REACTORS/REACTOR KINETICS 
Analysis of operating reactors with the SIMULATE nodal 
program, 3:47451 
Iodine release mechanism and its verification in plant operation, 
3:47459 
Iodine spiking: cause and effect, 3:47490 
Iodine spiking in PWRs: origin and general behavior, 3:47491 
Reactor design based on the spectral shift control concept (Heavy 
water additions to light water reactors), 3:47453 
Three-dimensional LWR core model QUABOX-HYCA with 
parallel cooling channel, 3:47495 
PWR TYPE REACTORS/REACTOR MATERIALS 
Nuclear pressure boundary materials problems and proposed 
solutions, 3:47461 
PWR TYPE REACTORS/REACTOR OPERATION 
Analysis of operating reactors with the SIMULATE nodal 
program, 3:47451 
Reduced temperature return-to-power demonstration on a 
Westinghouse PWR, 3:47486 
PWR TYPE REACTORS/REACTOR PROTECTION SYSTEMS 
Qualification Testing Evaluation Program, Light Water Reactor 
safety research. Quarterly report, October-December 1977, 
3:47857 (SAND-78-0341) 
PWR TYPE REACTORS/REACTOR SAFETY 
Regulatory viewpoint of iodine spiking during reactor transients, 
3:47648 
Some basic research needs related to LWR and FBR safety, 
3:47861 
PWR TYPE REACTORS/REACTOR STABILITY 
Reduced temperature return-to-power demonstration on a 
Westinghouse PWR, 3:47486 
PWR TYPE REACTORS/SECONDARY COOLANT CIRCUITS 
DOE programs in LWR chemistry and radiation control, 3:47456 
EPRI activities in water chemistry for nuclear power plants, 
3:47454 
Overview of water chemistry for nuclear power plant safety, 
3:47455 
PWR TYPE REACTORS/SPENT FUEL STORAGE 
STORE: a system dynamics model of spent fuel storage and 
logistics in the LWR fuel cycle, 3:47434 (HEDL-TME-77-50) 
PWR TYPE REACTORS/STEAM GENERATORS 
Nuclear pressure boundary materials problems and proposed 
solutions, 3:47461 
Photographic and visual methods of secondary-side steam 
generator, 3:47484 
PWR steam generator inservice inspection, 3:47505 
Radioiodine behavior during a steam generator tube rupture 
accident, 3:47492 
Steam generator tube repair by sleeving, 3:47487 
PWR TYPE REACTORS/THERMOCHEMICAL HEAT 
STORAGE 
Thermochemical system for the management of heat from LWRs, 
3:47437 
PWR TYPE REACTORS/TRANSIENTS 
Iodine release mechanism and its verification in plant operation, 
3:47459 
Iodine spiking: cause and effect, 3:47490 
Iodine spiking in PWRs: origin and general behavior, 3:47491 
PWR TYPE REACTORS/WATER CHEMISTRY 
DOE programs in LWR chemistry and radiation control, 3:47456 
PYRENE/CARBONIZATION 
Carbonization of aromatic hydrocarbon. VII. The role of active 
carbonizing species in the catalytic carbonization of pyrene, 
3:46162 
PYRENE/EXCITATION 
Effect of micellar phase on the state and dynamics of some excited 
state charge transfer complexes (Pyrene-N,N-dimethylaniline), 
3:48457 
PYRIDINE/CHEMISORPTION 
Removing base impurities from products of pyrogenetic coal 
processing, 3:46301 
PYRITE/OPTICAL MICROSCOPY 
Quantitative analyses of pyrite in coal by optical image techniques, 
3:46353 
PYRITE/OXIDATION 
Influence of uranium extractants on pyrite oxidation ability of 
Thiobacillus ferrooxidans, 3:46840 
PYRITE/REMOVAL 
Coal preparation for combustion and conversion. Final report, 
3:46489 (EPRI-AF-791) 


RADAR/INTERFERENCE 


PYROLYTIC CARBON/FISSION PRODUCT RELEASE 
Inert-gas intrusion as a characterization procedure for pyrocarbon 
coatings, 3:46863 
Properties of pyrocarbon coatings influence gas permeability of 
high-temperature gas-cooled reactor fuel particles, 3:46862 
PYROLYTIC CARBON/ION IMPLANTATION 
Behavior of implanted D and He in pyrolytic graphite, 3:48397 
(CONF-78043 1-12) 
PYROTECHNIC DEVICES 
Header utilization in no-fire design, 3:48633 (SAND-78-0273) 
PYROTECHNIC DEVICES/IGNITION 
Through-bulkhead-initiator development, 3:48634 (SAND-78- 
0275C) 
PYROTECHNIC DEVICES/PERFORMANCE 
Pyrotechnic output of TiH/sub x/KCIO, actuators from velocity 
measurements, 3:48632 (SAND-78-0213C) 
PYROTECHNIC DEVICES/SENSITIVITY 
Effect of fuel structure on spark sensitivity of 33/67 TiH/sub x/ 
KCIO, blends, 3:48635 (SAND-78-0812C) 


Q 


Q DEVICES/ION ACOUSTIC WAVES 
Electron current driven ion acoustic standing wave instability, 
3:49110 
QUADRICYCLENE/THERMOCHEMICAL HEAT STORAGE 
Development of a practical photochemical energy storage system. 
Quarterly report, July 1, 1977-September 30, 1977, 3:47240 
(SRO-893-11) 
QUADRICYCLENE/THERMOCHEMICAL PROCESSES 
Attached metal complex catalysts for a solar energy storage 
system, 3:47243 
QUANTUM CHROMODYNAMICS/GAUGE INVARIANCE 
Faddeev-Popov procedure and Gribov copies, 3:48987 
QUANTUM CHROMODYNAMICS/PARTICLE PRODUCTION 
Mass generation and chiral symmetry breaking by pseudoparticles, 
3:48983 (COO-1545-227) 
QUANTUM CHROMODYNAMICS/SYMMETRY BREAKING 
Mass generation and chiral symmetry breaking by pseudoparticles, 
3:48983 (COO-1545-227) 
QUANTUM CHROMODYNAMICS/TRANSVERSE 
MOMENTUM 
Massive lepton pair production in hadronic collisions (Review, 
Drell-Yan quark annihilation, scaling violations), 3:48975 (ANL- 
HEP-PR-78-12) 
QUANTUM FIELD THEORY/GAUGE INVARIANCE 
Faddeev-Popov procedure and Gribov copies, 3:48987 
QUANTUM MECHANICS/ANGULAR MOMENTUM 
Symplecton: a prototype for semi-simple graded Lie algebras, 
3:49032 
QUANTUM MECHANICS/ENERGY LEVELS 
States and state-preparing procedures in quantum mechanics, 
3:49034 
QUANTUM MECHANICS/MEASURE THEORY 
States and state-preparing procedures in quantum mechanics, 
3:49034 
QUARTZ/CRYSTAL STRUCTURE 
Quartz pseudomorphs after coesite, 3:48953 
QUARTZ/ELECTRON MICROPROBE ANALYSIS 
Rapid characterization of drilled test earth cores by x-ray energy 
dispersive analysis, 3:47259 (PNL-2655) 
QUINOLINES/HYDROGENATION 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Sixth quarterly report, September 21, 1976- 
December 20, 1976, 3:46260 (FE-2028-7) 


R-A REACTOR/RADIATION PROTECTION 
Operating health physics experience on exposure of the personnel 
working at the R-A Reactor during the last ten-year period, 
3:47976 
RADAR 
See also RADIO EQUIPMENT 
RADAR/INTERFERENCE 
Effects of nuclear weapons. Third edition (Book), 3:48643 (TID- 
28061) 





RADIATION ACCIDENTS/RADIATION HAZARDS 


RADIATION ACCIDENTS/RADIATION HAZARDS 

Model of public evacuation for atmosphric radiological releases, 
3:48826 (SAND-78-0092) 

RADIATION ACCIDENTS/RISK ASSESSMENT 

Environmental Development Plan (EDP). Magnetic fusion 
program (Environmental, health, and safety concerns of 
Magnetic Fusion Program), 3:46986 (DOE/EDP-0008) 

RADIATION CHEMISTRY/RESEARCH PROGRAMS 

Annual report of the Gama Atomic Energy Research Centre, 
National Atomic Energy Agency, April 1975-March 1976 
(Jogjakarta, Indonesiaj), 3:49306 (PPGM-L94-76) 

RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTORS 
See also DOSEMETERS 
HODOSCOPES 
PROPORTIONAL COUNTERS 
RADIATION MONITORS 
RADIATION DETECTORS/AMPLIFIERS 

User manual for the Q-5485, 1.0-nsec fast preamplifier and Q-5487, 

1.0-nsec fast amplifier, 3:48615 (ORNL/TM-6239) 
RADIATION DETECTORS/PERFORMANCE 

Evaluation of tritium analysis techniques for a continuous tritium 
monitor, 3:46874 (ICP-1149) 

RADIATION DETECTORS/RESEARCH PROGRAMS 

Annual report of the Gama Atomic Energy Research Centre, 
National Atomic Energy Agency, April 1975-March 1976 
(Jogjakarta, Indonesiaj), 3:49306 (PPGM-L94-76) 

RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES/RADIOSENSITIVITY EFFECTS 

Radiation-induced pulmonary fibrosis: study of changes in 
collagen constituents in different lung regions of beagle dogs 
after inhalation of beta-emitting radionuclides (* Y, *'Y, '**Ce, 
and Sr), 3:48838 

RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION MONITORING 
See also AERIAL MONITORING 
RADIATION MONITORING/COORDINATED RESEARCH 

PROGRAMS 

Internationally coordinated research in radioecology and 
environmental monitoring, 3:48683 

RADIATION MONITORING/DATA ACQUISITION SYSTEMS 

Recent advances in radiation monitoring systems for nuclear 

power stations, 3:47776 
RADIATION MONITORING/DATA PROCESSING 

Recent advances in radiation monitoring systems for nuclear 

power stations, 3:47776 
RADIATION MONITORING/INTERNATIONAL 

COOPERATION 

Internationally coordinated research in radioecology and 
environmental monitoring, 3:48683 

RADIATION MONITORING/PATTERN RECOGNITION 

Design of environmental monitoring system of nuclear facility 

based on a method of pattern recognition, 3:47777 
RADIATION MONITORING/QUALITY ASSURANCE 

Quality assurance in environmental monitoring at the Lawrence 
Livermore Laboratory, 3:48679 (UCRL-80622) 

Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs | through 4, 3:48672 (EML-336) 

RADIATION MONITORING/STATISTICS 

Criterion for a minimum number of radiometric sampling sites, 

3:48707 
RADIATION MONITORS/DATA ACQUISITION SYSTEMS 

Application of experience in petrochemical industry to 
development of radiation monitoring systems, 3:47712 

Digital pathway options for radiation monitoring, 3:47710 

Signal processing by distributed microcomputer data modules, 
3:47711 

RADIATION MONITORS/MICROPROCESSORS 

Application of experience in petrochemical industry to 
development of radiation monitoring systems, 3:47712 

Digital pathway options for radiation monitoring, 3:47710 

Signal processing by distributed microcomputer data modules, 
3:47711 

RADIATION MONITORS/STANDARDS 
Development of in-plant radiation monitoring standards, 3:47647 
RADIATION PROTECTION/AIR FILTERS 

Test equipment used for radiation protection type testing of 
aerosol filters at the National Board of Nuclear Safety and 
Radiation Protection (SAAS), 3:48497 (SAAS-220) 


ERA Vol. 3, No. 20 


RADIATION PROTECTION/EDUCATION 
Review of the problems of safety control in x-ray diffraction and 
spectrometry, 3:48830 
RADIATION PROTECTION/REGULATIONS 
Regulatory practice for the protection of radiation workers in 
U.S. nuclear power plants, 3:48829 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION TRANSPORT 
See also NEUTRON TRANSPORT 
RADIATION TRANSPORT/EQUATIONS 
Orders-of-scattering invariant imbedding-type equations for 
internal particle distributions, 3:49012 
RADICALS 
See also HYDROXYL RADICALS 
RADICALS/RADIOINDUCTION 
Free radical damage of nucleic acids and their components. I. 
Direct absorption of energy, 3:48817 (UCLA-12-1156) 
RADIO EQUIPMENT 
See also RADAR 
RADIO EQUIPMENT/INTERFERENCE 
Effects of nuclear weapons. Third edition (Book), 3:48643 (TID- 


1) 
RADIO RECEIVERS 
See RADIO EQUIPMENT 
RADIO TRANSMITTERS 
See RADIO EQUIPMENT 
RADIOACTIVE AEROSOLS 
Aerosols generated by **°Pu and 75°U droplets burning in air, 
3:48563 
RADIOACTIVE AEROSOLS/DEPOSITION 
Simple model for plugging of ducts by aerosol deposits, 3:47924 
RADIOACTIVE AEROSOLS/ENVIRONMENTAL EFFECTS 

Infinite cloud model of electrification by the precipitation 
mechanism in a possible rainout situation. Interim report, 14 
January 1976-30 July 1977, 3:48678 (UCRL-13828) 

RADIOACTIVE AEROSOLS/IONIZATION 

Infinite cloud model of electrification by the precipitation 
mechanism in a possible rainout situation. Interim report, 14 
January 1976-30 July 1977, 3:48678 (UCRL-13828) 

RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
4C discharge from boiling water reactors, 3:47440 
RADIOACTIVE EFFLUENTS/ENVIRONMENTAL IMPACTS 
Dose commitments: how far into the future, 3:48827 
RADIOACTIVE EFFLUENTS/ENVIRONMENTAL 

TRANSPORT 

Annual environmental monitoring report, January-December 
1977, 3:48677 (SLAC-208) 

Atmospheric dispersion at a coastal rough-terrain nuclear plant 
site, 3:48681 

Computer code for calculating the atmospheric transport of 
radioactive pollutants under inhomogeneous and instationary 
conditions, 3:48685 

Environmental monitoring at Ames Laboratory: calendar year 
1977, 3:48656 (IS-4365) 

Environmental monitoring report for Pantex Plant covering 1975, 
3:48673 (MHSMP-76-8) 

Meteorological diffusion models for a computer program for 
instationary and inhomogeneous dispersion of radioactive 
pollutants, 3:48684 

RADIOACTIVE EFFLUENTS/RADIATION MONITORING 

Annual environmental monitoring report, January-December 
1977, 3:48677 (SLAC-208) 

Environmental monitoring at Ames Laboratory: calendar year 
1977, 3:48656 (IS-4365) 

Environmental monitoring report for Pantex Plant covering 1975, 
3:48673 (MHSMP-76-8) 

RADIOACTIVE EFFLUENTS/WATER POLLUTION 

ERDA’'s oceanographic program for the mid-atlantic coastal 
region (Research on environmental effects of energy 
development), 3:48743 (BNL-24016) 

RADIOACTIVE MATERIALS/ENVIRONMENTAL 

TRANSPORT 

Environmental Development Plan (EDP). Magnetic fusion 
program (Environmental, health, and safety concerns of 
Magnetic Fusion Program), 3:46986 (DOE/EDP-0008) 

RADIOACTIVE MATERIALS/RADIATION HAZARDS 

Environmental Development Plan (EDP). Magnetic fusion 
program (Environmental, health, and safety concerns of 
Magnetic Fusion Program), 3:46986 (DOE/EDP-0008) 

RADIOACTIVE MATERIALS/TRANSPORT 

Environmental impact of accident-free transportation of 

— material in the United States, 3:46893 (SAND-78- 
) 
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Quality assurance program description for shipping packages of 
radioactive material, 3:46892 (PNL-2686) 
Transport of radionuclides in urban environs: working draft 
assessment, 3:46966 (SAND-77-1927) 
RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 
See also STACK DISPOSAL 
Practical applications of and international response to 
radiochemistry and radiochemical technology studies by the 
Nuclear Research Institute, 3:46905 
RADIOACTIVE WASTE DISPOSAL/CONTAINERS 
High-level waste canister envelope study: structural analysis, 
3:46939 (RHO-C-8) 
RADIOACTIVE WASTE DISPOSAL/ENVIRONMENTAL 
IMPACTS 
Environmental aspects of high-level radioactive waste disposal in 
deep geologic formation (Near-term and long-term impacts), 
3:46949 
RADIOACTIVE WASTE DISPOSAL/FINANCING 
Financial provisions needed now to deal with future waste, 
3:46958 
RADIOACTIVE WASTE DISPOSAL/GEOLOGIC DEPOSITS 
Deformations of fractured rock, 3:46936 (KBS-TR-29) 
Disposal of radioactive wastes, 3:46960 
Mineability study of the terminal waste storage program: Eleana 
investigation (Argillites), 3:46938 (NVO-0038-35) 
National Waste Terminal Storage Program. Progress report, 
October 1, 1976-September 30, 1977, 3:46946 (Y/OWI-9) 
RADIOACTIVE WASTE DISPOSAL/GEOLOGY 
Geology program. Time aspects on waste management. Progress 
report-August 77, 3:46930 (K BS-INF-04) 
RADIOACTIVE WASTE DISPOSAL/GOVERNMENT 
POLICIES 
Information THROUGH THE FEDERAL GOVERNMENT. 
REPORT OF THE FEDERAL GOVERNMENT ON THE 
SITUATION OF THE DISPOSAL OF WASTE FROM 
NUCLEAR POWER PLANTS IN THE FEDERAL 
REPUBLIC OF GERMANY (WASTE MANAGEMENT 
REPORT), 3:46961 
RADIOACTIVE WASTE DISPOSAL/MEETINGS 
Public meeting: Western New York Nuclear Service Center 
options study (Problem of West Valley plant), 3:46967 (CONF- 
780323-) 
RADIOACTIVE WASTE DISPOSAL/ORNL 
Earth sciences, 3:48734 (ORNL-5365) 
RADIOACTIVE WASTE DISPOSAL/PUBLIC OPINION 
Socioeconomic impacts of nuclear waste repositories: an 
environmental decision problem, 3:46952 
RADIOACTIVE WASTE DISPOSAL/RECOVERY 
Early waste retrieval interim report, 1 October 1976-30 December 
1977, 3:46945 (TREE-1265) 
RADIOACTIVE WASTE DISPOSAL/RESEARCH 
PROGRAMS 
Final report of the nine-month visit to the Institut fuer 
Tieflagerung and the Asse repository, 3:46943 (SAND-78-0366) 
National Waste Terminal Storage Program. Progress report, 
October 1, 1976-September 30, 1977, 3:46946 (Y/OWI-9) 
National Waste Terminal Storage Program. Progress report, June 
1977, 3:46947 (Y/OWI/TM-45/9) 
RADIOACTIVE WASTE DISPOSAL/SALT DEPOSITS 
Design studies for US waste isolation plant, 3:46957 
Disposal of radioactive wastes, 3:46960 
RADIOACTIVE WASTE DISPOSAL/SITE SELECTION 
State concerns about the disposal of high-level radioactive waste 
(Reaction of State of Michigan to DOE program for selection 
of radioactive waste repository sites), 3:46953 
Stratigraphy of the Bandelier Tuff in the Pajarito Plateau. 
Applications to waste management, 3:46901 (LA-7225-MS) 
RADIOACTIVE WASTE DISPOSAL/SOCIO-ECONOMIC 
FACTORS 
Socioeconomic impacts of nuclear waste repositories: an 
environmental decision problem, 3:46952 
RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 
DISPOSAL 
Deposition of high-level radioactive waste products in boreholes 
with buffer substance, 3:46932 (K BS-TR-03) 
Final report of the nine-month visit to the Institut fuer 
Tieflagerung and the Asse repository, 3:46943 (SAND-78-0366) 
Nuclear waste canister thermally induced motion (In salt), 3:46944 
(SAND-78-0566) 
Short review of the formation, stability, and cementing properties 
of natural zeolites, 3:46934 (K BS-TR-27) 
Status of technology and management of high level waste arising 
from spent nuclear fuel., 3:46925 
= of trench water at low-level radioactive waste disposal sites, 
:48708 


RADIOACTIVE WASTE PROCESSING/ 


RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 
STORAGE 
Long-term safety assessment of geologic isolation repositories 

(Progress in development of long-term safety technology), 
3:46951 

RADIOACTIVE WASTE FACILITIES/CONSTRUCTION 

Legal aspects of the construction of the federal storage facility by 
a third party, 3:46962 

RADIOACTIVE WASTE FACILITIES/DESIGN 

Waste repository in a geologic formation (Design of surface 
facilities, mine shafts, and underground mining layouts), 3:46950 

RADIOACTIVE WASTE FACILITIES/LEGAL ASPECTS 

Legal aspects of the construction of the federal storage facility by 
a third party, 3:46962 

RADIOACTIVE WASTE FACILITIES/LICENSING 

State/federal licensing interactions for radioactive waste 
repositories, 3:46956 

RADIOACTIVE WASTE FACILITIES/NUCLEAR 
MATERIALS MANAGEMENT 
Material control and accountability procedures for a waste 

isolation repository, 3:46970 (ORNL/TM-6162) 

RADIOACTIVE WASTE FACILITIES/PILOT PLANTS 
Design studies for US waste isolation plant, 3:46957 

RADIOACTIVE WASTE MANAGEMENT 

See also RADIOACTIVE WASTE STORAGE 

Earth sciences, 3:48702 (ORNL-5257) 

Geology program. Time aspects on waste management. Progress 
report-August 77, 3:46930 (KBS-INF-04) 

Radioactivities and amounts of waste during LWR nuclear power 
plant shutdown, 3:47966 
RADIOACTIVE WASTE MANAGEMENT/ORNL 
Earth sciences, 3:48734 (ORNL-5365) 
RADIOACTIVE WASTE MANAGEMENT/PLANNING 
Document of the Commission for the Council concerning an 
action plan of the Community in the field of radioactive wastes. 
Information by the Federal Government, 3:46928 

Waste management of nuclear power stations in the Federal 
Republic of Germany, 3:46904 

RADIOACTIVE WASTE MANAGEMENT/RADIATION 
HAZARDS 
Nonproliferation Alternative Systems Assessment Program 

(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 

RADIOACTIVE WASTE MANAGEMENT/ 
RECOMMENDATIONS 
Proposed goals for radioactive waste management, 3:46902 

(NUREG-0300) 

RADIOACTIVE WASTE PROCESSING/BIOADSORBENTS 

Biological removal of metal ions from aqueous process streams, 
3:46906 (CONF-780549-4) 

RADIOACTIVE WASTE PROCESSING/COMBUSTION 
Incinerator for transuranic contaminated waste, 3:46920 
Radioactive acid digestion test unit nonradioactive startup 

operations, 3:46919 
TRU waste cyclone drum incinerator and treatment system: 
January-March 1978, 3:46909 (MLM-2516) 

RADIOACTIVE WASTE PROCESSING/ELECTROLYSIS 

Electrolysis of plutonium in neutral and basic solutions, 3:46912 
(RFP-2778) 

RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 

Radioactive rare gas separation using a separation cell with two 
kinds of membrane differing in gas permeability tendency, 
3:46923 

RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 

Decontamination of Hanford Plutonium Reclamation Facility salt 
waste solution, 3:46921 

RADIOACTIVE WASTE PROCESSING/PILOT PLANTS 
Design and operating mode of the SAAS pilot plant for 

bituminization of radioactive wastes, 3:46913 (SAAS-220) 

RADIOACTIVE WASTE PROCESSING/PRECIPITATION 
Separation of actinides from aqueous high activity wastes. The 

OXAL process, 3:46922 

RADIOACTIVE WASTE PROCESSING/RADIATION 
HAZARDS 
Hazards and control of ruthenium in the nuclear fuel cycle, 

3:48682 

RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 

Analysis of concentrating and drying processes in a thin-film 
evaporator, 3:46918 

Characteristics of high-level radioactive waste glasses, 3:46917 

Continuous glass melter for immobilization of radioactive waste, 
3:46916 

Design and operating mode of the SAAS pilot plant for 
bituminization of radioactive wastes, 3:46913 (SAAS-220) 

Evaluation of concrete as a matrix for solidification of Savannah 
River Plant waste, 3:46907 (DP-MS-77-108) 





RADIOACTIVE WASTE PROCESSING/SOLVENT 


Full-scale in-can melting for vitrification of nuclear wastes, 
3:46915 
Practical applications of and international response to 
radiochemistry and radiochemical technology studies by the 
Nuclear Research Institute, 3:46905 
Sandia solidification process: consolidation and characterization. 
Part I. Consolidation studies, 3:46878 (SAND-78-0663) 
Solidification of low-level radioactive wastes from nuclear power 
plants, 3:46914 
Status of technology and management of high level waste arising 
from spent nuclear fuel., 3:46925 
Use of fixation techniques in processing radioactive wastes from 
nuclear power plants in Czechoslovakia, 3:46927 
RADIOACTIVE WASTE PROCESSING/SOLVENT 
EXTRACTION 
Method of extraction for the recovery and separation of actinides 
(Patent), 3:46887 
RADIOACTIVE WASTE STORAGE/COST 
Estimation of the conditioning and storage costs of low- and 
intermediate-level solid radioactive wastes, 3:46963 
RADIOACTIVE WASTE STORAGE/ENVIRONMENTAL 
EFFECTS 
Ecological analyses and applications, 3:48693 (ORNL-5365) 
RADIOACTIVE WASTE STORAGE/GEOLOGIC DEPOSITS 
Temperature distribution in the ultimate storage of high level 
waste, 3:46959 
RADIOACTIVE WASTE STORAGE/INTERMEDIATE-LEVEL 
RADIOACTIVE WASTES 
Estimation of the conditioning and storage costs of low- and 
intermediate-level solid radioactive wastes, 3:46963 
RADIOACTIVE WASTE STORAGE/LOW-LEVEL 
RADIOACTIVE WASTES 
Estimation of the conditioning and storage costs of low- and 
internediate-level solid radioactive wastes, 3:46963 
RADIOACTIVE WASTE STORAGE/SALT DEPOSITS 
Calculation of temperature fields resulting from buried high-level 
radioactive waste, 3:46940 (SAAS-220) 
Mechanical behavior of New Mexico rock salt in triaxial 
compression up to 200°C, 3:46941 (SAND-77-1192C) 
RADIOACTIVE WASTE STORAGE/SOLID WASTES 
Estimation of the conditioning and storage costs of low- and 
intermediate-level solid radioactive wastes, 3:46963 
RADIOACTIVE WASTE STORAGE/TEMPERATURE 
DISTRIBUTION 
Calculation of temperature fields resulting from buried high-level 
radioactive waste, 3:46940 (SAAS-220) 
Temperature distribution in the ultimate storage of high level 
waste, 3:46959 
RADIOACTIVE WASTE STORAGE/UNDERGROUND 
STORAGE 
= repository in a geologic formation, 3:46948 (Y/OWI/TM- 


RADIOACTIVE WASTES 
See also HIGH-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/DATA COMPILATION 
Institutional radioactive wastes (From Educational and medical 
institutions), 3:46903 (NUREG/CR-0028) 
RADIOACTIVE WASTES/DELAYED NEUTRON ANALYSIS 
Neutron interrogator assay system for the Idaho Chemical 
Processing Plant waste canisters and spent fuel: preliminary 


description and operating procedures manual, 3:46969 (LA- 
7250-M) 


RADIOACTIVE WASTES/LEACHING 
Assessment of the loss of radioactive isotopes from solidified 
wastes, 3:46954 
RADIOACTIVE WASTES/RAIL TRANSPORT 
Realistic characterization of severe railroad accidents. Case study: 
tank cars, 3:48512 (AGNS-1040-13) 
RADIOACTIVE WASTES/RECOVERY 
Retrieval of buried transuranic waste at the Idaho National 
Engineering Laboratory, 3:46955 
RADIOACTIVE WASTES/UNDERGROUND DISPOSAL 
Sorption of long-lived radionuclides in clay and rock. Part 1. 
Determination of distribution coefficients, 3:48705 (UCRL- 
Trans-1 1340) 
RADIOACTIVE WASTES/WASTE TRANSPORTATION 
OWI transportation/logistics program, 3:46890 (CONF-780506- 


17) 
RADIOACTIVITY TRANSPORT 
Fission product release to BWR-6 containment via pressure 
suppression pool, 3:47946 


Iodine release mechanism and its verification in plant operation 
(BWR; PWR), 3:47459 

Iodine spiking: cause and effect (PWR), 3:47490 

Iodine spiking in PWRs: origin and general behavior, 3:47491 
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Radioiodine behavior during a steam generator tube rupture 
accident (PWR), 3:47492 
Regulatory viewpoint of iodine spiking during reactor transients 
(PWR; BWR), 3:47648 
RADIOAUTOGRAPHY 
See AUTORADIOGRAPHY 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOCARBON DATING 
See CARBON 14 
RADIOCHEMISTRY 
See also HOT ATOM CHEMISTRY 
RADIOCHEMISTRY/RESEARCH PROGRAMS 
Annual report of the Gama Atomic Energy Research Centre, 
National Atomic Energy Agency, April 1975-March 1976 
(Jogjakarta, Indonesiaj), 3:49306 (PPGM-L94-76) 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOECOLOGY/COORDINATED RESEARCH PROGRAMS 
Internationally coordinated research in radioecology and 
environmental monitoring, 3:48683 
RADIOECOLOGY/INTERNATIONAL COOPERATION 
Internationally coordinated research in radioecology and 
environmental monitoring, 3:48683 
RADIOGRAPHS 
See IMAGES 
RADIOGRAPHY (AUTO) 
See AUTORADIOGRAPHY 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 
RADIOISOTOPE HEAT SOURCES/RESEARCH PROGRAMS 
General-Purpose Heat Source Project, Space Nuclear Safety 
Program, and Radioisotopic Terrestrial Safety Program. 
Progress report, April 1978, 3:46993 (LA-7319-PR) 
RADIOISOTOPE KINETICS 
See RADIONUCLIDE KINETICS 
RADIOISOTOPES/DOSIMETRY 
Analysis and assessments, 3:48675 (ORNL-5257) 
RADIOISOTOPES/ENVIRONMENTAL EFFECTS 
Environmental Sciences Division annual progress report for 
period ending September 30, 1977. ESD Publication No. 1145, 
3:48658 (ORNL-5365) 
RADIOISOTOPES/ENVIRONMENTAL TRANSPORT 
Aquatic Ecology Section, 3:48717 (ORNL-5257) 
Earth sciences, 3:48702 (ORNL-5257) 
Study of trench water at low-level radioactive waste disposal sites, 
3:48708 
RADIOISOTOPES/RADIOECOLOGICAL CONCENTRATION 
Earth sciences, 3:48702 (ORNL-5257) 
RADIOMETRIC GAGES/PERFORMANCE 
LWBR delayed-neutron pellet assay gauge, 3:46850 
RADIONUCLIDE KINETICS 
(In living organisms.) 
Effects of PuO: particles deposited in the lung following 
intraperitoneal injection, 3:48839 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS/RISK ASSESSMENT 
Regulation of food and drugs including risk concepts, 3:48922 
RADIUM ISOTOPES/RADIONUCLIDE MIGRATION 
Sorption of long-lived radionuclides in clay and rock. Part 1. 
Determination of distribution coefficients, 3:48705 (UCRL- 
Trans- 11340) 
RADON 222/CHEMICAL ANALYSIS 
Significance of the presence of radon-222 in geothermal fluids, 
3:47264 
RADON 226/EQUILIBRIUM 
Determination of radioactive disequilibrium in uranium-bearing 
rocks, 3:46803 
RADON 226/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of radioactive disequilibrium in uranium-bearing 
rocks, 3:46803 
RAFT RIVER VALLEY/GEOTHERMAL FIELDS 
Results of interference tests from two geothermal reservoirs, 
3:47273 
RAILWAYS 
See also ELECTRIC RAILWAYS 
RAILWAYS/SYSTEMS ANALYSIS 
Toward criteria in the development of urban transportation 
systems, 3:48247 
RANKINE CYCLE ENGINES/PERFORMANCE 
Stirling cycle solar cooling system, 3:47190 (CONF-761220-) 
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RANKINE CYCLE POWER SYSTEMS/PERFORMANCE 
TESTING 
Solar Total Energy Test Facility Project test summary report: 
Rankine Cycle energy conversion subsystem, 3:47119 (SAND- 
78-0396) 
RAPID TRANSIT SYSTEMS 
See also ELECTRIC RAILWAYS 
RAPID TRANSIT SYSTEMS/BUDGETS 
Toward criteria in the development of urban transportation 
systems, 3:48247 
RAPID TRANSIT SYSTEMS/ECONOMIC ANALYSIS 
Potential for transit as an energy saving option, 3:48237 (FEA/D- 
76/224) 
RAPID TRANSIT SYSTEMS/FEASIBILITY STUDIES 
Potential for transit as an energy saving option, 3:48237 (FEA/D- 
76/224) 
RARE EARTH ALLOYS/SORPTIVE PROPERTIES 
Use of binary alloys of the lanthanides for tritium recovery, 
3:48339 
RARE EARTHS 
See also CERIUM 
EUROPIUM 
LANTHANUM 
NEODYMIUM 
SAMARIUM 
RARE EARTHS/SEPARATION PROCESSES 
Separation of actinides from aqueous high activity wastes. The 
OXAL process, 3:46922 
RARE GASES 
See also ARGON 
HELIUM 
KRYPTON 
NEON 
XENON 
RARE GASES/DIFFUSION 
Review of the diffusion coefficient of fission-product rare gases in 
uranium dioxide, 3:48389 
REACTOR ACCIDENTS 
See also EXCURSIONS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
REACTOR CORE DISRUPTION 
Design and operational evaluation of a differential pressure local 
void fraction probe, 3:47921 
LMFBR design transients and regulatory requirements, 3:47939 
Overview of fission gas effects in hypothetical fast reactor 
accidents, 3:47862 
REACTOR ACCIDENTS/AFTER-HEAT REMOVAL 
Feasibility study for a post-accident heat retnoval facility, 3:47917 
REACTOR ACCIDENTS/COMPUTER CALCULATIONS 
Influence of model assumptions on the results of accident transient 
calculations (BWR; PWR), 3:47959 
REACTOR ACCIDENTS/COMPUTER CODES 
Statistical determination of effective variables in sensitivity 
analysis, 3:47930 
REACTOR ACCIDENTS/FISSION PRODUCT RELEASE 
Fission product release to BWR-6 containment via pressure 
suppression pool, 3:47946 
at fission product release from ruptured LWR fuel rods, 
Simple model for plugging of ducts by aerosol deposits, 3:47924 
REACTOR ACCIDENTS/HEAT TRANSFER 
BNL light water reactor thermohydraulic development program; 
instrumentation tasks, 3:47836 (NUREG-0375) 
REACTOR ACCIDENTS/HYDRAULICS 
BNL light water reactor thermohydraulic development program; 
instrumentation tasks, 3:47836 (NUREG-0375) 
REACTOR ACCIDENTS/MATHEMATICAL MODELS 
System modeling for transient analysis of loop-type liquid-metal- 
cooled fast breeder reactors (CURL-L code), 3:47824 (CURL- 


53) 
REACTOR ACCIDENTS/RADIATION HAZARDS 
Meeting the requirements of 1OCFR100 for site suitability and 
general design criterion 19 for control room habitability: a 
parametric approach, 3:47646 
REACTOR ACCIDENTS/RISK ASSESSMENT 
Update of HTGR risk assessment study, 3:47825 (GA-A-14569) 
REACTOR ACCIDENTS/TWO-PHASE FLOW 
State of the art: two-phase flow calibration techniques, 3:47838 
(NUREG-0375) 
Two-phase flow instrumentation review group meeting, 3:47833 
(NUREG-0375) 
REACTOR CELLS/NEUTRON SPECTRA 
Calculation of thermal neutron spectra in a Wigner-Seitz-cell by 
means of a combination of Selengut’s method of overlapping 


REACTOR CONTROL SYSTEMS 


spectra and multicollision theory. Part 1: Theoretical 
fundamentals, 3:47679 (SGAE-2486) 

Calculation of thermal neutron spectra in a Wigner-Seitz-cell by 
means of a combination of Selengut’s method of overlapping 
spectra and multicollision theory. Part 2: The computer 
program THERMAL - description and applications, 3:48215 
(SGAE-2487) 

REACTOR CELLS/NEUTRON TRANSPORT 

Application of integral transport method to reactor cell 

calculations and some benchmark problems, 3:47697 
REACTOR CHARGING MACHINES/REMOTE HANDLING 

EQUIPMENT 

Combined fuel assembly and thimble plug gripper for a nuclear 
reactor (Patent), 3:47714 

REACTOR COMPONENTS 

See also BREEDING BLANKETS 

CONTROL ELEMENTS 
CONTROL ROD DRIVES 
CORE CATCHERS 
FUEL ELEMENTS 
REACTOR CHARGING MACHINES 
REACTOR COOLING SYSTEMS 
REACTOR CORES 

REACTOR COMPONENTS/ACOUSTIC EMISSION TESTING 

Non-destructive testing of a NPP’s metallic equipment during 
operation, 3:47736 

REACTOR COMPONENTS/FAULT TREE ANALYSIS 

PL-MODT: a modular fault tree analysis and transient evaluation 

code, 3:47926 
REACTOR COMPONENTS/FRACTURE PROPERTIES 

Some current engineering topics in nuclear power plant 

components, 3:47742 
REACTOR COMPONENTS/IN-SERVICE INSPECTION 

Non-destructive testing of a NPP’s metallic equipment during 

operation, 3:47736 
REACTOR COMPONENTS/NONDESTRUCTIVE TESTING 

Nondestructive testing development program. Quarterly progress 
report for period ending March 31, 1978 (LMFBR), 3:47555 
(ORNL-5417) 

REACTOR COMPONENTS/PERFORMANCE TESTING 

Qualification Testing Evaluation Program, Light Water Reactor 
safety research. Quarterly report, October-December 1977, 
3:47857 (SAND-78-0341) 

REACTOR COMPONENTS/PHYSICAL RADIATION 

EFFECTS 

Design applications of irradiation creep and swelling data, 3:47559 

REACTOR COMPONENTS/RADIATION SOURCES 

Adequacy of radiation sources for qualification of Class 1E 

reactor components, 3:47709 
REACTOR COMPONENTS/RADIOACTIVITY TRANSPORT 

Adequacy of radiation sources for qualification of Class 1E 

reactor components, 3:47709 
REACTOR COMPONENTS/RELIABILITY 

Fast reactor safety technical progress report, April-June 1977 
(LMFBR), 3:47829 (HEDL-TME-77-67) 

LIMITS: a fast Monte Carlo code for system reliability, 3:47925 

REACTOR COMPONENTS/SEISMIC EFFECTS 

Proving test of earthquake-resistant pipings, equipment and active 
components, 3:47950 

Seismic qualification of systems, structures, equipment and 
components, 3:47951 

REACTOR COMPONENTS/SPRAYED COATINGS 

Evaluation of sprayed chromium carbide coatings for gas-cooled 

reactor applications, 3:47508 (GA-A-14897) 
REACTOR COMPONENTS/STRESS ANALYSIS 

Advanced applications of boundary-integral equation methods, 
3:47719 

Numerical implementation of a transverse-isotropic inelastic, 
work-hardening constitutive model, 3:47716 

Reduced and selective integration techniques in the finite element 
analysis of plates, 3:47722 

REACTOR COMPONENTS/STRESS CORROSION 

Localized corrosion in light water reactors, 3:47471 

REACTOR COMPONENTS/WELDED JOINTS 

Recent developments in ASME code rules for ultrasonic 
examination of welds in nuclear power plant components, 
3:47739 

Welding new steels for power engineering, 3:47731 

REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 

(The processes and operations ensuring the control and safe running of 
a nuclear reactor.) 

Design of a concept for the control of power distribution and of 
xenon oscillations for HTR-K 3000 and PNP 3000 reactors, 
3:47755 (Juel-1446) 





REACTOR CONTROL SYSTEMS/ELECTRIC CABLES 


Recent findings on measurement and control of the power 
distribution in large pebble-bed reactors, 3:47762 
Rodded shutdown system for a nuclear reactor (Patent), 3:47761 
REACTOR CONTROL SYSTEMS/ELECTRIC CABLES 
Power generation control complex design criteria and safety 
evaluation (BWR), 3:47757 (NEDO-10466(Rev.2)) 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also DUAL CYCLE COOLING SYSTEMS 
PRIMARY COOLANT CIRCUITS 
SECONDARY COOLANT CIRCUITS 
SHROUDS 
Approximate treatment of pressure changes in linked volumes, 
3:47700 (CEGB-RD/B/N-4120) 
REACTOR COOLING SYSTEMS/FLOWMETERS 
Progress report on INEL full flow drag screen, 3:47839 
(NUREG-0375) 
REACTOR COOLING SYSTEMS/FLUID FLOW 
Appraisal of subcooled boiling and slip ratio from measurements 
made in Lingen BWR, 3:47428 (AEEW-R-1128) 
Flow in sodium loop surge tank, 3:47621 
REACTOR COOLING SYSTEMS/LEAK TESTING 
Review of online leak detection methods for reactor systems, 
3:47738 
REACTOR COOLING SYSTEMS/PIPES 
High-temperature piping design technology. Quarterly technical 
progress report, January-March 1978 (LMFBR), 3:47531 (AI- 
DOE- 13233) 
REACTOR COOLING SYSTEMS/PRESSURE DROP 
Computation of pressure losses during the flow of a two-phase 
stream in channels of complex shape, 3:47745 
REACTOR COOLING SYSTEMS/PRESSURE GRADIENTS 
Comparisons of ICEPEL code predictions with experimental 
results for a flexible-pipe elbow loop, 3:47915 
REACTOR COOLING SYSTEMS/PUMPS 
Centrifugal pumps in nuclear auxiliary systems. Centrifugal pumps 
with shaft seals most often used - canned motor pumps combines 
pump and casing, 3:47727 
REACTOR COOLING SYSTEMS/STRESS ANALYSIS 
Coupled hydrodynamic-structural response analysis of piping 
systems (LMFBR), 3:47536 (ANL-77-91) 
REACTOR COOLING SYSTEMS/TEMPERATURE 
GRADIENTS 
Statistical analysis of interacting coolant channels (LMFBR), 
3:47572 
REACTOR COOLING SYSTEMS/TWO-PHASE FLOW 
Calculation of two-phase transient flow in low pressure systems, 
3:47674 (DP-MS-77-26) 
Round table on column separation, 3rd, 1976, 3:48554 
Virtual mass effects in two-phase flow, 3:47678 (NUREG/CR- 
0020) 
REACTOR CORE DISRUPTION 
Analysis of in-pile fuel disruption experiments, 3:47874 
First visual in-pile fuel disruption experiments, 3:47873 
REACTOR CORE DISRUPTION/AEROSOLS 
ag sampling of aerosols from fission-vaporized UO fuel, 
47922 
REACTOR CORE DISRUPTION/AFTER-HEAT REMOVAL 
Analysis of LMFBR containment response to a core-disruptive 
accident, 3:47891 
Dryout heat flux in debris beds containing nonheated constituents 
and particles of different sizes (LMFBR), 3:47886 
REACTOR CORE DISRUPTION/CHEMICAL REACTION 
KINETICS 
Measurement of the penetration of liquid sodium into limestone 
concrete, 3:47853 (SAND-78-0078C) 
REACTOR CORE DISRUPTION/HEAT TRANSFER 
Network model of free convection within internally heated porous 
media (LMFBR), 3:47854 (SAND-78-0216C) 
— of radiative heat transfer in post-disassembly fuel self-mixing, 
47897 
Statistical analysis of SIMMER-II results, 3:47928 
Thermal coitions controlling subassembly failure propagation 
during the transition phase in an LMFBR, 3:47895 
REACTOR CORE DISRUPTION/HYDRODYNAMICS 
Analysis and measurement of solidification dynamics of flowing 
two-phase noncondensable mixtures, 3:47894 
Comparison of ICECO predictions of wave propagation in the 
rigid two-dimensional vessel experiments, 3:47913 
—, and numerical methods of TWOPOOL (LMFBR), 


Response of fluid-filled vessels to internal explosions, 3:47914 

Splitting method for computing coupled hydrodynamic and 
structural response, 3:47972 

Statistical analysis of SIMMER-II results, 3:47928 

Two-phase momentum exchange experiment and analysis, 3:47879 
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Value of distributed particle in cell techniques (LMFBR), 3:47872 
REACTOR CORE DISRUPTION/MATHEMATICAL MODELS 
Sensitivity study of LMFBR core disassemblies, 3:47909 
REACTOR CORE DISRUPTION/MELTDOWN 
Surface ablation in the impingement region of a liquid jet, 3:47880 
REACTOR CORE DISRUPTION/REACTOR KINETICS 
Transient state initialization of quasi-static neutronics treatments, 
3:47868 
REACTOR CORE DISRUPTION/SIMULATION 
Improvement and verification of fast reactor safety analysis 
techniques. Progress report, January 1, 1978-March 31, 1978, 
3:47823 (COO-2571-12) 
REACTOR CORE DISRUPTION/THERMODYNAMICS 
Modeling and numerical methods of TWOPOOL (LMFBR), 
3:47871 
REACTOR CORES/BREEDING RATIO 
Breeding performance potential for (U-Th) oxide, carbide, nitride, 
and metal-fueled LMFBRs, 3:47585 
REACTOR CORES/DESIGN 
Effect of operating temperature on LMFBR core performance, 
3:47539 (CE-FBR-77-26) 
Nuclear reactor (Patent; HTGR), 3:47521 
REACTOR CORES/MATERIALS TESTING 
Incidence of specific nuclear phenomena on the choice of metallic 
materials, 3:47730 
REACTOR CORES/MEETINGS 
Fuel element of the sodium breeder, 3:47601 (EURFNR-1418) 
REACTOR CORES/PERFORMANCE 
New BWR core concept of improved performance: summary of 
WNS core, 3:47452 
REACTOR CORES/REACTIVITY WORTHS 
Axial parfait LMFBR heterogeneous core designs, 3:47587 
REACTOR CORES/SEISMIC EFFECTS 
MCOCO: a computer program for seismic analysis of the HTGR 
core. Volume I. User’s and theoretical manual, 3:47826 (GA-A- 
14764(Vol.1)) 
REACTOR CORES/SPECIFICATIONS 
Axial parfait LMFBR heterogeneous core designs, 3:47587 
New BWR core concept of improved performance: summary of 
WNS core, 3:47452 
REACTOR CORES/SUPPORTS 
Internal structure for a nuclear reactor vessel (Patent), 3:47475 
REACTOR DECOMMISSIONING 
Plan for reevaluation of NRC policy on decommissioning of 
nuclear facilities, 3:47634 (NUREG-0436) 
REACTOR DECOMMISSIONING/COST 
Cost and occupational radiation exposure estimates for 
decommissioning nuclear power plants, 3:47421 
Generic approaches to decommissioning commercial nuclear 
power reactors, 3:47420 
REACTOR DECOMMISSIONING/ENVIRONMENTAL 
IMPACTS 
Environmental considerations for power reactor 
decommissioning, 3:47768 
REACTOR DECOMMISSIONING/FEASIBILITY STUDIES 
Generic approaches to decommissioning comraercial nuclear 
power reactors, 3:47420 
REACTOR DECOMMISSIONING/LEGAL ASPECTS 
NRC regulations for nuclear power plant decommissioning, 
3:47649 
REACTOR DECOMMISSIONING/REACTOR DISMANTLING 
Decommissioning commercial reactors, 3:47422 
REACTOR DISMANTLING/COST 
Cost and occupational radiation exposure estimates for 
decommissioning nuclear power plants, 3:47421 
Factors affecting power reactor decommissioning costs for 
complete removal (PWR; BWR), 3:47460 
REACTOR DISMANTLING/PLANNING 
Decommissioning commercial reactors, 3:47422 
Transportation problems in nuclear power plant shutdown due to 
age (BWR; PWR), 3:47464 
REACTOR DISMANTLING/RADIATION HAZARDS 
Cost and occupational radiation exposure estimates for 
decommissioning nuclear power plants, 3:47421 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELING 
Linear resonance acceleration of pellets, 3:49257 (CONF-771129-) 
Nuclear reactor core refueling method (Patent), 3:47713 
ORNL pellet acceleration program, 3:49254 (CONF-771129-) 
Review of gas gun technology with emphasis on fusion fueling 
applications, 3:49255 (CONF-771129-) 
Summary of fueling by pellet injection, 3:49258 (CONF-771129-) 
REACTOR FUELING/ION BEAM INJECTION 
Reactor refueling by using cluster ions, 3:49237 (CONF-771129-) 
REACTOR FUELING/JETS 
Fueling by liquid jets, 3:49256 (CONF-771129-) 
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REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION/RADIATION MONITORS 
Application of experience in petrochemical industry to 
development of radiation monitoring systems, 3:47712 
Digital pathway options for radiation monitoring, 3:47710 
— processing by distributed microcomputer data modules, 
47711 

REACTOR INSTRUMENTATION/RESEARCH PROGRAMS 

Annual report of the Gama Atomic Energy Research Centre, 
National Atomic Energy Agency, April 1975-March 1976 
(Jogjakarta, Indonesiaj), 3:49306 (PPGM-L94-76) 

REACTOR INTERNALS/DYNAMIC LOADS 

Fluid and structural dynamics calculations to determine core 
barrel loads during blowdown (EV 3,000) (PWR), 3:47977 

Loads on pressure vessel internals due to subatmospheric-pressure 
waves (BWR), 3:47964 

REACTOR KINETICS 
Reactor theory and physical experiments (LMFBR), 3:47551 

(KFK-1277/2) 

REACTOR KINETICS/COMPUTER CALCULATIONS 
MURALB: a programme for calculating neutron fluxes in many 

groups, 3:47672 (AEEW-R-962) 

REACTOR KINETICS/COMPUTER CODES 
ETOE-2/MC?-2/SDX multigroup cross-section processing, 

3:49015 (CONF-780334-5) 

REACTOR KINETICS/FINITE ELEMENT METHOD 
Flow continuity in the finite element method, 3:47687 

REACTOR KINETICS/HETEROGENEOUS EFFECTS 
Formulas for calculating perturbations of neutron transport 

heterogeneous equations by the Monte Carlo Method, 3:47695 

REACTOR KINETICS/NEUTRON SPECTRA 
Dosimeter-based adjustments of fast-neutron spectra, 3:47685 

REACTOR KINETICS/NEUTRON TRANSPORT THEORY 
Comparison between integral and integro-differential transport 

calculations in reactor theory, 3:47689 

REACTOR KINETICS/RESEARCH PROGRAMS 

Cooperative nuclear data and methods development. Ninth 
quarterly report, January-March 1978 (LMFBR), 3:47545 
(GEFR-14074-9) 
REACTOR KINETICS/THREE-DIMENSIONAL 
CALCULATIONS 
Experience with the three-dimensional coupled LUPE-COBRA 
programme system, 3:47673 

Finite element calculations on the 3d HTGR benchmark problem, 
3:47519 

Three-dimensional LWR core model QUABOX-HYCA with 
parallel cooling channel, 3:47495 

Verification of BWR design and calculation methods, 3:47465 

REACTOR KINETICS EQUATIONS 
Stability analysis of linearized nuclear reactor by finite element 

method, 3:47691 

REACTOR LATTICES/GROUP CONSTANTS 
Background cross section method as a general tool for reactor 

analysis, 3:47677 (LA-UR-78-1004) 
REACTOR LATTICES/NEUTRON TRANSPORT 
Application of SOR to nonlinear reactor problems, 3:47447 
Correlation technique for resonance calculations, 3:47675 (DP- 
MS-78-3) 

Correlation technique for resonance calculations, 3:47680 

Front behavior of monoenergetic neutron pulses in P/sub N/ 
approximations, 3:47683 

Methods for the solution of diffusion equations of two-dimensional 
nuclear reactors, 3:47698 

REACTOR LICENSING 
State of Washington perspective on licensing energy facilities, 

3:47640 

REACTOR MAINTENANCE 
Spare-parts evaluation for utilities: why and how, 3:47723 

REACTOR MATERIALS 
(See also specific materials.) 

See also NUCLEAR FUELS 

REACTOR MATERIALS/CORROSION 

Nuclear pressure boundary materials problems and proposed 
solutions, 3:47461 

REACTOR MATERIALS/CORROSION PROTECTION 

Stainless steels in boiling water reactors: corrosion problems and 
possible solutions, 3:47469 

REACTOR MATERIALS/CREEP 
Transient deformation properties of Zircaloy for LOCA 

simulation. Final report, 3:48325 (EPRI-NP-526(Vol.3)) 

REACTOR MATERIALS/EMBRITTLEMENT 
Nuclear pressure boundary materials problems and proposed 

solutions, 3:47461 

REACTOR MATERIALS/FRACTURE PROPERTIES 

Further development of cladding and core structural materials 
(LMFBR), 3:47610 (EURFNR-1418) 


REFRACTORIES/CORROSION 


Some current engineering topics in nuclear power plant 

components, 3:47742 
REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 

Further development of cladding and core structural materials 
(LMFBR), 3:47610 (EURFNR-1418) 

Incidence of specific nuclear phenomena on the choice of metallic 
materials, 3:47730 

REACTOR MATERIALS/STRESS ANALYSIS 

Constitutive relations for non-elastic deformation, 3:47721 

REACTOR MATERIALS/ULTRASONIC TESTING 
Heavy gauge plates for nuclear application, 3:47729 
REACTOR MATERIALS/WELDABILITY 
Welding new steels for power engineering, 3:47731 
REACTOR OPERATION/DATA 

Licensed operating reactors. Operating units status report, data as 
of 3-31-78 (US commercial units), 3:47627 (NUREG- 
0020(Vol.2)(No.4)) 

Licensed operating reactors. Operating units status report, data as 
of 4-30-78 (US commercial units), 3:47628 (NUREG- 
0020(Vol.2)(No.5)) 

REACTOR PROTECTION SYSTEMS/ELECTRICAL 

EQUIPMENT 

Qualification Testing Evaluation Program, Light Water Reactor 
safety research. Quarterly report, October-December 1977, 
3:47857 (SAND-78-0341) 

REACTOR PROTECTION SYSTEMS/SYSTEM FAILURE 

ANALYSIS 

Properties of local and general coincidence schemes assuming two 
failure modes, 3:47929 

REACTOR SAFETY 

(Theoretical and experimental investigations of the behavior of reactor 

types and designs under various real or hypothetical accidents.) 
REACTOR SAFETY/RECOMMENDATIONS 

Safety rules for nuclear power plants by the International Atomic 

Energy Agency. Invitation to comments, 3:47968 
REACTOR SAFETY/RESEARCH PROGRAMS 

Fast reactor safety technical progress report, April-June 1977 
(LMFBR), 3:47829 (HEDL-TME-77-67) 

Some basic research needs related to LWR and FBR safety, 
3:47861 

REACTOR SAFETY/TEST FACILITIES 

Applicability of SAREF to alternative fuels, 3:47916 

REACTOR SITES 

Ebasco Standard Safety Analysis Report, ESSAR. License 
application, volume 1: chapters 1 and 2, 3:47652 (DOCKET- 
STN-50591-1) 

REACTOR SITING 
See SITE SELECTION 
REACTOR STABILITY/ANALYTICAL SOLUTION 
Stability analysis of linearized nuclear reactor by finite element 
method, 3:47691 
REACTOR VESSELS/STRESS ANALYSIS 
Finite element analysis of inelastic structural behaviour, 3:47715 
REACTORS 
See also GAS COOLED REACTORS 
GRAPHITE MODERATED REACTORS 
POWER REACTORS 
PULSED REACTORS 
THERMAL REACTORS 
TRANSPORTABLE REACTORS 
WATER COOLED REACTORS 
REACTORS/SHIELDING 

Calculation of duct and annular gap problems with ESTOQ-DOT 

and analytical expressions, 3:47696 
RECEPTORS/BIOCHEMICAL REACTION KINETICS 

Glucocorticoid receptors and glucocorticoid-sensitive secretion of 

neutral proteinases in a macrophage line, 3:48815 
RECEPTORS/MOLECULAR STRUCTURE 

Bacteriochlorophyll-protein complexes from the light-harvesting 

antenna of photosynthetic bacteria, 3:48760 
RECOIL CHEMISTRY 

See HOT ATOM CHEMISTRY 
RECORDS RETRIEVAL 

See INFORMATION RETRIEVAL 
RECYCLE (FUEL) 

See FUEL CYCLE 
RECYCLING/MEETINGS 

New look at recycling (Booklet, 6 papers), 3:48090 (CONF- 

7605175-) 
RECYCLING (FUEL) 
See REPROCESSING 
REFRACTORIES/CHEMICAL REACTIONS 
Brickwork erosion in pitch-coke batteries, 3:46180 
REFRACTORIES/CORROSION 

Effects of alternate fuels. Report No. 5. Analysis of fused cast 

AZS refractory, silica refractory, and high-MgO refractory 





REFRACTORIES/EROSION 


degraded by residual oil combustion products, 3:48390 (ORNL/ 
TM-6278) 
REFRACTORIES/EROSION 
Brickwork erosion in pitch-coke batteries, 3:46180 
REFRACTORIES/REPAIR 

Lightweight refractory brick for temporary walls built during 
coke-oven overhauls, 3:46182 

Some causes of sticking during coke pushing, 3:46173 

REFRACTORIES/THERMAL DEGRADATION 

Effects of alternate fuels Refractory Test Facility (RTF) test 1. 
Analysis of selected aluminosilicate refractory bricks, mortars, 
and fibrous insulations degraded by domestic residual oil 
combustion products, 3:48579 (ORNL/TM-6351) 

REFRIGERATING MACHINERY 
See also HELIUM DILUTION REFRIGERATORS 
REFRIGERATING MACHINERY/VALVES 
Bidirectional piston valve (Patent), 3:48486 
REFRIGERATION/EQUIPMENT 

Energy-efficiency improvement targets in the machinery (except 
electrical) industry (SIC 35). Volume I, 3:48126 (FEA/D-77/ 
256) 

REFUELING WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
REFUSE 
See SOLID WASTES 
REGIONAL ANALYSIS 
Regional resources analysis and planning, 3:46377 (ORNL-5257) 
Regional Studies Program, 3:48660 (ORNL-5365) 
REINFORCED CONCRETE/COMPARATIVE EVALUATIONS 
Lewis, S., 3:46411 
REINFORCED CONCRETE/IMPACT TESTS 
Full-scale tornado-missile impact tests, 3:47949 
REINFORCED PLASTICS/YIELD STRENGTH 

Stress-rupture data for Kevlar 49/epoxy strands at elevated 
temperatures, 3:48396 (UCID-17777) 

RELATIVISTIC PLASMA/BOLTZMANN EQUATION 

Relativistic Boltzmann theory for a plasma. III. Viscous 
phenomena, 3:49094 

RELATIVISTIC PLASMA/ELECTROMAGNETIC RADIATION 

Stimulated scattering processes in magnetized plasmas, 3:49112 

RELATIVISTIC PLASMA/PARAMETRIC INSTABILITIES 
Stimulated scattering processes in magnetized plasmas, 3:49112 
RELIEF VALVES/IN-SERVICE INSPECTION 

Remote verification of main steam safety/relief valve set pressure 

(BWR), 3:47457 
REMOTE HANDLING EQUIPMENT 

Combined fuel assembly and thimble plug gripper for a nuclear 

reactor (Patent), 3:47714 
REMOTE VIEWING EQUIPMENT 
Photographic and visual methods of secondary-side steam 
generator (PWR), 3:47484 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
WIND POWER 
RENEWABLE ENERGY SOURCES/ECONOMICS 
Soft vs hard energy technologies, 3:48141 
RENEWABLE ENERGY SOURCES/RESOURCE 

ASSESSMENT 

Renewable resources for industrial materials (Report from 
National Research Council), 3:48200 

RENEWABLE ENERGY SOURCES/REVIEWS 

Need for and deployment of inexhaustible energy resource 
technologies. Report of Technology Study Panel inexhaustible 
energy resources study, 3:48194 (TID-28202) 

REPROCESSING 
See also PUREX PROCESS 

— of fast breeder fuel elements, 3:47611 (EURFNR- 
1418) 

REPROCESSING/DECISION MAKING 
Nuclear energy and independence, 3:48108 
Nuclear fuel cycle in Japan, 3:48107 

RESEARCH PROGRAMS 

See also DEMONSTRATION PROGRAMS 

RESEARCH PROGRAMS/BUDGETS 

Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume I. Methodology, 
analysis, and results, 3:48175 (MTR-7447(Vol.1)) 

Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume II. Program 
description, 3:48176 (MTR-7447(Vol.2)) 

RESEARCH PROGRAMS/COST BENEFIT ANALYSIS 

Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume I. Methodology, 
analysis, and results, 3:48175 (MTR-7447(Vol.1)) 
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Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume II. Program 
description, 3:48176 (MTR-7447(Vol.2)) 

RESEARCH PROGRAMS/DECISION MAKING 

Applied research project selection in mission-oriented agencies: an 

approach, 3:48097 (DOE/ET-0049) 
RESEARCH PROGRAMS/FINANCING 

National patterns of R and D resources: funds and manpower in 

the United States, 1953-1977, 3:48063 (NSF-77-310) 
RESEARCH PROGRAMS/GOVERNMENT POLICIES 

Conference on business opportunities for small R and D firms in 
energy research, development, and demonstration, 3:48096 
(CONF-770604-) 

RESEARCH PROGRAMS/INDEXES 

Inventory of energy research and development: 1973-1975. 
Volume IV. Serial U, 3:48099 (PB-265128(Pt.1)) 

Inventory of energy research and development: 1973-1975. 
Volume IV. Serial U, 3:48100 (PB-265128(Pt.2)) 

RESEARCH PROGRAMS/INVENTORIES 

Inventory of energy research and development: 1973-1975. 
Volume IV. Serial U, 3:48099 (PB-265128(Pt.1)) 

Inventory of energy research and development: 1973-1975. 
Volume IV. Serial U, 3:48100 (PB-265128(Pt.2)) 

Inventory of energy research and development: 1973-1975. 
Volume V. Serial U, 3:48101 (PB-265129) 

RESEARCH PROGRAMS/PERSONNEL 

National patterns of R and D resources: funds and manpower in 

the United States, 1953-1977, 3:48063 (NSF-77-310) 
RESEARCH PROGRAMS/RECOMMENDATIONS 

Improved conversion efficiency workshop. Volume 2. Summary, 
3:48117 (CONF-771003-P2) 

RESEARCH PROGRAMS/RISK ASSESSMENT 

Applied research project selection in mission-oriented agencies: an 
approach, 3:48097 (DOE/ET-0049) 

RESEARCH REACTORS 

See also APRF REACTOR 

BSR-1 REACTOR 
BSR-2 REACTOR 
FFTF REACTOR 
IBR-2 REACTOR 
IBR-30 REACTOR 
NRX REACTOR 
R-A REACTOR 
STF REACTOR 

RESEARCH REACTORS/NEUTRON FLUX 

Development of a working standard of thermal neutron flux on 
the basis of the Ph-1 reactor, 3:47804 

RESEARCH REACTORS/SHIELDING 
Experiment on radiation shielding. Part I: Preparation, 3:47795 
(PPGM-L99-76) 
RESERVES 
See also URANIUM RESERVES 
RESERVES/DATA ANALYSIS 
ALICE system for digitizing map data, 3:48929 
RESERVOIR ENGINEERING 

Analytical solutions for determining the properties of naturally 
fractured reservoirs by employing pressure buildup tests, 
3:46585 

Generalization of the Maxwell equation for formation resistivity 
factors, 3:46584 

Rate dependence of micellar emulsion displacement and anomalies 
due to x-ray shadowgraphy analysis, 3:46614 

Study of problems related to the restoration of the natural state of 
core samples, 3:46582 

RESERVOIR ENGINEERING/CALCULATION METHODS 

Diagnostics of the conditions of depletion of deposits with 
viscoelastic petroleum types, 3:46644 

Possibility of predicting stratal pressure by using data on the 
natural functioning of wells, 3:46642 

RESERVOIR ENGINEERING/GEOTHERMAL WELLS 

Geothermal reservoir engineering: performance matching and 

predicting, 3:47272 
RESERVOIR ROCK 

See also FRACTURED RESERVOIRS 
RESERVOIR ROCK/ELECTRICAL SURVEYS 

Generalization of the Maxwell equation for formation resistivity 
factors, 3:46584 

RESERVOIR ROCK/FRACTURE PROPERTIES 

Investigation of the effect of drilling muds on reservoir properties 
of fissured rocks uncovered by drilling (UIPK-1M Model), 
3:46637 

RESERVOIR ROCK/FRACTURES 

Analytical solutions for determining the properties of naturally 
fractured reservoirs by employing pressure buildup tests, 
3:46585 
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RESERVOIR ROCK/LITHOLOGY 
Triassic deposits of Southern Mangyshlak and their oil and gas 
potential, 3:46595 
RESERVOIR ROCK/OIL SATURATION 
Formalization of ‘a priori’ geological information, when estimating 
reservoir saturations with the aid of a computer, 3:46576 
RESERVOIR ROCK/PERMEABILITY 
Factors determining the screening properties of clayey rocks of 
Eastern Azerbaijan, 3:46596 
Rock properties (permeability porosity) that can be expected in 
the deeper hydrocarbon sand reservoirs in the southwestern 
part of the Panoniam Basin, 3:46568 
RESERVOIR ROCK/POROSITY 
Generalization of the Maxwell equation for formation resistivity 
factors, 3:46584 
RESERVOIR ROCK/PRESSURE MEASUREMENT 
Analytical solutions for determining the properties of naturally 
fractured reservoirs by employing pressure buildup tests, 
3:46585 
RESERVOIR ROCK/ROCK MECHANICS 
Investigation of the effect of drilling muds on reservoir properties 
of fissured rocks uncovered by drilling (UIPK-1M Model), 
3:46637 
RESERVOIR ROCK/STRUCTURAL MODELS 
Investigation of the effect of drilling muds on reservoir properties 
of fissured rocks uncovered by drilling (UIPK-1M Model), 
3:46637 
RESERVOIR ROCK/THERMAL CONDUCTIVITY 
Use of thermal flux densities for interpreting deep tectonics, 
3:46577 
RESIDENTIAL BUILDINGS/COOLING SYSTEMS 
Hydronic heating and cooling system (Patent), 3:48229 
RESIDENTIAL BUILDINGS/HEATING SYSTEMS 
Hydronic heating and cooling system (Patent), 3:48229 
RESIDENTIAL BUILDINGS/SOLAR COOLING SYSTEMS 
Solar heating and cooling demonstration project summaries, 
3:47197 (DOE/CS-0009) 
RESIDENTIAL BUILDINGS/SOLAR HEATING SYSTEMS 
Solar heating and cooling demonstration project summaries, 
3:47197 (DOE/CS-0009) 
RESIDENTIAL BUILDINGS/SPACE HEATING 
Comparison of the assumptions, methodologies, and conclusions 
of three residential space conditioning system studies, 3:48227 
(TID-28506) 
RESIDENTIAL SECTOR/ELECTRIC POWER 
Time-of-day pricing of electrical energy: does it promote the 
National interest, 3:48172 (BNL-50798) 
RESIDENTIAL SECTOR/ENERGY ACCOUNTING 
Report on a demonstration project undertaken in 11 counties in 
Illinois, 3:48130 (HCP/M60837-01) 
RESIDENTIAL SECTOR/ENERGY CONSERVATION 
Making the most of energy in real estate. Draft final report, 
3:48190 (TID-28470) 
Report on a demonstration project undertaken in 11 counties in 
Illinois, 3:48130 (HCP/M60837-01) 
RESIDENTIAL SECTOR/ENERGY CONSUMPTION 
Rationalization of electrical energy consumption, 3:48211 
RESIDENTIAL SECTOR/LANDSCAPING 
Landscape planning for energy conservation (Book), 3:48136 
RESIDENTIAL SECTOR/POWER DEMAND 
Residential demand for electricity by time of day: an econometric 
approach. Final report, 3:48173 (EPRI-EA-704) 
RESIDUAL FUELS 
Sub-obliterative effects of mine-tailing on marine infaunal benthos. 
= a on the productivity of ammotrypane aulogaster, 
48732 
RESIDUAL FUELS/AVAILABILITY 
Energy availabilities for state and local development: projected 
— patterns for 1980 and 1985, 3:48143 (ORNL/TM-5890/ 


) 

RESIDUAL OILS 

See PETROLEUM RESIDUES 
RESIDUAL POWER/NUMERICAL SOLUTION 

Residual power after reactor shut-down, 3:47692 

RESIDUES 

See also ASHES 
RESIDUES/COKING 

EDS coal liquefaction process development: Phase IV. Monthly 
technical progress report, March 1-March 31, 1978, 3:46269 
(FE-2893-11) 

EDS coal liquefaction process development: Phase IV. Monthly 
technical progress report, April 1-April 30, 1978, 3:46270 (FE- 
2893-13) 

RESIDUES/GASIFICATION 

EDS coal liquefaction process development: Phase IV. Monthly 
technical progress report, March 1-March 31, 1978, 3:46269 
(FE-2893-11) 


RHODE ISLAND/SEISMOLOGY 


EDS coal liquefaction process development: Phase IV. Monthly 
technical progress report, April 1-April 30, 1978, 3:46270 (FE- 
2893-13) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS/CHEMICAL REACTIONS 

Introduction of oxygen functions into asphaltenes and resins, 

3:46785 
RESINS/INFRARED SPECTRA 

Introduction of oxygen functions into asphaltenes and resins, 

3:46785 
RESINS/PHYSICAL PROPERTIES 

Introduction of oxygen functions into asphaltenes and resins, 

3:46785 
RESONANCE NEUTRONS/TRANSMISSION 

SIOB: a FORTRAN code for least-squares shape fitting several 
neutron transmission measurements using the Breit-Wigner 
multilevel formula, 3:49017 (ORNL/TM-6286) 

RESOURCE CONSERVATION/LEGAL ASPECTS 

Outlook for gas conservation. Presentations at the thirty-sixth 
annual meeting of members and of the board of trustees of the 
Institute of Gas Technology held November 17, 1977, in 
Chicago, Illinois, 3:48167 (NP-23217) 

RESOURCE CONSERVATION/PUBLIC RELATIONS 

Outlook for gas conservation. Presentations at the thirty-sixth 
annual meeting of members and of the board of trustees of the 
Institute of Gas Technology held November 17, 1977, in 
Chicago, Illinois, 3:48167 (NP-23217) 

RESOURCE DEPLETION/OPTIMIZATION 

Exploitation of extractive resources: a survey, 3:48095 

RESOURCES 
See also GEOTHERMAL RESOURCES 
MINERAL RESOURCES 
RESOURCES/EXPLOITATION 
Exploitation of extractive resources: a survey, 3:48095 
RESOURCES/MANAGEMENT 

Ecodevelopment and the irrational use of resources. Part 2 
(Suggestions for establishing use guidelines), 3:48093 

Terrestrial Ecology Section, 3:48694 (ORNL-5365) 

RESPIRATION/TEMPERATURE EFFECTS 

Adjustment of the components of energy balance in the gastropod 

Crepidula fornicata in response to thermal acclimation, 3:48844 
RESPIRATORS/BIOLOGICAL STRESS 

Effect of impermeable clothing and respirator on work 

performance. Part I. Laboratory studies, 3:48811 (SAND-77- 


2132) 
RESPIRATORS/RECOMMENDATIONS 
Pneumoconioses, 3:46543 
RESPIRATORY EQUIPMENT 
See RESPIRATORS 
RESPIRATORY SYSTEM 
See also LUNGS 
TRACHEA 
RESPIRATORY SYSTEM/NEOPLASMS 
Demonstration of cellular and humoral immunity to transplantable 
carcinomas derived from the respiratory tract of rats, 3:48805 
RESPONSE FUNCTIONS/COMPUTER CODES 
MACK/MACKLIB system for nuclear response functions, 
3:49290 (ANL/FPP/TM-104) 
RETROFITTING/FEASIBILITY STUDIES 
Procedures for cost analyses of coal-oil mixture (COM) 
combustion projects, 3:46526 (HCP/T2453-01) 
REVERSE-FIELD PINCH/IMPURITIES 
Diagnostic for measurement of radiated energy from a toroidal 
plasma, 3:49057 (LA-7273) 
REYNOLDS NUMBER 
New method of determination of the critical Reynolds number in 
liquid filtration, 3:46602 
RHABDOMYOSARCOMAS/BIOLOGICAL RADIATION 
EFFECTS 
Response of a rat rhabdomyosarcoma to neon- and helium-ion 
irradiation, 3:48835 
RHENIUM COMPLEXES/CATALYTIC EFFECTS 
Transition metal alkyl chemistry at elevated carbon monoxide 
pressures. An infrared spectroscopic study of systems related to 
catalytic intermediates in homogeneous hydroformylation 
reactions, 3:48458 
RHODAMINES/ADSORPTION 
Studies on evaluation and utilization of activated carbon. II. 
Liquid phase adsorption properties of activated carbon prepared 
from sulfonated asphalt, 3:46726 
RHODE ISLAND/GEOLOGY 
New England seismotectonic study activities during Fiscal Year 
1977, 3:48936 (NUREG/CR-0081) 
RHODE ISLAND/SEISMOLOGY 
New England seismotectonic study activities during Fiscal Year 
1977, 3:48936 (NUREG/CR-0081) 





RHODIUM/CATALYTIC EFFECTS 


RHODIUM/CATALYTIC EFFECTS 
Activity, selectivity and thermal stability of ~~ 
Ak,O; catalysts for synthesis of hydrocarbons fr 
3:47010 
RHODIUM/ELECTROPLATING 
Method for conducting electroless metal-plating processes (Patent 
application), 3:48318 
RHODIUM ALLOYS/CATALYTIC EFFECTS 
Sintering of Ni/Al.Os catalysts in H2/H2O atmospheres effects on 
methanation activity, BET area, and nickel metal area 
oe Ni, Ni-Ru, Ni-Rh, and NiMoOs catalysts), 
:4701 
RHODIUM ALLOYS/SINTERING 
Sintering of Ni/AlOs catalysts in H2/H2O atmospheres effects on 
methanation activity, BET area, and nickel metal area 
+ le nam Ni, Ni-Ru, Ni-Rh, and NiMoO; catalysts), 
:47013 
RHODOPSEUDOMONAS/CELL MEMBRANES 
Bacteriochlorophyll-protein complexes from the light-harvesting 
antenna of photosynthetic bacteria, 3:48760 
RHODOPSEUDOMONAS/CHLOROPHYLL 
Bacteriochlorophyll-protein complexes from the light-harvesting 
antenna of photosynthetic bacteria, 3:48760 
RHODOPSEUDOMONAS/PHOTOSYNTHESIS 
Optical and paramagnetic identification of a primary electron 
tor in bacterial photosynthesis, 3:48464 
RHODOPSEUDOMONAS/PROTEINS 
Bacteriochlorophyll-protein complexes from the light-harvesting 
antenna of photosynthetic bacteria, 3:48760 
RIBONUCLEIC ACID 
See RNA 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RINGHALS-1 REACTOR/PERSONNEL 
Radiological experience in Swedish boiling water reactors, 
:47981 


RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 
RISK ASSESSMENT/FORECASTING 
Comparison of long-term environmental impacts: more questions 
than answers (Nuclear and fossil-fuel hazards), 3:47386 
RIVERS 
See also CLINCH RIVER 
STREAMS 
RIVERS/WATER POLLUTION 
Environmental behavior of trace contaminants, 3:48692 (ORNL- 


RNA 
(Ribonucleic acid.) 
RNA/BIOCHEMICAL REACTION KINETICS 
Regulation of translation of stored mRNA of dicot seeds, 3:48766 
ROADS/BUILDING MATERIALS 
Producing heavy tar from acid sludges, 3:46192 
ROADS FFIC CONTROL 
Research in integrated urban traffic management. Preprint 2884, 
3:48245 (CONF-770448-7) 
ROCK BURSTS/CONTROL 
Effect of water pumped into a gassy coal seam, 3:46451 
ROCK BURSTS/FORECASTING 
Analytic method of predicting and combating rock bursts in 
mines, 3:46541 
— a of methods of rock burst control in Soviet mines, 
F 5 
Possibility of using double Poissonian distribution of probabilities 
in predicting sudden coal and gas bursts, 3:46461 
Sudden outbursts of methane and coal, 3:46419 
ROCK BURSTS/MATHEMATICAL MODELS 
Assessment of rock burst hazard in the approach of a caved 
longwall to a fault, 3:46542 
= of initial parameters in the rock burst of a coal seam, 


viii metal/ 
om CO and Ho, 


Investigation of the process of sudden coal and gas bursts, 3:46546 
ROCK BURSTS/RESEARCH PROGRAMS 
Research on rock bursts in the United States of America, 3:46459 
ROCK MECHANICS 
K/sub Ic/ and J/sub Ic/ of Westerly granite: effects of thickness 
and in-plane dimensions, 3:48950 (SAND-77-2072C) 
ROCKGAS PROCESS/INFORMATION NEEDS 
Fundamental data needs for coal conversion technology. Six- 
month progress report, August 15, 1976-February 15, 1977, 
3:46207 (COO-4059-1) 
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ROCKS 
See also RESERVOIR ROCK 
ROCKS/AGE ESTIMATION 

14C-age of the Oura pyroclastic flow of the Satsuma-Iwojima 
(Kikai Caldera), Kagoshima Prefecture: '*C-ages of the 
quaternary rocks associated with the geothermal activity in 
Japan, 3:47251 

ROCKS/DIAGENESIS 

Clay minerals as an index of the degree of metamorphism of the 
carbonate and terrigenous rocks in the South Wales coalfield, 
3:46394 

ROCKS/ELASTICITY 

Elastoplastic analysis of the stress state in the rock mass in the 

neighborhood of a mine working, 3:46385 
ROCKS/ELECTRON MICROPROBE ANALYSIS 
Rapid characterization of drilled test earth cores by x-ray energy 
dispersive analysis, 3:47259 (PNL-2655) 
ROCKS/FRACTURE PROPERTIES 
Dynamic tensile fracture in rock, 3:48951 (SAND-78-0531) 
ROCKS/MECHANICAL PROPERTIES 

Rock Mechanics Instrumentation Program for Kaiser Steel 
Corporation's demonstration of shield-type longwall supports at 
York Canyon Mine, Raton, New Mexico, 3:46405 (FE-9067-1) 

ROCKS/METAMORPHISM 

Clay minerals as an index of the degree of metamorphism of the 
carbonate and terrigenous rocks in the South Wales coalfield, 
3:46394 

ROCKS/PLASTICITY 

Elastoplastic analysis of the stress state in the rock mass in the 

neighborhood of a mine working, 3:46385 
ROCKS/RADIONUCLIDE MIGRATION 

Sorption of long-lived radionuclides in clay and rock. Part 1. 
Determination of distribution coefficients, 3:48705 (UCRL- 
Trans-11340) 

Theoretical and experimental evaluation of waste transport in 
selected rocks: 1977 annual report of LBL Contract No. 
45901AK. Waste Isolation Safety Assessment Program: 
collection and generation of transport data, 3:46937 (LBL-7022) 

ROCKS/SPECTROSCOPY 

Determination of radioactive disequilibrium in uranium-bearing 

rocks, 3:46803 
ROCKS/STRESS ANALYSIS 

Elastoplastic analysis of the stress state in the rock mass in the 

neighborhood of a mine working, 3:46385 
ROCKS/STRESSES 

Monitoring the mechanical state of the rocks by means of changes 

of the vertical component of the magnetic field, 3:46400 
ROCKS/TENSILE PROPERTIES 

Elastoplastic analysis of the stress state in the rock mass in the 

neighborhood of a mine working, 3:46385 
ROCKS/WAVE PROPAGATION 
Velocity of compressional waves in dry franciscan rocks to 8 kbar 
and 300°C, 3:48952 
ROMANIA/UNDERGROUND MINING 
Development of the mining industry in Romania, 3:46480 
ROOF BOLTS/STATIC LOADS 

Behavior of roof bolts in roadways as a function of the location of 

the longwall face, 3:46440 
ROOFS/MAINTENANCE 

Stability and determination of the thickness of a protective coal 

bench under a weak roof, 3:46428 
ROOFS/MECHANICAL VIBRATIONS 

Analysis of roof vibrations in longwall workings during shocks 

caused by explosives, 3:46467 
ROOFS/ROCK MECHANICS 

Stability and determination of the thickness of a protective coal 

bench under a weak roof, 3:46428 
ROOFS/STABILITY 

Stability and determination of the thickness of a protective coal 

bench under a weak roof, 3:46428 
ROOFS/STRESSES 
Stability and determination of the thickness of a protective coal 
bench under a weak roof, 3:46428 
ROOM AND PILLAR MINING/MINE HAULAGE 
Room-and-pillar mining at Devco’s Prince Mine, 3:46407 
ROOM AND PILLAR MINING/MINING EQUIPMENT 
Room-and-pillar mining at Devco’s Prince Mine, 3:46407 
ROOM AND PILLAR MINING/ROOF BOLTS 
Room-and-pillar mining at Devco’s Prince Mine, 3:46407 
ROOM AND PILLAR MINING/VENTILATION 
Room-and-pillar mining at Devco’s Prince Mine, 3:46407 
ROTARY DRILLS 
See also WELL DRILLING 
ROTARY DRILLS/MECHANICAL VIBRATIONS 

Steady transverse vibrations of turbodrill with limited engine 

capacity, 3:46625 
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RUBBERS 
See also LATEX 
SILASTIC 
RUBBERS/TENSILE PROPERTIES 
Use of a thermomechanical analyzer to estimate the tensile 
compliance for polymeric materials, 3:48387 
RUBIDIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
RUBIDIUM 82/ISOTOPE PRODUCTION 
Alumina column Rb-82 generator, 3:48471 (LBL-7422) 
RUBY LASERS/MODE CONTROL 
Study of the relationship between forced modal synchronization in 
modulating losses and frequency difference, 3:48541 
RUMANIA 
See ROMANIA 
RUNAWAY (REACTOR ACCIDENT) 
See EXCURSIONS 
RUPTURE DISKS 
See RELIEF VALVES 
RUTHENIUM/CATALYTIC EFFECTS 
SO, deactivation in NO reduction by NHs: IV. Auger studies of 
deactivated catalysts in selective NO reduction, 3:48453 
RUTHENIUM/ELECTROPLATING 
Method for conducting electroless metal-plating processes (Patent 
application), 3:48318 
RUTHENIUM/RADIOACTIVE WASTE PROCESSING 
Radioactive aerosols and gases in nuclear facilities, 3:46926 
RUTHENIUM 103/ENVIRONMENTAL TRANSPORT 
Hazards and control of ruthenium in the nuclear fuel cycle, 
3:48682 
RUTHENIUM 103/TOXICITY 
Hazards and control of ruthenium in the nuclear fuel cycle, 
3:48682 
RUTHENIUM 103/UPTAKE 
Hazards and control of ruthenium in the nuclear fuel cycle, 
3:48682 
RUTHENIUM 106/ENVIRONMENTAL TRANSPORT 
Hazards and control of ruthenium in the nuclear fuel cycle, 
3:48682 
Interaction of radionuclides with geomedia associated with the 
Waste Isolation Pilot Plant (WIPP) site in New Mexico, 3:46942 
(SAND-78-0297) 
RUTHENIUM 106/TOXICITY 
Hazards and control of ruthenium in the nuclear fuel cycle, 
3:48682 
RUTHENIUM 106/UPTAKE 
Hazards and control of ruthenium in the nuclear fuel cycle, 
3:48682 
RUTHENIUM ALLOYS/CATALYTIC EFFECTS 
Sintering of Ni/Al2Os catalysts in H2/H2O atmospheres effects on 
methanation activity, BET area, and nickel metal area 
(Alumina-supported Ni, Ni-Ru, Ni-Rh, and NiMoOs catalysts), 
3:47013 


RUTHENIUM ALLOYS/SINTERING 
Sintering of Ni/Al2Os catalysts in H2/H2O atmospheres effects on 
methanation activity, BET area, and nickel metal area 
eon Ni, Ni-Ru, Ni-Rh, and NiMoOs catalysts), 
:4701 
RUTHENIUM COMPLEXES/CHEMICAL REACTION 
KINETICS 
Kinetics and mechanism of the quenching of the emission of 
substituted polypyridineruthenium(II) complexes. Reactions of 
RuLs*, *RuLs**, and RuLs** with the copper(I)-copper(II) 
couple (L: bipyridine or phenanthroline derivative; laser 
radiation, pulsed irradiation studies also include Os(II)s** 
complexes), 3:48446 


) 


S MATRIX/FACTORIZATION 
Pole-factorization theorem in S-matrix theory (Singularities, 
macro-casuality, unitarity, scattering and bubble diagram 
functions), 3:48986 
S MATRIX/TOPOLOGY 
Mathematical foundations of the general ordered S-matrix and its 
topological expansion (Higher-order corrections, indices, 
unitarity, graphs), 3:48979 (LBL-7595) 
SACCHARIDES 
See also POLYSACCHARIDES 


SASKATCHEWAN/COAL MINING 


SACCHARIDES/INTESTINAL ABSORPTION 
Role of the membrane potential in active intestinal sugar transport, 
3:48782 (UR-3490/LCP-9) 
SACCHAROMYCES CEREVISIAE/USES 
Biological removal of metal ions from aqueous process streams, 
3:46906 (CONF-780549-4) 
SAFEGUARDS 
See also IAEA SAFEGUARDS 
PHYSICAL PROTECTION DEVICES 
Nuclear energy forecasts and the international safeguards system, 
3:46981 
Nuclear proliferation and safeguards. Volume 2. Appendix 2. Part 
2, 3:46972 (PB-275845) 
SAFEGUARDS/PHYSICAL PROTECTION DEVICES 
Acoustic emission intrusion detector, 3:46976 (Y-2115) 
SAFETY 
See also REACTOR SAFETY 
SAFETY/EDUCATION 
Practical applications of MORT concepts (Safety programs for 
research laboratories; management oversight and risk tree 
(MORT) planning), 3:48921 (SAND-78-0615C) 
SAFETY/MANUALS 
Practical applications of MORT concepts (Safety programs for 
research laboratories; management oversight and risk tree 
(MORT) planning), 3:48921 (SAND-78-0615C) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SAFETY STANDARDS/LEGISLATION 
Regulatory developments in occupational health and safety in 
Great Britain, 3:48924 
SAFETY TEST FACILITY REACTOR 
See STF REACTOR 
SALINITY/BIOLOGICAL EFFECTS 
Synergistic effects of lead, salinity and temperature on embryonic 
development of the mussel Mytilus galloprovincialis, 3:48845 
SALT DEPOSITS/MECHANICAL PROPERTIES 
Mechanical behavior of New Mexico rock salt in triaxial 
compression up to 200°C, 3:46941 (SAND-77-1192C) 
SALTS/INFRARED SPECTRA 
Preparation of the new heteronuclear hydride-bridged anion 
MoWCIlsH* and determination of the metal-hydrogen bond 
distance in Mo2XsH* (X=Cl, Br) by infrared spectroscopy, 
3:48441 
SAMARIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
SAMPLE PREPARATION/COMPARATIVE EVALUATIONS 
Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs | through 4, 3:48672 (EML-336) 
SAMPLING/STANDARDIZATION 
Standardizing sampling and analysis methods for geothermal fluids 
and gases, 3:47262 
SAMPLING/STATISTICS 
Criterion for a minimum number of radiometric sampling sites, 
3:48707 
SAND/THERMAL CONDUCTIVITY 
Memorandum on thermal conductivity of earth materials, 3:46931 
(KBS-TR-02) 
SANDIA LABORATORIES/DARRIEUS ROTORS 
Data acquisition and signal processing for a vertical axis wind 
energy conversion system, 3:47323 (SAND-78-1000C) 
DOE/Sandia Darrieus program status, 3:47321 (SAND-78-0851C) 
Structural performance of the DOE/Sandia 17 meter vertical axis 
wind turbine, 3:47322 (SAND-78-0880C) 
SANDIA LABORATORIES/HAZARDOUS MATERIALS 
Product identification file, 3:48909 (SAND-78-1082) 
SANDSTONES/MINERALOGY 
Velocity of compressional waves in dry franciscan rocks to 8 kbar 
and 300°C, 3:48952 
SANDSTONES/PALEONTOLOGY 
— of lower cretaceous sandstones, Jackfish Gap, N.W.T., 
46593 
SANDSTONES/SEISMIC SURVEYS 
Velocity of compressional waves in dry franciscan rocks to 8 kbar 
and 300°C, 3:48952 
SANDSTONES/WAVE PROPAGATION 
Velocity of compressional waves in dry franciscan rocks to 8 kbar 
and 300°C, 3:48952 
SAPPHIRE/ION IMPLANTATION 
Method and means of directing an ion beam onto an insulating 
pried for ion implantation or sputtering (Patent application), 
SASKATCHEWAN/COAL MINING 
Coal mining and reclamation at SPC operations, 3:46406 





SASKATCHEWAN/COAL RESERVES 


SASKATCHEWAN/COAL RESERVES 
Computer-assisted national coal inventory (2200 boreholes), 
3:46388 
SATELLITES/EQUATIONS OF MOTION 
Dynamical model for the CTS development model solar array 
under the influence of gravity, 3:47080 (UTIAS-TN-206) 
SATELLITES/SOLAR CELL ARRAYS 
Dynamical model for the CTS development model solar array 
under the influence of gravity, 3:47080 (UTIAS-TN-206) 
SAUDI ARABIA/GOVERNMENT POLICIES 
Critical factors affecting Saudi Arabia's oil decisions. Report to 
the Congress of the United States by the Comptroller General, 
3:46714 (ID-78-32) 
SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 
PROCESSING 
Evaluation of concrete as a matrix for solidification of Savannah 
River Plant waste, 3:46907 (DP-MS-77-108) 
SCALING/CONTROL 
Impact of brine chemistry on geothermal power plant design, 
3:47271 
SCALING/THERMODYNAMICS 
Computer modeling of scaling in geothermal power plants, 
3:47270 
SCANDIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
SCHMEHAUSEN THTR REACTOR 
See THTR-300 REACTOR 
SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR-1 REACTOR 
SCHOOL BUILDINGS/SOLAR WATER HEATING 
Institutional considerations for solar energy systems planning and 
applications. Case example: San Jose State University ’ Project 
Helios”, 3:47037 (CONF-761220-) 
SCREENING/ANIMAL CELLS 
Health effects of combustion-generated soot and polycyclic 
aromatic hydrocarbons. Task III, 3:48910 (TID-28479) 
SCREENING/CELL FLOW SYSTEMS 
Health effects of combustion-generated soot and polycyclic 
aromatic hydrocarbons. Task III, 3:48910 (TID-28479) 
SCREENING/SALMONELLA TYPHIMURIUM 
Health effects of combustion-generated soot and polycyclic 
aromatic hydrocarbons. Task III, 3:48910 (TID-28479) 
SCREENS/APERTURES 
Principles of screening, 3:46497 
SCREENS/DESIGN 
Screen for separating coke fines, 3:46520 
SCRUBBERS/DESIGN 
Gas scrubber (Patent), 3:48593 
Method of cleaning stack gas and using same for generation of 
electric power (Patent), 3:48596 
SCRUBBERS/PERFORMANCE 
Removal of sulfur and nitrogen oxides with aqueous absorbent 
(Patent), 3:47391 
SCYLLAC DEVICES/POWER SUPPLIES 
Superconducting magnetic energy storage, 3:47985 (LA-UR-78- 
1345) 
SCYLLAC DEVICES/STABILIZATION 
Feedback stabilization of an 1 = 0, 1, 2 high-beta stellarator, 
3:49104 (LA-7243) 
SEAS 
See also ATLANTIC OCEAN 
BALTIC SEA 
MEDITERRANEAN SEA 
SEAS/CARBON DIOXIDE 
Carbon dioxide cycle and the biosphere, 3:48087 
SEAS/ENVIRONMENTAL IMPACTS 
Ocean dynamics and energy transfer: some examples of climatic 
effects, 3:48084 
SEAS/GRAVITY WAVES 
Observed generation and breaking of atmospheric internal gravity 
waves over the ocean, 3:48955 
SEAS/HEAT FLUX 
Air-sea interaction perturbations by plant operations, 3:47136 
(CONF-770331-) 
SEAS/WATER CURRENTS 
Operational sea state and design wave criteria: state-of-the-art of 
available data for U.S.A. coasts and the equatorial latitudes, 
3:47143 (CONF-770331-) 
SEAS/WATER WAVES 
Operational sea state and design wave criteria: state-of-the-art of 
available data for U.S.A. coasts and the equatorial latitudes, 
3:47143 (CONF-770331-) 
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SEAS/WAVE FORCES 
Operational sea state and design wave criteria: state-of-the-art of 
available data for U.S.A. coasts and the equatorial latitudes, 
3:47143 (CONF-770331-) 
SEAWATER/CORROSIVE EFFECTS 
Application of aluminum alloys, 3:47165 (CONF-770331-) 
Corrosion and protection of steel piles in a natural seawater 
environment, 3:48345 (NBS-MONO-158) 
SEAWATER/QUANTITATIVE CHEMICAL ANALYSIS 
Fluorometric determination of trace amount of aluminum in 
natural water by lumogallion method; masking of ferric iron 
with 0-phenanthroline, 3:48431 (ORNL-tr-4658) 
SEAWATER/SOLVENT PROPERTIES 
Dissolution kinetics of calcium carbonate in sea water: VI. The 
near-equilibrium dissolution kinetics of calcium carbonate-rich 
deep sea sediments, 3:47279 
SEAWATER/TRANSPORT 
Cold water transport, cold water pipe, and deep water mooring 
line analysis: a parametric approach, 3:47149 (CONF-770331-) 
SEBACEOUS GLANDS 
See SKIN 
SECONDARY COOLANT CIRCUITS/DECONTAMINATION 
DOE programs in LWR chemistry and radiation control, 3:47456 
SECONDARY COOLANT CIRCUITS/WATER CHEMISTRY 
EPRI activities in water chemistry for nuclear power plants 
(BWR; PWR), 3:47454 
Overview of water chemistry for nuclear power plant safety 
(BWR; PWR), 3:47455 
SEED RECOVERY/MATHEMATICAL MODELS 
Critical contributions in MHD power generation. Annual report, 
June 1, 1976-May 31, 1977, 3:48201 (FE-2215-8) 
SEEDS/GERMINATION 
Regulation of translation of stored mRNA of dicot seeds, 3:48766 
SEISMIC SURFACE WAVES/WAVE PROPAGATION 
Nature of L/sub G/ and R/sub G/ waves and the study of the 
earth’s crust, 3:48939 (UCRL-Trans-11380) 
SEISMIC SURVEYS/DATA ANALYSIS 
Computation of interval velocities from common reflection point 
moveout times for n layers with arbitrary dips and curvatures in 
three dimensions when assuming small shot-geophone distances, 
3:48947 
Krigeage applied to geophysics. The answer to the problem of 
estimates and contouring, 3:48945 
SEISMIC SURVEYS/DATA COMPILATION 
New England seismotectonic study activities during Fiscal Year 
1977, 3:48936 (NUREG/CR-0081) 
SEISMIC SURVEYS/DATA PROCESSING 
Comparison between Wiener filtering, Kalman filtering, and 
deterministic least squares estimation, 3:48949 
SEISMIC SURVEYS/MEASURING METHODS 
New trends in the evolution of seismic methods, 3:47255 
SEISMIC SURVEYS/REFLECTION 
Computation of interval velocities from common reflection point 
moveout times for n layers with arbitrary dips and curvatures in 
three dimensions when assuming small shot-geophone distances, 
3:48947 
SEISMIC WAVES/NUMERICAL ANALYSIS 
Method for studying the sand-shale relation, 3:46583 
SEISMIC WAVES/VELOCITY 
Identification of sP wave on records of deep earthquakes in 
central Asia, 3:48940 (UCRL-Trans-11371) 
Method for studying the sand-shale relation, 3:46583 
SELENIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
SELENIUM/TOXICITY 
Occupational health issues and fossil-energy development, 3:46538 
(TID-28443) 
SELENIUM 75/BIOLOGICAL ACCUMULATION 
Accumulation and distribution of selenium in mussel and shrimp 
tissues, 3:48879 
SELENIUM COMPOUNDS/TOXICITY 
Toxicity of a mixture of metals on freshwater algae, 3:48851 
SELF-POWERED NEUTRON DETECTORS/DESIGN 
Sensors for use in nuclear reactor cores (Patent), 3:48617 
SEMICONDUCTOR LASERS/THERMAL DEGRADATION 
Degradation of heterolasers and changes in their internal 
parameters, 3:48537 
SENA REACTOR 
See ARDENNES REACTOR 
SENSIBLE HEAT STORAGE 
Applied research on energy storage and conversion for 
photovoltaic and wind energy systems. Volume I. Stud 
summary and concept screening. Final report, 3:47101 (HCP/ 
T22221-01/1) 
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SENSIBLE HEAT STORAGE/MATERIALS 
Heat storage materials. Final report, 3:48020 (COO-4042-16) 
SENSIBLE HEAT STORAGE/STRATIFICATION 
Research experiments planned for the Integrated Solar Energy 
Heating/Cooling System for the proposed new Physical Science 
Education Center in Richmond, Virginia, 3:47203 (TID-28282) 
SEPARATION PROCESSES 
See also DISTILLATION 
ION EXCHANGE 
ISOTOPE SEPARATION 
LEACHING 
REPROCESSING 
SOLVENT EXTRACTION 
Evaluation of extraction techniques for the fractionation of copper 
and lead in model sediment systems, 3:48726 
SEPARATION PROCESSES/CELL FLOW SYSTEMS 
Flow cytoenzymology: a tool in the search for neoplastic markers, 
3:48771 (UCID-81202) 
SEQUENTIAL CIRCUITS/FAULT TREE ANALYSIS 
Analysis of multiple faults in synchronous sequential circuits by 
Boolean difference techniques, 3:48566 (SAND-77-0709) 
SEROTONIN/BIOLOGICAL EFFECTS 
Regulation of cyclic GMP, cyclic amp and lactate dehydrogenase 
by putative neutrotransmitters in the C6 rat glioma cell line, 
3:48756 (UCLA-12-1151) 
SERVICE WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
SEWAGE/ABSORPTION SPECTROSCOPY 
Rapid flameless atomic absorption analysis of the metallic content 
of sewage sludges. I. Lead, cadmium, and copper, 3:48695 
SEWAGE/ANAEROBIC DIGESTION 
Fermentation for methane production, 3:47014 (CONF-7609161-) 
SEWAGE SLUDGE/BIOCONVERSION 
Green plants as solar energy converters, 3:47099 
SEWAGE SLUDGE/COMBUSTION 
Green plants as solar energy converters, 3:47099 
SEWAGE SLUDGE/GASIFICATION 
Green plants as solar energy converters, 3:47099 
SEWAGE TREATMENT 
See WASTE PROCESSING 
SEX/RESPONSE MODIFYING FACTORS 
Influences of size, sex, and temperature on the toxicity of mercury 
to two species of crayfishes, 3:48843 
SGHWR REACTOR/REACTOR COOLING SYSTEMS 
Measurement and prediction of gamma-ray sources and dose-rates 
in the vicinity of the Winfrith SGHWR, 3:47529 
SHALE OIL/COMBUSTION PRODUCTS 
Emission characteristics of Paraho Shale Oil as tested in a utility 
boiler. Final report, 3:46791 (EPRI-AF-709) 
SHALE OIL/PRODUCTION 
Study and industrial use of oil shale, 3:46781 
Thermal cracking and power engineering utilization of shale oil, 
3:46782 
SHALES 
See also OIL SHALES 
SHALES/MINERALOGY 
Velocity of compressional waves in dry franciscan rocks to 8 kbar 
and 300°C, 3:48952 
SHALES/PETROLOGY 
Geochemistry, petrology, and basin analysis. Quarterly report, 
3:48927 (ORO-5201-3) 
SHALES/SEISMIC SURVEYS 
Velocity of compressional waves in dry franciscan rocks to 8 kbar 
and 300°C, 3:48952 
SHALES/WAVE PROPAGATION 
Velocity of compressional waves in dry franciscan rocks to 8 kbar 
and 300°C, 3:48952 
SHEARER LOADERS 
See CUTTER LOADERS 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHIELDING 
Experiment on radiation shielding. Part I: Preparation, 3:47795 
(PPGM-L99-76) 
Nuclear reactor removable radial shielding assembly having a self- 
bowing feature (Patent), 3:47600 
SHIELDING/CONFIGURATION 
Design and analysis of a PWR reactor cavity shield system, 
3:47489 
SHIELDING/DESIGN 
Mechanical design and analysis for a EPR first wall/blanket/ 
shield system, 3:49177 (ANL/FPP/TM-103) 
SHIELDING/MONTE CARLO METHOD 
Monte Carlo method for deep-penetration shielding problems 
based on contribution theory, 3:49026 


SILICON/CONTAINERS 


SHIELDING/RADIATION STREAMING 

Calculation of duct and annular gap problems with ESTOQ-DOT 

and analytical expressions, 3:47696 
SHIPMENT 

See TRANSPORT 
SHIPPINGPORT REACTOR/REACTOR CORES 

Unique thermal and hydraulic features of the light-water breeder 
reactor, 3:47588 

SHIPPINGPORT REACTOR/THERMAL SHIELDS 
Detection of thermal shield motion using ex-core neutron 
detectors, 3:47574 
SHIPS 
See also BARGES 
NUCLEAR SHIPS 
TANKER SHIPS 
SHIPS/AVAILABILITY 
OTEC and the Louisiana shipbuilding industry, 3:48197 (CONF- 
770331-) 

SHIPS/DESIGN 

Combined ships for transporting petroleum and cargo, 3:46717 
SHIPS/ECONOMICS 

Combined ships for transporting petroleum and cargo, 3:46717 
SHIPS/ENGINEERING 

Combined ships for transporting petroleum and cargo, 3:46717 
SHIPS/MANUFACTURING 

Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume I, 3:48127 (FEA/D-77/ 
259) 

Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume II. Target support 
document, 3:48128 (FEA/D-77/260) 

SHIPS/WELL DRILLING 
Cruise 48 of the Glomar Challenger from Brest to Aberdeen, 
3:46617 
SHIPS/WIND POWER 
New era for motor-sailing ships, 3:47303 (CONF-740855-P 1) 
SHIVA FACILITY/ENERGY STORAGE 
25-MJ energy storage system delivers 3.5 MA in 1 ms, 3:49276 
(UCRL-50025-77-3) 
SHIVA FACILITY/SPECIFICATIONS 
SHIVA: a 30-TW glass laser for fusion research, 3:49278 
SHOCK WAVES 
Effects of nuclear weapons. Third edition, 3:48643 (TID-28061) 
SHROUDS 

(Cover enveloping the active length of a fuel assembly, to stabilize the 

coolant flow through the assembly.) 
SHROUDS/DEFORMATION 

Effects of material properties on the dynamic response of 

pressure-loaded core subassembly wrappers, 3:47573 
SILASTIC/CHEMICAL ANALYSIS 

Effects of extraction time on measured toluene extractables for 

silastics, 3:48423 (MHSMP-78-15) 
SILASTIC/TOXICITY 

Preliminary toxicological study of Silastic 386 foam elastomer: 
catalyst, 3:48881 (GA-7366-MS) 

Preliminary toxicological study of Silastic 386 foam elastomer, 
3:48882 (LA-7365-MS) 

SILICA/FRACTURES 

Dynamic tensile fracture in rock, 3:48951 (SAND-78-0531) 
SILICATES/FRACTURES 

Dynamic tensile fracture in rock, 3:48951 (SAND-78-0531) 
SILICON/ACTIVATION ANALYSIS 

Coal elemental analysis by prompt-neutron activation analysis, 
3:48417 

SILICON/CASTING 

Heat exchanger method, ingot casting; fixed abrasive method, 
multi-wire slicing: Phase II. Silicon sheet growth development 
for the Large-Area Silicon Sheet Task of the Low-Cost Silicon 
Solar Array Project. Quarterly progress report No. 2, January 
1, 1978-March 31, 1978, 3:47044 (DOE/JPL/954373-6) 

SILICON/CHEMICAL PREPARATION 

Evaluation of selected chemical processes for production of low- 
cost silicon (Phase II). Ninth quarterly progress report, October 
1, 1977-December 31, 1977, 3:47042 (DOE/JPL/954339-9) 

High velocity continuous-flow reactor for the production of solar 
grade silicon. Second quarterly report, 3:47068 (DOE/JPL/ 
954914-2) 

SILICON/CONTAINERS 

Development and evaluation of die and container materials. 
Second quarterly progress report, January 1-March 31, 1978 
(For molten silicon), 3:47060 (DOE/JPL/954876-2) 

Development of mullite substrates and containers. Silicon sheet 
growth development for the Large Area Silicon Sheet Task of 
the Low-Cost Silicon Solar array Project. Quarterly report No. 
} October 6, 1977-November 14, 1977, 3:48398 (DOE/JPL/ 

54878-1) 





SILICON/COST 


Study program to develop and evaluate die and container 
materials. Second quarterly report, January-March 1978 (For 
liquid silicon), 3:47061 (DOE/JPL/954877-2) 

SILICON/COST 

Novel duplex vapor-electrochemical method for silicon solar cells. 
Quarterly progress report No. 8, November 1, 1977-January 31, 
1978, 3:47047 (DOE/JPL/954471-1) 

SILICON/CRYSTAL GROWTH 

Development and evaluation of die materials for use in the growth 
of silicon ribbons by the inverted ribbon growth process: Task 
II. LSSA Project. Quarterly report No. 2, January 1, 1978- 
March 31, 1978, 3:47067 (DOE/JPL/954901-2) 

Laser-zone growth in a Ribbon-to-Ribbon (RTR) process, silicon 
sheet growth development for the Large Area Silicon Sheet 
Task of the Low Cost Silicon Solar Array Project. Technical 
quarterly report No. 6, October 10-December 31, 1977, 3:47045 
(DOE/JPL/954376-1) 

LSSA Large Area Silicon Sheet Task: continuous liquid feed 
Czochralski growth. Quarterly report, October-December 1977. 
Siltec report No. 0140-0080, 3:47065 (DOE/JPL/954886-1) 

LSSA Large Area Silicon Sheet Task: continuous Czochralski 
process development. Quarterly report No. 2, January-March 
1978. Texas Instruments report No. 03-78-11, 3:47066 (DOE/ 
JPL/954887-2) 

SILICON/CRYSTAL STRUCTURE 

High resolution electron microscopy study of the Si-SiO2 

interface, 3:48384 (LBL-7612) 
SILICON/CUTTING 

Heat exchanger method, ingot casting; fixed abrasive method, 
multi-wire slicing: Phase II. Silicon sheet growth development 
for the Large-Area Silicon Sheet Task of the Low-Cost Silicon 
Solar Array Project. Quarterly progress report No. 2, January 
1, 1978-March 31, 1978, 3:47044 (DOE/JPL/954373-6) 

SILICON/DIFFUSION LENGTH 

Hot forming of silicon sheet, silicon sheet growth development for 
the Large Area Silicon Sheet Task of the Low Cost Silicon 
Solar Array Project. Final report, May 12, 1976-August 11, 
1977, 3:47048 (DOE/JPL/954506-1) 

SILICON/ELECTRIC CONDUCTIVITY 

Zero-bias resistance of grain boundaries in neutron transmutation 
doped polycrystalline silicon (Experimental and theoretical 
study), 3:47078 (SAND-78-1159C) 

SILICON/EPITAXY 

Epitaxial silicon growth for solar cells. Quarterly report No. 1, 

3,47056 (DOE/JPL/954817-1) 
SILICON/ETCHING 

Automated Array Assembly, Phase 2. Quarterly technical 
progress report, fourth quarter 1977. Texas Instruments report 
No. 03-77-56, 3:47062 (DOE/JPL/954881-1) 

SILICON/FRACTURE PROPERTIES 

Delayed fracture of silicon. Silicon sheet growth development for 
the Large Area Silicon Sheet Task of the Low Cost Silicon 
— Array Project. Final report, 3:47057 (DOE/JPL/954836- 


) 
SILICON/HEAT TREATMENTS 
Transmission electron microscope studies of laser and thermally 
annealed ion implanted silicon, 3:48410 (CONF-780571-5) 
SILICON/HOT WORKING 
Hot forming of silicon sheet, silicon sheet growth development for 
the Large Area Silicon Sheet Task of the Low Cost Silicon 
Solar Array Project. Final report, May 12, 1976-August 11, 
1977, 3:47048 (DOE/JPL/954506-1) 
SILICON/INTERFACES 
High resolution electron microscopy study of the Si-SiO2 
interface, 3:48384 (LBL-7612) 
SILICON/ION IMPLANTATION 
Electrical and electron microscopy observations on defects in ion 
implanted silicon, 3:48411 (LBL-7386) 
Transmission electron microscope studies of laser and thermally 
annealed ion implanted silicon, 3:48410 (CONF-780571-5) 
SILICON/MATERIALS TESTING 
Materials development for thermochemical cycles: sulfuric acid 
vaporizer. Semiannual technical report, October 1, 1977-March 
31, 1978, 3:48347 (UCID-17835-78-1) 
SILICON/MECHANICAL PROPERTIES 
Hot forming of silicon sheet, silicon sheet growth development for 
the Large Area Silicon Sheet Task of the Low Cost Silicon 
Solar Array Project. Final report, May 12, 1976-August 11, 
1977, 3:47048 (DOE/JPL/954506-1) 
SILICON/NUCLEAR REACTION ANALYSIS 
Coal analysis by neutron-capture gamma-ray measurement in 
boreholes, 3:46389 
SILICON/PRODUCTION 
Development of a process for high capacity arc heater production 
of silicon for solar arrays. Low Cost Silicon Solar Array 
Project, Silicon Materials Task. Quarterly technical report, 
October-December 1977, 3:47050 (DOE/JPL/954589-4) 
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Evaluation of selected chemical processes for production of low- 
cost silicon (Phase II). Ninth quarterly progress report, October 
1, 1977-December 31, 1977, 3:47042 (DOE/JPL/954339-9) 

High velocity continuous-flow reactor for the production of solar 
grade silicon. Second quarterly report, 3:47068 (DOE/JPL/ 
954914-2) 

Novel duplex vapor-electrochemical method for silicon solar cells. 
Quarterly progress report No. 8, November 1, 1977-January 31, 
1978, 3:47047 (DOE/JPL/954471-1) 

SILICON/PURIFICATION 

Thin films of silicon on metallurgical silicon substrates: Phase II. 
Quarterly project report No. 2, December 1, 1977-28 February 
1978, 3:47073 (SAN-1285-4) 

SILICON/RECRYSTALLIZATION 

Hot forming of silicon sheet, silicon sheet growth development for 
the Large Area Silicon Sheet Task of the Low Cost Silicon 
Solar Array Project. Final report, May 12, 1976-August 11, 
1977, 3:47048 (DOE/JPL/954506-1) 

SILICON/SURFACE FINISHING 

Automated Array Assembly, Phase 2. Quarterly technical 
progress report, fourth quarter 1977. Texas Instruments report 
No. 03-77-56, 3:47062 (DOE/JPL/954881-1) 

SILICON ALLOYS 
See also DURIRON 
SILICON ALLOYS/FABRICATION 

High strength, high ductility low carbon steel (Patent; 0.05 to 0.15 
wt % C, 1 to 3 wt % Si), 3:48316 

New AIJ5 multifilamentary superconductor based on the niobium- 
aluminum-silicon system, 3:48301 (LBL-6999) 

SILICON CARBIDES/MECHANICAL PROPERTIES 

Carbon and silicon carbide as first wall materials in inertial 

confinement fusion reactors, 3:48334 (GA-A-14894) 
SILICON NITRIDES/MATERIALS TESTING 

Materials development for thermochemical cycles: sulfuric acid 
vaporizer. Semiannual technical report, October 1, 1977-March 
31, 1978, 3:48347 (UCID-17835-78-1) 

SILICON NITRIDES/NONDESTRUCTIVE TESTING 

Preliminary evaluation of several nondestructive-evaluation 
techniques for silicon nitride gas-turbine rotors, 3:48265 (ANL- 
77-89) 

SILICON OXIDES 
See also QUARTZ 
SILICON OXIDES/CRYSTAL STRUCTURE 

High resolution electron microscopy study of the Si-SiO2 
interface, 3:48384 (LBL-7612) 

SILICON OXIDES/ELECTRON MICROPROBE ANALYSIS 

Rapid characterization of drilled test earth cores by x-ray energy 
dispersive analysis, 3:47259 (PNL-2655) 

SILICON OXIDES/INTERFACES 

High resolution electron microscopy study of the Si-SiO2 
interface, 3:48384 (LBL-7612) 

SILICON OXIDES/PHYSICAL RADIATION EFFECTS 

Small polaron formation and motion of holes in a-SiO2 (X 
radiation), 3:48391 (SAND-77-1906C) 

SILICON SOLAR CELLS/CRYSTAL DOPING 

Zero-bias resistance of grain boundaries in neutron transmutation 
doped polycrystalline silicon (Experimental and theoretical 
study), 3:47078 (SAND-78-1159C) 

SILICON SOLAR CELLS/DESIGN 

Design and fabrication of solar cell modules. Fina! technical 
report, 3:47051 (DOE/JPL/954655-1) 

Development of high-efficiency P* -N-N* back-surface-field 
silicon solar cells, 3:47077 (SAND-78-1156C) 

SILICON SOLAR CELLS/ELECTRIC CONTACTS 
Metallization of large silicon wafers. Quarterly technical report 
No. 1, August 26-December 31, 1977, 3:47052 (DOE/JPL/ 

954689-1) 
SILICON SOLAR CELLS/ENCAPSULATION 

Terrestrial solar cell module automated array assembly, Task 4. 
Final report, 3:47053 (DOE/JPL/954751-1) 

SILICON SOLAR CELLS/FABRICATION 

Automated Array Assembly, Phase 2. Quarterly technical 
progress reort, First Quarter 1978. Texas Instruments report No. 
03-78-12, 3:47063 (DOE/JPL/954881-2) 

Development and evaluation of die materials for use in the growth 
of silicon ribbons by the inverted ribbon growth process: Task 
II. LSSA Project. Quarterly report No. 2, January 1, 1978- 
March 31, 1978, 3:47067 (DOE/JPL/954901-2) 

Epitaxial silicon growth for solar cells. Quarterly report No. 1, 
3:47056 (DOE/JPL/954817-1) 

Laser-zone growth in a Ribbon-to-Ribbon (RTR) process, silicon 
sheet growth development for the Large Area Silicon Sheet 
Task of the Low Cost Silicon Solar Array Project. Technical 
quarterly report No. 6, October 10-December 31, 1977, 3:47045 
(DOE/JPL/954376-1) 
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Thin films of silicon on metallurgical silicon substrates: Phase II. 
Quarterly project report No. 2, December 1, 1977-28 February 
1978, 3:47073 (SAN-1285-4) 

SILICON SOLAR CELLS/IMPURITIES 

Determination of a definition of solar grade silicon. Final report, 
October 1975-September 1976, 3:47041 (DOE/JPL/954338-76) 

Silicon Materials Task of the Low Cost Solar Array Project 
(Phase II). Effect of impurities and processing on silicon solar 
cells. Tenth quarterly report, 1 January 1978-31 March 1978, 
3:47040 (DOE/JPL/954331-2) 

SILICON SOLAR CELLS/ION IMPLANTATION 

Development of pulsed processes for the manufacture of solar 
cells. Quarterly progress report No. 1, 3:47055 (DOE/JPL/ 
954786-1) 

SILICON SOLAR CELLS/MANUFACTURING 

Automated Array Assembly, Phase II. Quarterly report No. 1, 
3:47059 (DOE/JPL/954868-1) 

Automated Array Assembly, Phase 2. Quarterly technical 
progress report, fourth quarter 1977. Texas Instruments report 
No. 03-77-56, 3:47062 (DOE/JPL/954881-1) 

Phase 2 of the Array Automated Assembly Task for the Low Cost 
Silicon Solar Array Project. Second quarterly report, 3:47058 
(DOE/JPL/954854-2) 

Phase I of the Automated Array Assembly Task of the Low Cost 
Silicon Solar Array Project. Technical quarterly report No. 5. 
Motorola report No. 2258/6, 3:47043 (DOE/JPL/954363-6) 

Process development for automated solar cell and module 
production. Task 4: automated array assembly. Quarterly report 
No. 1, 3:47064 (DOE/JPL/954882-5) 

SILICON SOLAR CELLS/PERFORMANCE 

Determination of a definition of solar grade silicon. Final report, 
October 1975-September 1976, 3:47041 (DOE/JPL/954338-76) 

Development of high-efficiency P* -N-N* back-surface-field 
silicon solar cells, 3:47077 (SAND-78-1156C) 

SILICON SOLAR CELLS/PERFORMANCE TESTING 

Design and fabrication of solar cell modules. Final technical 
report, 3:47051 (DOE/JPL/954655-1) 

Thin films of silicon on metallurgical silicon substrates: Phase II. 
Quarterly project report No. 2, December 1, 1977-28 February 
1978, 3:47073 (SAN-1285-4) 

SILICON SOLAR CELLS/POLYCRYSTALS 

Thin films of silicon on metallurgical silicon substrates: Phase II. 
Quarterly project report No. 2, December 1, 1977-28 February 
1978, 3:47073 (SAN-1285-4) 

Zero-bias resistance of grain boundaries in neutron transmutation 
doped polycrystalline silicon (Experimental and theoretical 
study), 3:47078 (SAND-78-1159C) 

SILICON SOLAR CELLS/PRODUCTION 

Development of pulsed processes for the manufacture of solar 
cells. Quarterly progress report No. 1, 3:47055 (DOE/JPL/ 
954786-1) 

SILICON SOLAR CELLS/SUBSTRATES 

Development of mullite substrates and containers. Silicon sheet 
growth development for the Large Area Silicon Sheet Task of 
the Low-Cost Silicon Solar array Project. Quarterly report No. 
a sere 6, 1977-November 14, 1977, 3:48398 (DOE/JPL/ 

-1 
SILICON SOLAR CELLS/SURFACE TREATMENTS 
Automated Array Assembly, Phase 2. Quarterly technical 


progress reort, First Quarter 1978. Texas Instruments report No. 


03-78-12, 3:47063 (DOE/JPL/95488 1-2) 
SILICONES 
See also SILASTIC 
SILICONES/CHEMICAL PROPERTIES 
Background material properties of selected silicone potting 
compounds and raw materials for their substitutes, 3:48404 
(MHSMP-78-18) 
SILICONES/PHYSICAL PROPERTIES 
Background material properties of selected silicone potting 
compounds and raw materials for their substitutes, 3:48404 
(MHSMP-78-18) 
SILICOSIS 
See PREUMOCONIOSES 
SILT/THERMAL CONDUCTIVITY 
Thermal conductivity tests on buffer masses of bentonite/silt, 
3:46935 (KBS-TR-28) 
SILVER/ACTIVATION ANALYSIS 
Neutron activation analysis of bullet-lead specimens: the President 
Kennedy assassination, 3:48419 
Neutron activation analysis of shotgun pellets, 3:48420 
SILVER/BIOLOGICAL ACCUMULATION 
Metal survey of the marine clam Pitar morrhuana collected near a 
Rhode Island (USA) electroplating plant, 3:48873 
SILVER/BIOLOGICAL EFFECTS 
Metal survey of the marine clam Pitar morrhuana collected near a 
Rhode Island (USA) electroplating plant, 3:48873 


SNR-1 REACTOR/FUEL CYCLE 


SILVER-CADMIUM BATTERIES/BATTERY SEPARATORS 
Battery containing an alkaline electrolyte (Patent), 3:48036 
SILVER-ZINC BATTERIES/BATTERY SEPARATORS 
Battery containing an alkaline electrolyte (Patent), 3:48036 
SIMULATORS/DESIGN 
Design of a power system simulator. Final report, 3:47396 (HCP/ 
T2064-1) 
SINGLE CELL PROTEIN/PRODUCTION 
Straw as an industrial raw material, 3:47090 (CONF-7609161-) 
SITE SELECTION 
Utility's view of reactor siting, 3:47773 
SITE SELECTION/LEGAL ASPECTS 
Power plant siting in California, 3:47643 
Siting considerations for nuclear power plants, 3:47644 
Special viewpoints in reactor siting: the licensing phase, 3:47645 
SITE SELECTION/PLANNING 
Improving regulatory effectiveness in Federal/State siting actions. 
State perspectives on energy facility siting, 3:47771 (NUREG- 
0198) 
Nuclear debate: Norwegian perspective, 3:47772 (ORAU/ 
IEA(O)-77-32) 
SITE SELECTION/REGIONAL ANALYSIS 
Geographical data structures supporting regional analysis, 3:46390 
SITE SELECTION/SEISMIC SURVEYS 
Regional tectonics and seismicity of eastern Nebraska. Annual 
report, June 1, 1976-June 1, 1977, 3:48935 (NUREG/CR-0053) 
IZE 


See also PARTICLE SIZE 
SIZE/RESPONSE MODIFYING FACTORS 

Influences of size, sex, and temperature on the toxicity of mercury 

to two species of crayfishes, 3:48843 
SKELETON/ACTIVATION ANALYSIS 

Aluminum determination of archaeological bone employing 
neutron activation analysis (Leaching of Al from soil by buried 
bone), 3:48416 

SKELETON/PROSTHESES 

Method of fabricating graphite for use as a skeletal prosthesis and 

product thereof (Patent), 3:48399 
SKIN/NEOPLASMS 

Carcinogenic effects of radiation-introduction (uv radiation), 
3:48831 

Photobiology in medicine (UV-induced skin cancer), 3:48794 

SKIN/PATHOLOGICAL CHANGES 

Treatment of skin-invading capillarid nematode in a colony of 

South African clawed frogs _—— laevis), 3:48808 
SLABS/NEUTRON TRANSPORT 

Test of the diffusion theory difference equations in slab geometry 

(computer code VANCER), 3:47554 (ORNL-5381) 
SLAGS/CHEMICAL COMPOSITION 

Coal preparation for combustion and conversion. Final report, 

3:46489 (EPRI-AF-791) 
SLAGS/FLOW MODELS 

Slag transport models for vertical and horizontal surfaces, 3:48205 

(ANL/MHD.-?78-1) 
SLAGS/VISCOSITY 
Coal preparation for combustion and conversion. Final report, 
3:46489 (EPRI-AF-791) 
Gas generator research and development: BI-GAS Process. 80th 
monthly progress report, April 1978. BCR report L-904, 
3:46211 (FE-1207-46) 
SLUDGES 

See SLURRIES 
SLUGS (FUEL) 

See FUEL RODS 
SLURRIES/PUMPING 

Working manual for the Merlebach workings: slurry pumping on 

level 315, 3:46477 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES/PROTECTIVE COATINGS 

Assessment of the suitability of plastics as protective coatings for 

some types of mining pipelines, 3:46505 
SMALL BUSINESSES/MEETINGS 

Conference on business opportunities for small R and D firms in 
energy research, development, and demonstration, 3:48096 
(CONF-770604-) 

SMALL BUSINESSES/RESEARCH PROGRAMS 

Conference on business opportunities for small R and D firms in 
energy research, development, and demonstration, 3:48096 
(CONF-770604-) 

SNOW 
Snow as an accumulator of air pollutants, 3:48865 
SNR REACTOR 
See SNR-1 REACTOR 
SNR-1 REACTOR/FUEL CYCLE 

Thoughts on the development of fuel elements, 3:47602 

(EURFNR-1418) 





SNR-1 REACTOR/FUEL ELEMENTS 


SNR-1 REACTOR/FUEL ELEMENTS 
Core elements during power variations and disturbances, 3:47606 
(EURFNR-1418) 
SNR-1 REACTOR/FUEL PINS 
Thoughts on the development of fuel elements, 3:47602 
(EURFNR-1418) 
SNR-1 REACTOR/FUEL RODS 
Status of carbide fuel element development, 3:47607 (EURFNR- 


1418) 
SNR-1 REACTOR/REACTOR CORES 
Core design of sodium-cooled fast breeders (SNR) with regard to 
strategic design targets, 3:47614 
SNR-cores: KNK II, SNR-300 to SNR-2, 3:47603 (EURFNR- 
1418) 
State of development of cladding and structural material for SNR 
core elements, 3:47609 (EURFNR-1418) 
SNR-1 REACTOR/REACTOR MATERIALS 
State of development of cladding and structural material for SNR 
core elements, 3:47609 (EURFNR-1418) 
Thoughts on the development of fuel elements, 3:47602 
(EURFNR-1418) 
SNR-2 REACTOR/FUEL RODS 
Core and fuel element design for the SNR-2, 3:47605 (EURFNR- 
1418) 
SNR-2 REACTOR/REACTOR CORES 
Core a. fuel element design for the SNR-2, 3:47605 (EURFNR- 
1418) 
SNR-300 REACTOR 
See SNR-1 REACTOR 
SOCIO-ECONOMIC FACTORS/DATA COMPILATION 
Spatial data on energy, environmental, and socio-economic themes 
at Oak Ridge National Laboratory: 1977 inventory, 3:48053 
(ORNL-5395) 
SOCIO-ECONOMIC FACTORS/INFORMATION 
Spatial data on energy, environmental, and socio-economic themes 
at Oak Ridge National Laboratory: 1977 inventory, 3:48053 
(ORNL-5395) 
SODIUM/ACTIVATION ANALYSIS 
Coal elemental analysis by prompt-neutron activation analysis, 
3:48417 
Savannah River Laboratory hydrogeochemical and stream 
sediment reconnaissance. Preliminary basic data release, ground 
water in Winston-Salem 1° x 2° NTMS area, North Carolina, 
Virginia, and Tennessee. National Uranium Resource 
Evaluation Program., 3:46807 (DPST-78-146-3) 
SODIUM/BUBBLE GROWTH 
Thermodynamic theory of cavitation nuclei in dilute liquid-gas 
solutions, 3:47538 (ANL-CT-78-33 
SODIUM/CHEMICAL REACTION KINETICS 
Measurement of the penetration of liquid sodium into limestone 
concrete, 3:47853 (SAND-78-0078C) 
SODIUM/CHEMICAL REACTIONS 
Chemical phenomenology of the sodium/limestone concrete 
interaction, 3:47933 
Measurement of the penetration of liquid sodium into limestone 
concrete, 3:47934 
Sodium interaction with limestone concrete test results, 3:47932 
SODIUM/CORROSIVE EFFECTS 
— steam tube failure in an LMFBR-type steam generator, 
SODIUM/IMPURITIES 
Investigation of measuring accuracy of plugging indicators, 


‘4 
SODIUM/MOLTEN METAL-WATER REACTIONS 
Acoustic detection for small-leak sodium-water reaction, 3:47973 
Dissolution ratio of hydrogen generated by small-leak sodium- 
water reaction, 3:47971 
SODIUM/NEUTRON SPECTRA 
Interactive graphics interpretation of calculation-measurement 
discrepancies for neutron spectrum measurements in sodium, 
3:47542 (COO-2458-19) 
SODIUM/NEUTRON TRANSPORT 
Interactive graphics interpretation of calculation-measurement 
discrepancies for = spectrum measurements in sodium (10 
keV to 10 MeV), 3:49004 
SODIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
SODIUM 23/NUCLEAR MAGNETIC RESONANCE 
Concerning the pe, wy behavior of 7Li, 7*Na, and '*Cs 
resonances in the lithium, sodium, and cesium forms of the 
synthetic zeolite Linde 13X in the H2O- and D2O-saturated 
state, 3:48408 (ANL-Trans-1 133) 
SODIUM CHLORIDES/MECHANICAL PROPERTIES 
Mechanical behavior of New Mexico rock salt in triaxial 
compression up to 200°C, 3:46941 (SAND-77-1192C) 
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SODIUM CHLORIDES/SORPTIVE PROPERTIES 
Interaction of radionuclides with geomedia associated with the 
Waste Isolation Pilot Plant (WIPP) site in New Mexico, 3:46942 
(SAND-78-0297) 
SODIUM COMPOUNDS/ADSORPTION 
Studies on evaluation and utilization of activated carbon. II. 
Liquid phase adsorption properties of activated carbon prepared 
from sulfonated asphalt, 3:46726 
SODIUM OXIDES/ELECTRON MICROPROBE ANALYSIS 
Rapid characterization of drilled test earth cores by x-ray energy 
dispersive analysis, 3:47259 (PNL-2655) 
SODIUM SULFIDES/CHEMICAL REACTIONS 
Existence and stability of a simple sulfide of iron(III), 3:48448 
SODIUM-SULFUR BATTERIES/RESEARCH PROGRAMS 
Development of sodium-sulfur batteries for utility application. 
Interim report, 3:48024 (EPRI-EM-683) 
ILS 


See also PERMAFROST 

Loss of Ca and Nos-N from terrestrial microcosms as an indicator 

of soil pollution, 3:48697 
SOILS/CONTAMINATION 

Earth sciences, 3:48702 (ORNL-5257) 

Earth sciences, 3:48734 (ORNL-5365) 

Transuranium elements in aquatic and terrestrial environments, 
3:48676 (ORNL-5257) 

SOILS/DATA ANALYSIS 
ALICE system for digitizing map data, 3:48929 
SOILS/RADIOACTIVITY 

Temporal changes in the distribution of '*7Cs in alluvial soils at 

Los Alamos, 3:48706 (LA-7298-MS) 
SOILS/RADIOCHEMICAL ANALYSIS 

Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs | through 4, 3:48672 (EML-336) 

SOILS/RADIONUCLIDE MIGRATION 

Assessment of ®Tc releases to the atmosphere: a plea for applied 
research (Dose to man through food chain concentration), 
3:48710 (ORNL/TM-6260) 

Migration of radionuclides in soil, 3:48709 

Study of trench water at low-level radioactive waste disposal sites, 
3:48708 

Temporal changes in the distribution of }°7Cs in alluvial soils at 
Los Alamos, 3:48706 (LA-7298-MS) 

SOILS/SAMPLING 

Criterion for a minimum number of radiometric sampling sites, 
3:48707 

Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1977, 
3:48680 (Y/UB-9) 

Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs 1 through 4, 3:48672 (EML-336) 

SOILS/THERMAL CONDUCTIVITY 

Memorandum on thermal conductivity of earth materials, 3:46931 
(KBS-TR-02) 

SOILS/THERMODYNAMIC PROPERTIES 

Thawing of permafrost beneath a buried pipe, 3:46718 

SOLAR ABSORBERS/BLACK COATINGS 
Solar absorber surfaces (Patent), 3:47235 
SOLAR ABSORBERS/SOLAR FLUX 
Fundamental physics of cone optics and the simulation of solar- 
thermal systems, 3:47105 (CONF-770850-) 
SOLAR ABSORBERS/SURFACE COATING 
Solar absorber surfaces (Patent), 3:47235 
SOLAR AIR CONDITIONERS/ABSORPTION 

REFRIGERATION CYCLE 

Candidate chemical systems for air cooled solar powered, 
absorption air conditioner design. Part I. Organic absorbent 
systems, 3:47202 (SAN-1587-1) 

SOLAR AIR CONDITIONERS/DESIGN 

Solar energy powered domestic air conditioner for solar day 
operation, 3:47189 (CONF-761220-) 

SOLAR AIR CONDITIONERS/REFRIGERANTS 

Candidate chemical systems for air cooled solar powered, 
absorption air conditioner design. Part I. Organic absorbent 
systems, 3:47202 (SAN-1587-1) 

SOLAR AIR CONDITIONING/ECONOMICS 

Barriers and incentives to the widespread utilization of solar 
energy for the heating and cooling of buildings, 3:47036 
(CONF-761220-) 

SOLAR AIR CONDITIONING/LEGAL ASPECTS 

Barriers and incentives to the widespread utilization of solar 
energy for the heating and cooling of buildings, 3:47036 
(CONF-761220-) 

SOLAR CELL ARRAYS/ANTIREFLECTION COATINGS 

Studies and testing of antireflective (AR) coatings for soda-lime 
glass. Final report, 3:47054 (DOE/JPL/954773-1) 
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SOLAR CELL ARRAYS/COST 

40 kW of solar cell modules for the Large Scale Production Task, 
a Low Cost Silicon Solar Array Project. Final technical report, 
3:47049 (DOE/JPL/954565-1) 

SOLAR CELL ARRAYS/DESIGN 

40 kW of solar cell modules for the Large Scale Production Task, 
a Low Cost Silicon Solar Array Project. Final technical report, 
3:47049 (DOE/JPL/954565-1) 

SOLAR CELL ARRAYS/ENCAPSULATION 

Accelerated/abbreviated test methods, Study 4 of Task 3 
(encapsulation) of the Low-Cost Silicon Solar Array Project. 
Eighth quarterly progress report, January-March 1978, 3:47046 
(DOE/JPL/954458-9) 

SOLAR CELL ARRAYS/ENERGY STORAGE SYSTEMS 

Applied research on energy storage and conversion for 
photovoltaic and wind energy systems. Volume II. Photovoltaic 
systems with energy storage. Final report, 3:47102 (HCP/ 
T22221-01/2) 

SOLAR CELL ARRAYS/EQUATIONS OF MOTION 

Dynamical model for the CTS development model solar array 
under the influence of gravity, 3:47080 (UTIAS-TN-206) 

SOLAR CELL ARRAYS/FABRICATION 

Terrestrial solar cell module automated array assembly, Task 4. 

Final report, 3:47053 (DOE/JPL/954751-1) 
SOLAR CELL ARRAYS/MANUFACTURING 

Process development for automated solar cell and module 
production. Task 4: automated array assembly. Quarterly report 
No. 1, 3:47064 (DOE/JPL/954882-5) 

SOLAR CELL ARRAYS/MATHEMATICAL MODELS 

Dynamical model for the CTS development model solar array 
under the influence of gravity, 3:47080 (UTIAS-TN-206) 

SOLAR CELL ARRAYS/PERFORMANCE 

40 kW of solar cell modules for the Large Scale Production Task, 
a Low Cost Silicon Solar Array Project. Final technical report, 
3:47049 (DOE/JPL/954565-1) 

SOLAR CELL ARRAYS/PERFORMANCE TESTING 

Accelerated/abbreviated test methods, Study 4 of Task 3 
(encapsulation) of the Low-Cost Silicon Solar Array Project. 
Eighth quarterly progress report, January-March 1978, 3:47046 
(DOE/JPL/954458-9) 

Measurement techniques and instruments suitable for life- 
prediction testing of photovoltaic arrays. Interim report, 
3:47039 (DOE/JPL/954328-7) 

Real-time environmental and performance testing of concentrating 
photovoltaic arrays, 3:47075 (SAND-78-0918C) 

SOLAR CELL ARRAYS/SERVICE LIFE 

Measurement techniques and instruments suitable for life- 
prediction testing of photovoltaic arrays. Interim report, 
3:47039 (DOE/JPL/954328-7) 

SOLAR CELL ARRAYS/SOLAR CONCENTRATORS 

Real-time environmental and performance testing of concentrating 
photovoltaic arrays, 3:47075 (SAND-78-0918C) 

SOLAR CELL ARRAYS/WEATHERING 

Accelerated/abbreviated test methods, Study 4 of Task 3 
(encapsulation) of the Low-Cost Silicon Solar Array Project. 
Eighth quarterly progress report, January-March 1978, 3:47046 
(DOE/JPL/954458-9) 

SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/ENCAPSULATION 

Accelerated/abbreviated test methods, Study 4 of Task 3 
(encapsulation) of the Low-Cost Silicon Solar Array Project. 
Eighth quarterly progress report, January-March 1978, 3:47046 
(DOE/JPL/954458-9) 

SOLAR CELLS/PERFORMANCE 

Effect of solar cell parameter variation on array power output, 
3:47074 (SAND-78-0917C) 

SOLAR CELLS/PERFORMANCE TESTING 

Accelerated/abbreviated test methods, Study 4 of Task 3 
(encapsulation) of the Low-Cost Silicon Solar Array Project. 
Eighth quarterly progress report, January-March 1978, 3:47046 
(DOE/JPL/954458-9) 

DOE/LeRC Photovoltaic Systems Test Facility, 3:47069 (DOE/ 
NASA/1022-78/34) 

SOLAR CELLS/RESEARCH PROGRAMS 

National photovoltaic program plan, 3:47038 (DOE/ET-0035(78)) 

Status of the DOE Photovoltaic Concentrator Technology 
Development Project, 3:47076 (SAND-78-0948C) 

SOLAR CELLS/SENSITIVITY 

Variation of solar cell sensitivity and solar radiation on tilted 

surfaces, 3:47029 (DOE/NASA/ 1022-78-32) 
SOLAR CELLS/SOLAR CONCENTRATORS 

Status of the DOE Photovoltaic Concentrator Technology 

Development Project, 3:47076 (SAND-78-0948C) 


SOLAR COOLING SYSTEMS/SIMULATION 


SOLAR CELLS/SYSTEMS ANALYSIS 
Effect of solar cell parameter variation on array power output, 
3:47074 (SAND-78-0917C) 
SOLAR CELLS/TEST FACILITIES 
DOE/LeRC Photovoltaic Systems Test Facility, 3:47069 (DOE/ 
NASA/1022-78/34) 
SOLAR CELLS/WEATHERING 
Accelerated/abbreviated test methods, Study 4 of Task 3 
(encapsulation) of the Low-Cost Silicon Solar Array Project. 
Eighth quarterly progress report, January-March 1978, 3:47046 
(DOE/JPL/954458-9) 
SOLAR COLLECTORS 
See also CONCENTRATING COLLECTORS 
FLAT PLATE COLLECTORS 
SOLAR COLLECTORS/DESIGN 
Solar heating cell (Patent), 3:47237 
SOLAR COLLECTORS/HEAT TRANSFER FLUIDS 
Solar heating cell (Patent), 3:47237 
SOLAR COLLECTORS/MANUFACTURING 
Home heating conservation alternatives and the solar collector 
industry, 3:47201 (PB-253277) 
SOLAR COLLECTORS/PERFORMANCE TESTING 
Research experiments planned for the Integrated Solar Energy 
Heating/Cooling System for the proposed new Physical Science 
Education Center in Richmond, Virginia, 3:47203 (TID-28282) 
SOLAR CONCENTRATORS 
See also COMPOUND PARABOLIC CONCENTRATORS 
SOLAR REFLECTORS 
SOLAR CONCENTRATORS/ACCURACY 
Sensitivity of slope measurements on parabolic solar mirrors to 
positioning and alignment of the laser scanner, 3:47233 (SAND- 
78-0700) 
SOLAR CONCENTRATORS/CONSTRUCTION 
Fixed mirror solar concentrator for power generation, 3:47229 
(GA-A-14883) 
SOLAR CONCENTRATORS/DESIGN 
Status of the DOE Photovoltaic Concentrator Technology 
Development Project, 3:47076 (SAND-78-0948C) 
SOLAR CONCENTRATORS/GEOMETRY 
Sensitivity of slope measurements on parabolic solar mirrors to 
positioning and alignment of the laser scanner, 3:47233 (SAND- 
78-0700 
SOLAR CONCENTRATORS/OPTICS 
Fundamental physics of cone optics and the simulation of solar- 
thermal systems, 3:47105 (CONF-770850-) 
SOLAR CONCENTRATORS/PERFORMANCE TESTING 
Real-time environmental and performance testing of concentrating 
photovoltaic arrays, 3:47075 (SAND-78-0918C) 
SOLAR CONCENTRATORS/SIMULATION 
Fundamental physics of cone optics and the simulation of solar- 
thermal systems, 3:47105 (CONF-770850-) 
SOLAR COOLING SYSTEMS 
See also SOLAR AIR CONDITIONING 
See SOLAR AIR CONDITIONERS 
SOLAR COOLING SYSTEMS/COST 
Differential cost of a solar energy system: completing the 
assessment, 3:47031 (CONF-761220-) 
SOLAR COOLING SYSTEMS/DEMONSTRATION 
PROGRAMS 
Solar heating and cooling demonstration project summaries, 
3:47197 (DOE/CS-0009) 
SOLAR COOLING SYSTEMS/DESIGN 
Integrated Solar Energy Heating and Cooling System for a new 
Physical Sciences Education Center in Richmond, Virginia. 
Final report, 3:47204 (TID-28282) 
SOLAR COOLING SYSTEMS/EXPERIMENT PLANNING 
Research experiments planned for the Integrated Solar Energy 
Heating/Cooling System for the proposed new Physical Science 
Education Center in Richmond, Virginia, 3:47203 (TID-28282) 
SOLAR COOLING SYSTEMS/LIFE-CYCLE COST 
Life cycle cost analysis of solar system, 3:47191 ae 
SOLAR COOLING SYSTEMS/OPTIMIZATIO 
Report on a philosophy of simulation of amar solar energy 
systems and other studies for the Science Museum of Virginia, 
Richmond, Virginia, 3:47205 (TID-28282) 
SOLAR COOLING SYSTEMS/PLANNING 
Solar powered heating and cooling system design for a large 
family residence, 3:47187 (CONF-761220-) 
SOLAR COOLING SYSTEMS/RANKINE CYCLE ENGINES 
Stirling cycle solar cooling system, 3:47190 (CONF-761220-) 
SOLAR COOLING SYSTEMS/RESEARCH PROGRAMS 
National solar heating and cooling R and D program, 3:47185 
(CONF-761220-) 
SOLAR COOLING SYSTEMS/SIMULATION 
Report on a philosophy of simulation of complex solar energy 
systems and other studies for the Science Museum of Virginia, 
Richmond, Virginia, 3:47205 (TID-28282) 





SOLAR COOLING SYSTEMS/STIRLING ENGINES 


SOLAR COOLING SYSTEMS/STIRLING ENGINES 
Stirling cycle solar cooling system, 3:47190 (CONF-761220-) 
SOLAR COOLING SYSTEMS/THERMOCHEMICAL HEAT 
STORAGE 
Fiscal year 1978 annual operating plan for the Thermochemical 
Energy Storage and Transport (TEST) program of the National 
Thermal Energy Storage program, 3:48021 (SAND-77-8288) 
SOLAR COOLING SYSTEMS/THERMODYNAMICS 
Second-law assessment of solar heating and cooling systems, 
3:47186 (CONF-761220-) 
SOLAR DISTILLATION/REVIEWS 
Solar distillation, 3:47223 (CONF-7609161-) 
SOLAR DRYERS/CONSTRUCTION 
Application of solar energy for drying lumber in the Central 
Rocky Mountain region, 3:47214 (CONF-770152-) 
SOLAR DRYERS/DESIGN 
Design and performance of foreign solar lumber dryers, 3:47213 
(CONF-770152-) 
Solar grain drying apparatus (Patent), 3:47221 
Solar lumber dryer designs for developing countries, 3:47215 
(CONF-770152-) 
SOLAR DRYERS/MAINTENANCE 
Experience with solar collector designs, operations, and 
maintenance, 3:47222 (CONF-770152-) 
SOLAR DRYERS/OPERATION 
Experience with solar collector designs, operations, and 
maintenance, 3:47222 (CONF-770152-) 
SOLAR DRYERS/PERFORMANCE 
Design and performance of foreign solar lumber dryers, 3:47213 
(CONF-770152-) 
SOLAR DRYERS/REVIEWS 
Design and performance of foreign solar lumber dryers, 3:47213 
(CONF-770152-) 
SOLAR DRYING/FEASIBILITY STUDIES 
Optimization of solar energy usage in the forest products industry, 
3:47209 (CONF-770152-) 
Solar drying of hogged wood and bark fuels, 3:47218 (CONF- 
770152-) 
SOLAR DRYING/MEETINGS 
Practical application of solar energy to wood processing. 
Workshop proceedings, 3:47207 (CONF-770152-) 
SOLAR DRYING/REVIEWS 
Utilisation of solar energy for crop storage, 3:47225 (CONF- 
7609 161-) 
SOLAR ENERGY/COMMERCIALIZATION 
Analysis of the potential for commercialization of solar energy in 
New Mexico. Technical completion report, 3:47199 (NMEI-8) 
SOLAR ENERGY/ECONOMIC ANALYSIS 
Analysis of the potential for commercialization of solar energy in 
New Mexico. Technical completion report, 3:47199 (NMEI-8) 
SOLAR ENERGY/EDUCATION 
Nuclear to solar: an easy transition, 3:47028 
SOLAR ENERGY/ENERGY SOURCE DEVELOPMENT 
Energy for the villages of Africa: recommendations for African 
governments and outside donors, 3:48199 (NP-23242) 
SOLAR ENERGY/GOVERNMENT POLICIES 
Congress and solar energy, 3:47032 (CONF-761220-) 
SOLAR ENERGY/LAWS 
New laws to encourage solar energy use for individual buildings, 
3:47033 (CONF-761220-) 
SOLAR ENERGY/LEGAL ASPECTS 
Legal rights to solar energy, 3:47034 (CONF-761220-) 
Solar rights: new law for a new technology, 3:47035 (CONF- 
761220-) 
SOLAR ENERGY/LEGISLATION 
Congress and solar energy, 3:47032 (CONF-761220-) 
SOLAR ENERGY/MEETINGS 
Solar energy in agriculture, 3:47083 (CONF-7609161-) 
SOLAR ENERGY/TECHNOLOGY ASSESSMENT 
Annual highlights of the energy technology programs, 3:48139 
(BNL-50799) 
SOLAR ENERGY/TECHNOLOGY UTILIZATION 
Institutional considerations for solar energy systems planning and 
applications. Case example: San Jose State University " Project 
Helios”, 3:47037 (CONF-761220-) 
SOLAR FLUX/MEASURING METHODS 
Circumsolar radiation data for central receiver simulation, 3:47111 
(CONF-770850-) 
SOLAR FURNACES/USES 
Treatment of molybdenite ore using a 2 kW solar furnace, 3:47226 
(LA-UR-78-1051) 
SOLAR HEAT ENGINES/REVIEWS 
Solar powered pumps, 3:47224 (CONF-7609161-) 
SOLAR HEATING SYSTEMS/COMMERCIALIZATION 
Analysis of the potential for commercialization of solar energy in 
New Mexico. Technical completion report, 3:47199 (NMEI-8) 
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SOLAR HEATING SYSTEMS/COST 
Differential cost of a solar energy system: completing the 
assessment, 3:47031 (CONF-761220-) 
SOLAR HEATING SYSTEMS/DATA ACQUISITION 
Data acquisition and processing with a HP 9825 desk top 
calculator controlled instrumentation system in the Los Alamos 
solar mobile/modular home, 3:47198 (LA-UR-78-773) 
SOLAR HEATING SYSTEMS/DEMONSTRATION 
PROGRAMS 
Solar heating and cooling demonstration project summaries, 
3:47197 (DOE/CS-0009) 
SOLAR HEATING SYSTEMS/DESIGN 
Integrated Solar Energy Heating and Cooling System for a new 
Physical Sciences Education Center in Richmond, Virginia. 
Final report, 3:47204 (TID-28282) 
Solar heating system and components thereof (Patent), 3:47206 
Using solar energy for greenhouse heating, 3:47195 (CONF- 
7609 161-) 
SOLAR HEATING SYSTEMS/ECONOMIC ANALYSIS 
Analysis of the potential for commercialization of solar energy in 
New Mexico. Technical completion report, 3:47199 (NMEI-8) 
SOLAR HEATING SYSTEMS/EXPERIMENT PLANNING 
Research experiments planned for the Integrated Solar Energy 
Heating/Cooling System for the proposed new Physical Science 
Education Center in Richmond, Virginia, 3:47203 (TID-28282) 
SOLAR HEATING SYSTEMS/LIFE-CYCLE COST 
Home heating conservation alternatives and the solar collector 
industry, 3:47201 (PB-253277) 
Life cycle cost analysis of solar system, 3:47191 (CONF-761220-) 
SOLAR HEATING SYSTEMS/OPTIMIZATION 
Report on a philosophy of simulation of complex solar energy 
systems and other studies for the Science Museum of Virginia, 
Richmond, Virginia, 3:47205 (TID-28282) 
SOLAR HEATING SYSTEMS/PLANNING 
Solar powered heating and cooling system design for a large 
family residence, 3:47187 (CONF-761220-) 
SOLAR HEATING SYSTEMS/RESEARCH PROGRAMS 
National solar heating and cooling R and D program, 3:47185 
(CONF-761220-) 
SOLAR HEATING SYSTEMS/SIMULATION 
Report on a philosophy of simulation of complex solar energy 
systems and other studies for the Science Museum of Virginia, 
Richmond, Virginia, 3:47205 (TID-28282) 
SOLAR HEATING SYSTEMS/SPECIFICATIONS 
Solar heating/electric air conditioning storage system, 3:47188 
(CONF-761220-) 
SOLAR HEATING SYSTEMS/THERMOCHEMICAL HEAT 
STORAGE 
Fiscal year 1978 annual operating plan for the Thermochemical 
Energy Storage and Transport (TEST) program of the National 
Thermal Energy Storage program, 3:48021 (SAND-77-8288) 
SOLAR HEATING SYSTEMS/THERMODYNAMICS 
Second-law assessment of solar heating and cooling systems, 
3:47186 (CONF-761220-) 
SOLAR INDUSTRY/ECONOMIC IMPACT 
Output and employment impacts of solar space and water heating, 
3:47030 (CONF-761220-) 
SOLAR KILNS 
Introduction to solar energy application for wood processing, 
3:47208 (CONF-770152-) 
Optimization of solar energy usage in the forest products industry, 
3:47209 (CONF-770152-) 
SOLAR KILNS/DESIGN 
Design and performance of foreign solar lumber dryers, 3:47213 
(CONF-770152-) 
Solar industrial process heat for kiln drying lumber, 3:47217 
(CONF-770152-) 
SOLAR KILNS/TECHNOLOGY ASSESSMENT 
Use of solar energy in drying lumber, 3:47216 (CONF-770152-) 
SOLAR PONDS/DESIGN 
Design guide for shallow solar ponds (Includes engineering 
drawings), 3:47234 (UCRL-52385) 
SOLAR PONDS/OPERATION 
Design guide for shallow solar ponds (Includes engineering 
drawings), 3:47234 (UCRL-52385) 
SOLAR PROCESS HEAT 
Introduction to solar energy application for wood processing, 
3:47208 (CONF-770152-) 
SOLAR PROCESS HEAT/ECONOMICS 
Feasibility evaluation solar heated textile process water. Volume 
II. Appendices. Final report, 3:47220 (SRO-0885-77/2/2) 
SOLAR PROCESS HEAT/FEASIBILITY STUDIES 
Feasibility evaluation solar heated textile process water. Volume 
II. Appendices. Final report, 3:47220 (SRO-0885-77/2/2) 
SOLAR PROCESS HEAT/MEETINGS 
Practical application of solar energy to wood processing. 
Workshop proceedings, 3:47207 (CONF-770152-) 
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SOLAR RADIATION/ABSORPTION 

Atmospheric statistical dynamic models. Model performance: the 
Lawrence Livermore Laboratoy Zonal Atmospheric Model, 
3:48691 (UCRL-81282) 

Atmospheric statistical dynamic models. Climate experiments: 
albedo experiments with a zonal atmospheric model, 3:48713 
(UCRL-81284) 

SOLAR RADIO BURSTS/PLASMA WAVES 
Entropy and the spontaneous emission of plasma waves, 3:48956 
SOLAR REFLECTORS 
See also PARABOLIC REFLECTORS 

Augmented solar energy collection using various planar reflective 
surfaces: theoretical calculations and experimental results, 
3:47230 (LA-7041) 

SOLAR REFRIGERATION/REVIEWS 

Utilisation of solar energy for crop storage, 3:47225 (CONF- 

7609 161-) 
SOLAR RIGHTS 

Legal rights to solar energy, 3:47034 (CONF-761220-) 

New laws to encourage solar energy use for individual buildings, 
3:47033 (CONF-761220-) 

Solar rights: new law for a new technology, 3:47035 (CONF- 
761220-) 

SOLAR SPACE HEATING/ECONOMIC IMPACT 

Output and employment impacts of solar space and water heating, 
3:47030 (CONF-761220-) 

SOLAR SPACE HEATING/ECONOMICS 

Barriers and incentives to the widespread utilization of solar 
energy for the heating and cooling of buildings, 3:47036 
(CONF-761220-) 

SOLAR SPACE HEATING/LEGAL ASPECTS 

Barriers and incentives to the widespread utilization of solar 
energy for the heating and cooling of buildings, 3:47036 
(CONF-761220-) 

SOLAR STILLS/REVIEWS 

Solar distillation, 3:47223 (CONF-7609161-) 

SOLAR THERMAL POWER PLANTS/ENVIRONMENTAL 

IMPACTS 

Environmental Development Plan (EDP). Solar thermal power 
systems, 1977, 3:47103 (DOE/EDP-0004) 

SOLAR THERMAL POWER PLANTS/RANKINE CYCLE 

POWER SYSTEMS 

Solar Total Energy Test Facility Project test summary report: 
Rankine Cycle energy conversion subsystem, 3:47119 (SAND- 
78-0396) 

SOLAR THERMAL POWER PLANTS/RESEARCH 

PROGRAMS 

Environmental Development Plan (EDP). Solar thermal power 
systems, 1977, 3:47103 (DOE/EDP-0004) 

SOLAR THERMAL POWER PLANTS/SIMULATION 

Fundamental physics of cone optics and the simulation of solar- 
thermal systems, 3:47105 (CONF-770850-) 

SOLAR THERMAL POWER PLANTS/THERMOCHEMICAL 

HEAT STORAGE 

Fiscal year 1978 annual operating plan for the Thermochemical 
Energy Storage and Transport (TEST) program of the National 
Thermal Energy Storage program, 3:48021 (SAND-77-8288) 

SOLAR WATER HEATERS/COMMERCIALIZATION 

Analysis of the potential for commercialization of solar energy in 

New Mexico. Technical completion report, 3:47199 (NMEI-8) 
SOLAR WATER HEATERS/DATA ACQUISITION 

Data acquisition and processing with a HP 9825 desk top 
calculator controlled instrumentation system in the Los Alamos 
solar mobile/modular home, 3:47198 (LA-UR-78-773) 

SOLAR WATER HEATERS/ECONOMIC ANALYSIS 

Analysis of the potential for commercialization of solar energy in 

New Mexico. Technical completion report, 3:47199 (NMEI-8) 
SOLAR WATER HEATERS/ECONOMICS 

Feasibility evaluation solar heated textile process water. Volume 

II. Appendices. Final report, 3:47220 (SRO-0885-77/2/2) 
SOLAR WATER HEATERS/LIFE-CYCLE COST 

Home heating conservation alternatives and the solar collector 
industry, 3:47201 (PB-253277) 

SOLAR WATER HEATERS/RESEARCH PROGRAMS 

National solar heating and cooling R and D program, 3:47185 
(CONF-761220-) 

SOLAR WATER HEATING/ECONOMIC IMPACT 

Output and employment impacts of solar space and water heating, 
3:47030 (CONF-761220-) 

SOLAR WATER PUMPS/RESEARCH PROGRAMS 

Solar irrigation program plan. Second revision, 3:47227 (SAND- 
78-0308) 

SOLAR WATER PUMPS/REVIEWS 
Solar powered pumps, 3:47224 (CONF-7609161-) 
SOLID FUELS 
See also DISPERSION NUCLEAR FUELS 


SOLUTION MINING/FINANCING 


Equation-of-state of xenon at high temperatures and pressures, 
3:47750 

Radial distribution of retained fission gas in irradiated mixed-oxide 
fuel, 3:47571 

SOLID FUELS/COMBUSTION 

Combustion Research Program: chapter from Energy and 

Environment Division annual report 1977, 3:46529 (LBL-7850) 
SOLID FUELS/FISSION PRODUCT RELEASE 
Role of bubble-size equilibration in the transient behavior of 
fission gas, 3:47537 (ANL-78-36) 
SOLID FUELS/GRAIN GROWTH 
Grain growth in nuclear fuels containing fission gas, 3:47751 
SOLID FUELS/IGNITION 

Asymptotic analysis of quiescent and boundary layer ignition of 

solid fuels, 3:48476 
SOLID FUELS/THERMAL CONDUCTIVITY 

Porosity correction to thermal conductivity based on analytical 
temperature solutions, 3:47753 

Prediction of the thermal conductivity of sphere-pac fuel, 3:47581 

SOLID SCINTILLATION DETECTORS/DESIGN 

Airborne phoswich detector systems, 3:46825 

SOLID STATE LASERS/LASER MIRRORS 
Deterioration of reflectors for kersil lasers subjected to the action 
of photo flash light, 3:48546 
SOLID STATE LASERS/OPTICAL PROPERTIES 
Criteria of activated glass athermality for lasers, 3:48542 
SOLID WASTES 
See also AGRICULTURAL WASTES 
MILL TAILINGS 
MINERAL WASTES 
WOOD WASTES 
SOLID WASTES/BIOCONVERSION 
Green plants as solar energy converters, 3:47099 
SOLID WASTES/BIOLOGICAL EFFECTS 

Environmental Sciences Division annual progress report for 
period ending September 30, 1976. ESD Publication No. 1102, 
3:48674 (ORNL-5257) 

SOLID WASTES/COMBUSTION 

Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume I. Methodology, 
analysis, and results, 3:48175 (MTR-7447(Vol.1)) 

Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume II. Program 
description, 3:48176 (MTR-7447(Vol.2)) 

Green plants as solar energy converters, 3:47099 

SOLID WASTES/ENVIRONMENTAL EFFECTS 
Synthetic Fuels Program, 3:48659 (ORNL-5365) 
SOLID WASTES/FILTRATION 
Dewatering flotation tailings on disc-type vacuum filters, 3:46517 
SOLID WASTES/GASIFICATION 
Green plants as solar energy converters, 3:47099 
SOLID WASTES/ORNL 
Earth sciences, 3:48734 (ORNL-5365) 
SOLID WASTES/PARTICLE SIZE 
Using hydrocyclones to control in size analysis of flotation 
tailings, 3:46519 

SOLID WASTES/WASTE DISPOSAL 

Cost aspects of the dewatering of coal flotation tailings, 3:46510 
SOLID WASTES/WASTE PRODUCT UTILIZATION 

Complex utilization of the mineral components of coals, 3:46352 
SOLID WASTES/WATER REMOVAL 

Dewatering flotation tailings on disc-type vacuum filters, 3:46517 
SOLIDS/EXTRUSION 

Melting of an ideally rigid fusible solid on a hot moving surface, 
3:48401 (FE-2616-1) 

SOLIDS/HYDRAULIC TRANSPORT 

Hydraulic conveying of aggregates at high solids concentrations, 

3:46494 
SOLIDS/STOPPING POWER 

Mean excitation energies for stopping power as derived from 
oscillator-strength distributions (Review), 3:49008 (CONF- 
780534-2) 

SOLUTION MINING/COMPARATIVE EVALUATIONS 

Uranium solution mining cost estimating technique: means for 
rapid comparative analysis of deposits, 3:46835 

SOLUTION MINING/COST 

Cost model for solution mining of uranium, 3:46834 (GJO-108(76)) 

Uranium solution mining cost estimating technique: means for 
rapid comparative analysis of deposits, 3:46835 

SOLUTION MINING/ENVIRONMENTAL IMPACT 

STATEMENTS 

Highland Uranium Solution Mining Project. Draft environmental 
statement, 3:46964 (NUREG-0407) 

SOLUTION MINING/FINANCING 

Uranium solution mining cost estimating technique: means for 

rapid comparative analysis of deposits, 3:46835 





SOLUTION MINING/FLUID FLOW 


SOLUTION MINING/FLUID FLOW 
Computer modeling of five-spot well pattern fluid flow during in 
situ uranium leaching, 3:46833 (BM-RI-8287) 
SOLVATED ELECTRONS/CHEMICAL REACTION KINETICS 
Correlation of singlet energies of aromatic hydrocarbons with the 
rates of protonation of their anion radicals, 3:48461 
SOLVENT EXTRACTION 
Practical applications of and international response to 
radiochemistry and radiochemical technology studies by the 
Nuclear Research Institute, 3:46905 
SOLVENT-REFINED COAL/CHEMICAL ANALYSIS 
Development and application of analytical techniques to 
chemistry of donor solvent liquefaction. Quarterly progress 
report, December 1977-February 1978 ('?F NMR reagents), 
3:46316 (TID-28535) 
Recent studies on the chemical structure of solvent refined coal, 
3:46292 
SOLVENT-REFINED COAL/CHEMICAL COMPOSITION 
Recent studies on the chemical structure of solvent refined coal, 
3:46292 
SOLVENT-REFINED COAL/FRACTIONATION 
Characterisation of organic fractions in solvent-refined coal by 
quantitative n.m.r. spectroscopy, 3:46274 
SOLVENT-REFINED COAL/HYDROGENATION 
Research and development of an advanced process for the 
conversion of coal to synthetic gasoline and other distillate 
fuels. Quarterly progress report No. 2, August 1-October 31, 
1976, 3:46271 (TID-28447) 
SOLVENT-REFINED COAL/NUCLEAR MAGNETIC 
RESONANCE 
Characterisation of organic fractions in solvent-refined coal by 
quantitative n.m.r. spectroscopy, 3:46274 
SOLVENT-REFINED COAL/PERFORMANCE TESTING 
Full-scale utility boiler test with solvent refined coal (SRC), 
3:46261 (FE-2222-8) 
SOLVENT-REFINED COAL/PURIFICATION 
Solvent refined coal (SRC) process. Operation of Solvent Refined 
Coal Pilot Plant, Wilsonville, Alabama. Quarterly technical 
progress report, July-September 1977, 3:46266 (FE-2270-27) 
SOLVENT-REFINED COAL/SOLUBILITY 
Recent studies on the chemical structure of solvent refined coal, 
3:46292 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SOLVENTS 
See also ORGANIC SOLVENTS 
SOLVENTS/BIOLOGICAL EFFECTS 
Health considerations relative to the use of solvents in the 
chemistry laboratory, 3:48907 (CONF-780305-18) 
SOLVENTS/TOXICITY 
Health considerations relative to the use of solvents in the 
chemistry laboratory, 3:48907 (CONF-780305-18) 
SOOT/MUTAGENS 
Health effects of combustion-generated soot and polycyclic 
aromatic hydrocarbons. Task III, 3:48910 (TID-28479) 
SOOT/POLYCYCLIC AROMATIC HYDROCARBONS 
Health effects of combustion-generated soot and polycyclic 
aromatic hydrocarbons. Task III, 3:48910 (TID-28479) 
SOUR CRUDES/DESULFURIZATION 
Trends in desulfurization capabilities, processing technologies, and 
the availability of crude oils: U.S. refineries; Caribbean 
“exporting” refineries, 3:46649 (DOE/RA-0005) 
SOUTH AFRICA/COAL DEPOSITS 
Coal in South Africa. Part 1. Quality of South African coal in 
relation to its uses and world energy resources, 3:48161 
SOUTH AFRICA/REGULATIONS 
Effect of different regulations in various parts of the world on the 
design and certification of diesel equipment for underground 
coal mines, 3:46408 
SOUTH AFRICA/URANIUM DEPOSITS 
Foreign uranium developments, 3:46799 (GJO-108(76)) 
SOUTH CAROLINA/SEISMIC SURVEYS 
Earthquake instrumentation in the southeastern region, 3:48937 
(Y/EN-213) 
SOUTH DAKOTA/AQUIFERS 
Geothermal applications on the Madison (Pahasapa) aquifer 
system in South Dakota. Final report, October 1, 1976- 
September 30, 1977, 3:47274 (IDO-1625-2) 
SOUTH DAKOTA/GEOTHERMAL DISTRICT HEATING 
Geothermal applications on the Madison (Pahasapa) aquifer 
system in South Dakota. Final report, October 1, 1976- 
September 30, 1977, 3:47274 (IDO-1625-2) 
SOUTH DAKOTA/NATURAL GAS DEPOSITS 
Western Gas Sands Project. Quarterly basin activities report, 
3:46753 (NVO-0655-05) 
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SOUTH DAKOTA/THERMAL WATERS 

Geothermal applications on the Madison (Pahasapa) aquifer 
system in South Dakota. Final report, October 1, 1976- 
September 30, 1977, 3:47274 (IDO-1625-2) 

SOUTHEAST REGION/ECONOMIC GROWTH 

Economics of southern growth (Book, 7 papers), 3:48071 

SOUTHEAST REGION/GEOTHERMAL RESOURCES 

Evaluation and targeting of geothermal energy resources in the 
southeastern United States. Progress report, July 1-September 
30, 1977, 3:47246 (VPI-SU-5103-5) 

SOUTHWEST REGION/ECONOMIC GROWTH 

Economics of southern growth (Book, 7 papers), 3:48071 

SOVIET UNION 
See USSR 
SP GROUPS/ALGEBRA 

Symplecton: a prototype for semi-simple graded Lie algebras, 

3:49032 
SPACE HEATERS/COMPARATIVE EVALUATIONS 

Comparison of the assumptions, methodologies, and conclusions 
of three residential space conditioning system studies, 3:48227 
(TID-28506) 

SPACE HEATING/ENERGY CONSERVATION 

Effects of technology and modes of behavior on the energy 
consumption. Data and facts for energy-saving measures for 
household and small consumers, 3:48052 (NP-22837) 

SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS/DESIGN 
Nuclear reactors for space electric power, 3:47625 (LA-7290-SR) 
SPACE POWER REACTORS/REACTOR SAFETY 
Nuclear reactors for space electric power, 3:47625 (LA-7290-SR) 
SPACE VEHICLES/DRAG 

Exact and approximate solutions of the inviscid shock layer flow 
with an implicit finite-difference scheme, 3:48481 (SAND-78- 
0896) 

Optimal drag coefficient histories which extremize dynamic 
pressure for a ballistic reentry vehicle, 3:48479 (SAND-77- 
1943C) 

Surface roughness effects on a Mach 6 turbulent boundary layer, 
3:48480 (SAND-78-0027C) 

SPACE VEHICLES/MANUFACTURING 


Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume I, 3:48127 (FEA/D-77/ 
259) 


Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume II. Target support 
document, 3:48128 (FEA/D-77/260) 

SPACECRAFT POWER SUPPLIES/RADIOISOTOPE HEAT 

SOURCES 

General-Purpose Heat Source Project, Space Nuclear Safety 
Program, and Radioisotopic Terrestrial Safety Program. 
Progress report, April 1978, 3:46993 (LA-7319-PR) 

SPAIN/ENERGY POLICY 

Energy in Western Europe: vital role of coal, 3:48147 
SPAIN/ENERGY SUPPLIES 

Energy in Western Europe: vital role of coal, 3:48147 
SPARK IGNITION ENGINES/EXHAUST GASES 

Performance characteristics of automotive engines in the United 
States. Second series. Report No. 3. 1977 Chrysler 225 CID (3.7 
liters), 2V, 3:48264 (DOT-TSC-NHTSA-78-4) 

Wall quench and flammability limit effects on exhaust 
hydrocarbon emissions. Final report, Phase 2, October 1, 1976- 
September 30, 1977, 3:48290 (TID-28169) 

SPARK IGNITION ENGINES/FUEL CONSUMPTION 

Performance characteristics of automotive engines in the United 
States. Second series. Report No. 3. 1977 Chrysler 225 CID (3.7 
liters), 2V, 3:48264 (DOT-TSC-NHTSA-78-4) 

SPENT FUEL CASKS/COOLING 

Operational facets of a dry spent fuel cask (Dryout and cooldown 

of NLI '/2 Legal Weight Truck cask), 3:48511 (AGNS-1040-11) 
SPENT FUEL CASKS/DRYING 

Operational facets of a dry spent fuel cask (Dryout and cooldown 

of NLI '/2 Legal Weight Truck cask), 3:48511 (AGNS-1040-11) 
SPENT FUEL CASKS/FIRE RESISTANCE 

High-speed impact and fire test of a spent fuel rail cask system, 
3:48517 (SAND-78-0260C) 

SPENT FUEL CASKS/HEAT TRANSFER 

Evaluation of heat transfer in conceptual designs of spent fuel 
shipping casks for the United States Breeder Reactor 
Technology Program, 3:48516 (SAND-77-1781) 

— Carlo radiative heat transfer for spent-fuel shipping casks, 

:48520 
SPENT FUEL CASKS/IMPACT SHOCK 

Shock and vibration environments for a large shipping container 

during truck transport (Part II), 3:48518 (SAND-78-0337) 
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SPENT FUEL CASKS/IMPACT TESTS 

Full scale simulations of accidents on spent-nuclear-fuel shipping 
systems, 3:48515 (SAND-77-1623C) 

High-speed impact and fire test of a spent fuel rail cask system, 
3:48517 (SAND-78-0260C) 

SPENT FUEL CASKS/MECHANICAL VIBRATIONS 

Shock and vibration environments for a large shipping container 

during truck transport (Part IT), 3:48518 (SAND-78-0337) 
SPENT FUEL ELEMENTS/DECLADDING 

Thermal opening of irradiated uranium oxide fuel elements of BR- 

5 reactor with fuel separation by solution, 3:46886 
SPENT FUEL ELEMENTS/DELAYED NEUTRON ANALYSIS 

Neutron interrogator assay system for the Idaho Chemical 
Processing Plant waste canisters and spent fuel: preliminary 
description and operating procedures manual, 3:46969 (LA- 
7250-M) 

SPENT FUEL ELEMENTS/LAND TRANSPORT 

Shock and vibration environments for a large shipping container 

during truck transport (Part IT), 3:48518 (SAND-78-0337) 
SPENT FUEL ELEMENTS/NONDESTRUCTIVE TESTING 

Experimental evaluation of a system for assay of spent-fuel 

subassemblies, 3:46980 
SPENT FUEL ELEMENTS/RAIL TRANSPORT 

Realistic characterization of severe railroad accidents. Case study: 
tank cars, 3:48512 (AGNS-1040-13) 

SPENT FUEL ELEMENTS/REPROCESSING 

Re-treatment of fast breeder fuel elements, 3:47611 (EURFNR- 
1418) 

SPENT FUEL STORAGE/CRITICALITY 
Criticality aspects of fuel storage and transport in the UK, 3:46895 
Spent-fuel storage benchmarking experiments, 3:46894 

SPENT FUEL STORAGE/MATHEMATICAL MODELS 

STORE: a system dynamics model of spent fuel storage and 
logistics in the LWR fuel cycle, 3:47434 (HEDL-TME-77-50) 

SPENT FUEL STORAGE/SAFETY 

Basic REALIZABILITY OF THE FUEL CYCLE CENTER 
FROM THE POINT OF VIEW OF SAFETY. 
ASSESSMENT AND RECOMMENDATIONS OF THE 
REACTOR SAFETY COMMISSION (RSK) AND THE 
RADIATION PROTECTION COMMISSION (SSK) 
DATED 20TH OCTOBER 1977. 3. PARTIAL PROJECT 1: 
SPENT FUEL ELEMENT STORAGE, 3:46896 

SPENT FUEL STORAGE/STORAGE FACILITIES 

Design comparisons for away-from-reactor spent fuel storage 
basins, 3:46891 (DP-MS-78-4) 

SPENT FUELS/GOVERNMENT POLICIES 

Document OF THE COMMISSION FOR THE COUNCIL 
CONCERNING DETAILS OF A JOINT STRATEGY IN 
THE FIELD OF REPROCESSING OF SPENT FUELS 
AND A DRAFT OF A RESOLUTION OF THE COUNCIL 
CONCERNING THE SET-UP OF AN AD-HOC 
COMMITTEE FOR THE REPROCESSING OF SPENT 
FUELS. INFORMATION BY THE FEDERAL 
GOVERNMENT, 3:46889 

SPENT FUELS/REPROCESSING 

Advanced fuel recycle program progress report, January 1 to 
March 31, 1978, 3:46877 (ORNL/TM-6306) 

Document OF THE COMMISSION FOR THE COUNCIL 
CONCERNING DETAILS OF A JOINT STRATEGY IN 
THE FIELD OF REPROCESSING OF SPENT FUELS 
AND A DRAFT OF A RESOLUTION OF THE COUNCIL 
CONCERNING THE SET-UP OF AN AD-HOC 
COMMITTEE FOR THE REPROCESSING OF SPENT 
FUELS. INFORMATION BY THE FEDERAL 
GOVERNMENT, 3:46889 

Evaluation of coprocessing as an alternative fuel cycle (To make 
U--Pu fuel cycle proliferation resistant), 3:46979 

SPENT FUELS/SAFEGUARDS 

Preliminary concepts for detecting national diversion of LWR 

spent fuel, 3:46973 (SAND-77-1954) 
SPENT FUELS/TRANSPORT 

Criticality aspects of fuel storage and transport in the UK, 3:46895 

= transportation/logistics program, 3:46890 (CONF-780506- 


17) 
SPENT LIQUORS/ANAEROBIC DIGESTION 
Energy and protein production from pulp mill wastes, 3:47015 
(COO-2983-7) 
SPENT LIQUORS/FERMENTATION 
Energy and protein production from pulp mill wastes, 3:47015 
(COO-2983-7) 
SPLEEN CELLS/CELL NUCLEI 
DNA-dependent-DNA-polymerase: possible limiting influence on 
cell reproduction during viral leukemogenesis, 3:48809 
SPLEEN CELLS/CELL PROLIFERATION 
DNA-dependent-DNA-polymerase: possible limiting influence on 
cell reproduction during viral leukemogenesis, 3:48809 


STAINLESS STEEL-304/PHYSICAL RADIATION 


SPOIL BANKS/PH VALUE 
Natural revegation of acid coal spoils in southeast Iowa, 3:46375 
(IS-ICP-61) 
SPOIL BANKS/REVEGETATION 
Natural revegation of acid coal spoils in southeast Iowa, 3:46375 
(IS-ICP-61) 
SPOIL BANKS/WASHING 
Recovery of fuel from oil spoil heaps for use in power stations, 
3:46512 
Utilization of coal washery underflow and of products recovered 
from spoil heaps in HBNPC power stations, 3:46511 
SPORES/GERMINATION 
Effects of rainfall acidification on plant pathogens, 3:48850 
(CONF-780573-1) 
SPRAY PONDS 
See COOLING PONDS 
SPUTTERING 
Method and means of directing an ion beam onto an insulating 
surface for ion implantation or sputtering (Patent application), 
3:48963 
SQUID DEVICES/MAGNETOMETERS 
Thin-film dc squid gradiometer, 3:48495 
SRC PROCESS 
Solvent refined coal: the process and its potential for Canada, 
3:46278 
SRC PROCESS/INFORMATION NEEDS 
Fundamental data needs for coal conversion technology. Six- 
month progress report, August 15, 1976-February 15, 1977, 
3:46207 (COO-4059-1) 
SRC PROCESS/PILOT PLANTS 
Solvent refined coal (SRC) process. Operation of Solvent Refined 
Coal Pilot Plant, Wilsonville, Alabama. Quarterly technical 
progress report, July-September 1977, 3:46266 (FE-2270-27) 
SRC-II PROCESS/COMPARATIVE EVALUATIONS 
Chemicals from coal. Final report based on HRI H-Coal product, 
3:46258 (FE-1534-50) 
SRC-II PROCESS/PILOT PLANTS 
Solvent refined coal (SRC) process. Annual technical progress 
report, January-December 1977, 3:46257 (FE-496-149) 
STABILITY (REACTOR) 
See REACTOR STABILITY 
STABLE ISOTOPES/ISOTOPE SEPARATION 
Zero energy of molecules and the fractionation of stable isotopes, 
3:48455 (UCRL-Trans-11379) 
STABLE ISOTOPES/SEPARATION PROCESSES 
Stable isotopes in the life sciences. Panel proceedings series. 
Proceedings of a technical committee meeting on modern trends 
in the biological applications of stable isotopes, 3:48434 (STI/ 
PUB-442) 
STABLE ISOTOPES/USES 
Stable isotopes in the life sciences. Panel proceedings series. 
Proceedings of a technical committee meeting on modern trends 
in the biological applications of stable isotopes, 3:48434 (STI/ 
PUB-442) 
STACK DISPOSAL/PLUMES 
Effect of upper inversion layer on diffusion of pollutants in 
mountain-valley terrain, 3:48655 (COO-2455-20) 
STACKS/HEIGHT 
Effect of upper inversion layer on diffusion of pollutants in 
mountain-valley terrain, 3:48655 (COO-2455-20) 
STAINLESS STEEL-16-8-2/CRYSTAL-PHASE 
TRANSFORMATIONS 
Transformations occurring on aging of 16-8-2 weld metal, 3:48303 
(ORNL-5400) 
STAINLESS STEEL-16-8-2/WELDED JOINTS 
Transformations occurring on aging of 16-8-2 weld metal, 3:48303 
(ORNL-5400) 
STAINLESS STEEL-304/CORROSION PROTECTION 
Stainless steels in boiling water reactors: corrosion problems and 
possible solutions, 3:47469 
STAINLESS STEEL-304/DESORPTION 
Studies of hydrogen-recycle from the walls in tokamaks using a 
plasma-wall interaction simulator, 3:49293 (CONF-780431-7) 
STAINLESS STEEL-304/FATIGUE 
Reactor safety research programs. Quarterly progress report, 
October 1-December 31, 1977, 3:47818 (BNL-NUREG-50785) 
STAINLESS STEEL-304/FRACTURE PROPERTIES 
Further development of cladding and core structural materials 
(LMFBR), 3:47610 (EURFNR-1418) 
STAINLESS STEEL-304/MECHANICAL PROPERTIES 
Stainless steels in boiling water reactors: corrosion problems and 
possible solutions, 3:47469 
STAINLESS STEEL-304/PHYSICAL RADIATION EFFECTS 
Effect of fast-neutron irradiation on plastic deformation of Type 
304 stainless steel, 3:48352 (CONF-780213-7) 
Fast-neutron swelling of Type 304 stainless steels, 3:48377 





STAINLESS STEEL-304/REACTION KINETICS 


Further development of cladding and core structural materials 
(LMFBR), 3:47610 (EURFNR-1418) 
In-reactor deformation and fracture of austenitic stainless steels, 
3:47556 (ORNL/TM-6296) 
In-reactor creep measurements, 3:48361 
STAINLESS STEEL-304/REACTION KINETICS 
Steam explosion triggering phenomena: stainless steel and corium- 
E simulants studied with a floodable arc melting apparatus 
(BWR; PWR), 3:47851 (SAND-77-0998) 
STAINLESS STEEL-304/SPUTTERING 
Erosion of iron and nickel based alloys by mono- and multi- 
energetic light ion bombardment in the energy range from 0.1 to 
8 keV, 3:49302 
Sputtering and chemical attack of 304 stainless steel, aluminum, 
and gold by hydrogen ions of 100 eV energy, 3:48353 (CONF- 
78043 1-10) 
STAINLESS STEEL-304/STRESS CORROSION 
Detection of stress corrosion in stainless steel piping by acoustic 
emission, 3:47741 
Localized corrosion in light water reactors, 3:47471 
Stainless steels in boiling — reactors: corrosion problems and 
possible solutions, 3:4746 
STAINLESS STEEL- 304/TENSILE PROPERTIES 
Reactor primary coolant system pipe rupture study method for 
detection of sensitization in stainless steel. Progress report No. 
42, October-December 1977, 3:47433 (GEAP-10207-42) 
STAINLESS STEEL-304L/COMPATIBILITY 
Effects of radiations from transuranium nuclides on container 
surfaces (742Cm and *°?Cf), 3:48359 (DP-MS-78-9) 
STAINLESS STEEL-304L/ELECTRON BEAM WELDING 
Investigation of hot cracking in deep penetration electron beam 
welds, 3:48304 (RFP-2673) 
STAINLESS STEEL-304L/FABRICATION 
Fabrication of in-reactor creep capsules using previously 
irradiated cladding tubes, 3:48315 
STAINLESS STEEL-304L/LASER WELDING 
Remote pressurization and laser closure welding of multiaxially 
stressed creep capsules, 3:48314 
STAINLESS STEEL-304L/PHYSICAL RADIATION EFFECTS 
Creep and swelling in EBR-II reactor components, 3:48360 
Effects of radiations from transuranium nuclides on container 
surfaces (747Cm and **?Cf), 3:48359 (DP-MS-78-9) 
Fast-neutron swelling of Type 304 stainless steels, 3:48377 
> in-reactor creep in the presence of significant swelling, 
48365 
STAINLESS STEEL-304L/TENSILE PROPERTIES 
Reactor primary coolant system pipe rupture study method for 
detection of sensitization in stainless steel. Progress report No. 
42, October-December 1977, 3:47433 (GEAP-10207-42) 
STAINLESS STEEL-310/SURFACE COATING 
Development of coatings for corrosion erosion protection of 
internal components of coal gasification vessels. Quarterly 
report, October 1-December 31, 1977, 3:46230 (FE-2591-3) 
STAINLESS STEEL-316/ARC WELDING 
Welding Technology Program. Quarterly progress report, 
January-March 1978, 3:48307 (TREE-1264) 
STAINLESS STEEL-316/CORROSION PROTECTION 
Stainless steels in boiling water reactors: corrosion problems and 
possible solutions, 3:47469 
STAINLESS STEEL-316/CREEP 
Oak Ridge Irradiation Creep Facility, 3:48613 
STAINLESS STEEL-316/FRACTURE PROPERTIES 
Further development of cladding and core structural materials 
(LMFBR), 3:47610 (EURFNR-1418) 
STAINLESS STEEL-316/HEAT TREATMENTS 
——— and swelling behavior in fuel cladding alloys, 
STAINLESS STEEL-316/MECHANICAL PROPERTIES 
Stainless steels in boiling water reactors: corrosion problems and 
possible solutions, 3:47469 
STAINLESS STEEL-316/PERMEABILITY 
Hydrogen permeation characteristics of 316-SS, 321-SS, and 
inconel-625, 3:48338 
STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 
Behavior of Type 316 stainless steel under simulated fusion reactor 
irradiation, 3:49291 (CONF-780213-8) 
Creep and swelling in EBR-II reactor components, 3:48360 
Effects of stress on swelling in 316 stainless steel, 3:48379 
Further development of cladding and core structural materials 
(LMFBR), 3:47610 (EURFNR-1418) 
a _— in twelve pure elements by 14.8-MeV neutrons, 


In-reactor deformation and fracture of austenitic stainless steels, 
3:47556 (ORNL/TM-6296) 

In-reactor creep measurements, 3:48361 

Influence of preirradiation thermal-mechanical treatment on phase 
stability and swelling in Type 316 stainless steel, 3:48312 
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Irradiation creep in bending of CW AISI 316 at low fluence, 
3:48364 
Microstructural evidence supporting the existence of the SIPA 
creep mechanism, 3:48363 
Oak Ridge Irradiation Creep Facility, 3:48613 
Performance of Ti-modified Type 316 stainless-steel cladding in 
mixed-oxide fuel pins, 3:48378 
Phase instabilities and swelling behavior in fuel cladding alloys, 
3:48369 
Second-phase precipitation in irradiated Type 316 stainless-steel 
cladding, 3:48370 
Surface damage of 316 stainless steel irradiated with *He* to high 
doses, 3:48357 (CONF-780467-7) 
STAINLESS STEEL-316/SPUTTERING 
Erosion of iron and nickel based alloys by mono- and multi- 
energetic light ion bombardment in the energy range from 0.1 to 
8 keV, 3:49302 
STAINLESS STEEL-316/STRESS CORROSION 
Stainless steels in boiling water reactors: corrosion problems and 
possible solutions, 3:47469 
STAINLESS STEEL-316/SWELLING 
Effects of stress on swelling in 316 stainless steel, 3:48379 
STAINLESS STEEL-316/THERMAL STRESSES 
Summary of the effects of material combinations and weld joint 
geometries on the elastic stress in a dissimilar metal pipe joint, 
3:47553 (NEDM-14109) 
STAINLESS STEEL-321/PERMEABILITY 
Hydrogen permeation characteristics of 316-SS, 321-SS, and 
inconel-625, 3:48338 
STAINLESS STEELS 
STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-310 
STAINLESS STEEL-316 
STAINLESS STEEL-321 
STAINLESS STEELS/COMPARATIVE EVALUATIONS 
Steels for the primary circuits of the sodium cooled breeder 
reactor, 3:47616 
STAINLESS STEELS/CORROSION RESISTANCE 
Cases of application of two special stainless steels used in nuclear 
fuel processing plants, 3:48349 
STAINLESS STEELS/ELECTRON BEAM WELDING 
Investigation of hot cracking in deep penetration electron beam 
welds, 3:48304 (RFP-2673) 
STAINLESS STEELS/FABRICATION 
Production and control of stainless steel cladding tubes for breeder 
reactors, 3:47620 
STAINLESS STEELS/GAMMA RADIATION 
Macroscopic cross-section sensitivity study for the TNS integral 
experiments, 3:49300 
STAINLESS STEELS/MECHANICAL PROPERTIES 
Steels for the primary circuits of the sodium cooled breeder 
reactor, 3:47616 
STAINLESS STEELS/NEUTRON REACTIONS 
Macroscopic cross-section sensitivity study for the TNS integral 
experiments, 3:49300 
STAINLESS STEELS/PERFORMANCE TESTING 
Cases of application of two special stainless steels used in nuclear 
fuel processing plants, 3:48349 
STAINLESS STEELS/PHYSICAL RADIATION EFFECTS 
Design applications of irradiation creep and swelling data, 3:47559 
State of development of cladding and structural material for SNR 
core elements, 3:47609 (EURFNR-1418) 
STAINLESS STEELS/TEMPERATURE EFFECTS 
Steels for the primary circuits of the sodium cooled breeder 
reactor, 3:47616 
STAINLESS STEELS/WELDABILITY 
Steels for the primary circuits of the sodium cooled breeder 
reactor, 3:47616 
STANDARDS (CALIBRATION) 
See CALIBRATION STANDARDS 
STANDARDS (SAFETY) 
See SAFETY STANDARDS 
STANDING CROP 
See BIOMASS 
STANFORD LINEAR ACCELERATOR CENTER/WASTE 
MANAGEMENT 
Annual environmental monitoring report, January-December 
1977, 3:48677 (SLAC-208) 
STATE DIAGRAMS 
See PHASE DIAGRAMS 
STATIONARY POLLUTANT SOURCES 
(Used for general articles when sources are not named. See also 
specific stationary sources, e.g., Fossil-fuel Power Plants.) 
See also AIR POLLUTION 
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STATIONARY POLLUTANT SOURCES/AIR POLLUTION 
CONTROL 
Risk assessment and EPA's air program for stationary sources, 
3:48665 
STEAM CONDENSERS/LEAK TESTING 
Locating leaks in a BWR condenser, 3:47462 
STEAM GENERATING HEAVY WATER REACTOR 
See SGHWR REACTOR 
STEAM GENERATORS 
Heat exchanger with intermediate evaporating and condensing 
fluid (Patent, LMFBR), 3:47597 
STEAM GENERATORS/ACOUSTIC MONITORING 
Acoustic detection for small-leak sodium-water reaction, 3:47973 
STEAM GENERATORS/DESIGN 
Device with a first and a second tube bundle, especially for steam 
generators (Patent), 3:47734 
STEAM GENERATORS/ECONOMICS 
Economic considerations of raw brown coal fueled steam 
generators, 3:47376 
STEAM GENERATORS/FAILURES 
Intentional steam tube failure in an LMFBR-type steam generator, 
3:47562 
Radioiodine behavior during a steam generator tube rupture 
accident (PWR), 3:47492 
STEAM GENERATORS/FLOW MODELS 
Flow distribution analysis of a steam generator, 3:48552 
STEAM GENERATORS/IN-SERVICE INSPECTION 
PWR steam generator inservice inspection, 3:47505 
STEAM GENERATORS/INSPECTION 
Photographic and visual methods of secondary-side steam 
generator (PWR), 3:47484 
STEAM GENERATORS/MOLTEN METAL-WATER 
REACTIONS 
Dissolution ratio of hydrogen generated by small-leak sodium- 
water reaction, 3:47971 
STEAM GENERATORS/PERFORMANCE 
Steam generator operations in Westinghouse PWRs as influenced 
by all volatile treatment water chemistry, 3:47482 
STEAM GENERATORS/REMOTE VIEWING EQUIPMENT 
Photographic and visual methods of secondary-side steam 
generator (PWR), 3:47484 
STEAM GENERATORS/RETROFITTING 
Procedures for cost analyses of coal-oil mixture (COM) 
combustion projects, 3:46526 (HCP/T2453-01) 
STEAM GENERATORS/SERVICE LIFE 
Pulsations of temperatures and thermal stresses in power 
equipment elements of nuclear power plants and evaluation of 
their effect on service life of constructions (WWER type 
reactors), 3:47506 
STEAM GENERATORS/STRESS ANALYSIS 
Safety features in steam generator stress analysis for some 
accidents, 3:47708 
STEAM GENERATORS/THERMAL STRESSES 
Pulsations of temperatures and thermal stresses in power 
equipment elements of nuclear power plants and evaluation of 
their effect on service life of constructions (WWER type 
reactors), 3:47506 
STEAM GENERATORS/TUBES 
Steam generator tube repair by sleeving (PWR), 3:47487 
STEAM GENERATORS/WELDED JOINTS 
Nondestructive testing development program. Quarterly progress 
report for period ending March 31, 1978 (LMFBR), 3:47555 
(ORNL-5417) 
STEAM LINES/TRANSIENTS 
Accuracy considerations regarding RETRAN/RELAP: steam 
line models (BWR), 3:47448 
STEAM SUPERHEATERS 
See SUPERHEATERS 
STEAM SYSTEMS/RELIEF VALVES 
Remote verification of main steam safety/relief valve set pressure 
(BWR), 3:47457 
STEAM SYSTEMS/TWO-PHASE FLOW 
Round table on column separation, 3rd, 1976, 3:48554 
STEAM TURBINES/BEARINGS 
Dynamic characteristics of steam turbine bearings, 3:47367 
STEAM TURBINES/CONTROL SYSTEMS 
Valve contingency detection system for a turbine power plant 
(Patent), 3:47355 
STEAM TURBINES/DIMENSIONS 
Improvement of dimensional interrelations of flow-through parts 
of low-pressure cylinders of high-capacity steam turbines, 
3:47743 
STEAM TURBINES/EFFICIENCY 
Results of investigation of double-flow radial-axial stages for low- 
pressure cylinders of high-capacity steam turbines, 3:47373 


STIRLING ENGINES/PERFORMANCE 


STEAM TURBINES/MISSILE PROTECTION 
Full-scale turbine-missile casing exit tests, 3:47855 (SAND-78- 
0217C) 
STEAM TURBINES/OPTIMIZATION 
Optimal initial parameters of peaking steam turbine power units, 
3:47356 
STEAM TURBINES/TURBINE BLADES 
Droplet impact setup with a liquid-metal drive, 3:47360 
Effect of wake disturbances on the development of root flow 
separation in turbine stages, 3:47365 
Some results of integrated investigations of the technology of 
manufacture of large steam turbine blades, 3:47372 
STEAM-IRON PROCESS/COMPARATIVE EVALUATIONS 
Process alternatives for sulfur management. Overview report. 
Series No. I: F-7, 3:46220 (FE-2240-41) 
STEAM-IRON PROCESS/TECHNOLOGY ASSESSMENT 
Fossil energy program progress report for March 1978, 3:46237 
(ORNL/TM-6385) 
STEEL-ASTM-A508/FRACTURE PROPERTIES 
Heavy-section steel technology program: intermediate-scale 
pressure vessel tests, 3:47717 
Underclad cracking in nuclear vessel steels--1. occurrence and 
mechanism of cracking, 3:47726 
STEEL-ASTM-A533/FRACTURE PROPERTIES 
Underclad cracking in nuclear vessel steels--1. occurrence and 
mechanism of cracking, 3:47726 
STEEL-ASTM-A533-B/CHARPY TEST 
Ductile crack initiation in the Charpy V-notch test, 3:48330 
(UCRL-81034) 
STEEL-ASTM-A533-B/FRACTURE PROPERTIES 
Heavy-section steel technology program: intermediate-scale 
pressure vessel tests, 3:47717 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
STEEL-ASTM-A533 
Energy-use modeling of the iron and steel industry, 3:48186 (BNL- 
24268) 
STEELS/CORROSION 
Prolonging the life of transporter galleries, 3:46178 
STEELS/CORROSION PROTECTION 
Corrosion and protection of steel piles in a natural seawater 
environment, 3:48345 (NBS-MONO-158) 
Prolonging the life of transporter galleries, 3:46178 
STEELS/FABRICATION 
High strength, high ductility low carbon steel (Patent; 0.05 to 0.15 
wt % C, 1 to 3 wt % Si), 3:48316 
STEELS/MECHANICAL PROPERTIES 
Oil refinery process plants. II. Refinery process units and material 
selection, 3:46656 
STEELS/PRODUCTION 
Feasibility study: international cooperation in iron and steel 
research. Final report, 3:48250 (TID-28543) 
STEELS/ULTRASONIC TESTING 
Heavy gauge plates for nuclear application, 3:47729 
STELLARATORS/MAGNETIC FIELD CONFIGURATIONS 
Magnetic surface distorting under the effect of current helical 
perturbations in a stellarator on plasma ohmic heating, 3:49212 
STELLARATORS/RUNAWAY ELECTRONS 
Kinetic theory of runaway production in toroidal magnetic 
devices, 3:49095 
STELLARATORS/STABILIZATION 
Feedback stabilization of an 1 = 0, 1, 2 high-beta stellarator, 
3:49104 (LA-7243) 
STELLARATORS/TRANSPORT THEORY 
Cross-field thermal conduction and transport. Report on the 
IAEA advisory group meeting, Kiev, Ukrainian SSR, USSR, 
21-25 November 1977, 3:49096 
STELLITE/PHYSICAL RADIATION EFFECTS 
State of development of cladding and structural material for SNR 
core elements, 3:47609 (EURFNR-1418) 
STF REACTOR 
Applicability of SAREF to alternative fuels, 3:47916 
STIRLING ENGINES/DESIGN 
Stirling engine design manual, 3:48266 (DOE/NASA/3152-78/1) 
STIRLING ENGINES/EFFICIENCY 
Stirling cycle solar cooling system, 3:47190 (CONF-761220-) 
STIRLING ENGINES/HEAT RECOVERY EQUIPMENT 
Copeade crossflow recuperator for Stirling engine (Patent), 
48279 
STIRLING ENGINES/PERFORMANCE 
Stirling cycle solar cooling system, 3:47190 (CONF-761220-) 
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STORAGE FACILITIES 
See also NATURAL GAS 
PETROLEUM 
TERMINAL FACILITIES 
STORAGE FACILITIES/DESIGN 
Design comparisons for away-from-reactor spent fuel storage 
basins, 3:46891 (DP-MS-78-4) 
STORAGE FACILITIES/FEASIBILITY STUDIES 
Feasibility study for requiring storage of crude oil, residual fuel oil 
and/or refined petroleum products by industry. Final report, 
3:46749 (TID-28465) 
Feasibility study for requiring storage of crude oil, residual fuel oil 
and/or refined petroleum products by industry. Amendment 
No. | to final report, 3:46750 (TID-28465/1) 
STORAGE FACILITIES/SOLAR SPACE HEATING 
Solar heating of dry lumber storage areas, 3:47192 (CONF- 
770152-) 
STORAGE RINGS/BEAM BUNCHING 
Note on beam-beam tune shift in single ring multi bunch mode, 
3:48614 (BNL-24294) 
STORAGE RINGS/ELECTRON COOLING 
Effect of the sextupole distribution on the momentum aperture in 
the small cooling ring lattice at Fermilab, 3:48605 (BNL-24293) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STRAIN GAGES/TECHNOLOGY ASSESSMENT 
Literature study on the examination of the useful limits and the 
reliability of high temperature strain gauges in strain control. 
Final report (47 references), 3:48627 (ORNL-tr-4524) 
STRAND BREAKS/BIOLOGICAL REPAIR 
Synergism between 365- and 254-nm radiations for inactivation of 
Escherichia coli, 3:48822 
STRATEGIC PETROLEUM RESERVE/AVAILABILITY 
Feasibility study for requiring storage of crude oil, residual fuel oil 
and/or refined petroleum products by industry. Final report, 
3:46749 (TID-28465) 
Feasibility study for requiring storage of crude oil, residual fuel oil 
and/or refined petroleum products by industry. Amendment 
No. | to final report, 3:46750 (TID-28465/1) 
STRATEGIC PETROLEUM RESERVE/ENVIRONMENTAL 
IMPACT STATEMENTS 
Strategic petroleum reserve. Seaway group salt domes, Brazoria 
County, Texas. Final environmental impact statement, 3:48746 
(DOE/EIS-0021(Vol.1)) 
Strategic petroleum reserve. Seaway group salt domes, Brazoria 
County, Texas. Final environmental impact statement, Volume 
2. Appendices A and B, 3:48747 (DOE/EIS-0021(Vol.2)) 
Strategic petroleum reserve. Seaway group salt domes, Brazoria 
County, Texas. Final environmental impact statement. Volume 
3. Appendices C thru K, 3:48748 (DOE/EIS-0021(Vol.3)) 
STREAMS 
See also RIVERS 
STREAMS/CONTAMINATION 
Earth sciences, 3:48734 (ORNL-5365) 
STREAMS/GEOCHEMICAL SURVEYS 
Procedures manual for stream sediment reconnaissance sampling: 
uranium resource evaluation project, 3:46812 (K/UR-13) 
STREAMS/MONITORING 
Earth sciences, 3:48734 (ORNL-5365) 
STRESS ANALYSIS/FINITE ELEMENT METHOD 
Quality of the simulation of torus conditions with different three 
coil arrangements, 3:49208 
STRING MODELS/YANG-MILLS THEORY 
Yang-Mills vacua in Landau gauge, 3:48984 (COO-1545-228) 
STRONTIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
STRONTIUM 85/ENVIRONMENTAL TRANSPORT 
Interaction of radionuclides with geomedia associated with the 
Waste Isolation Pilot Plant (WIPP) site in New Mexico, 3:46942 
(SAND-78-0297) 
STRONTIUM 90/ADSORPTION 
Migration of radionuclides in soil, 3:48709 
STRONTIUM 90/INHALATION 
Radiation-induced pulmonary fibrosis: study of changes in 
collagen constituents in different lung regions of beagle dogs 
after inhalation of beta-emitting radionuclides (® Y, *'Y, '**Ce, 
and ® Sr), 3:48838 
STRONTIUM 90/LEACHING 
Migration of radionuclides in soil, 3:48709 
STRONTIUM 90/LUNG CLEARANCE 
Radiation-induced pulmonary fibrosis: study of changes in 
collagen constituents in different lung regions of beagle dogs 
after inhalation of be.a-emitting radionuclides (®Y, *Y, "Ce, 
and Sr), 3:48838 
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STRONTIUM 90/UNDERGROUND DISPOSAL 
Earth sciences, 3:48734 (ORNL-5365) 
STRONTIUM CHLORIDES/LUM 
Self-luminescence of several fluorite-structure halides nary with 
curium or berkelium, 3:48407 
STRONTIUM COMPLEXES/MOLECULAR STRUCTURE 
Structures and molecular motions in alkaline earth hexammines, 
3:48451 
STRONTIUM FLUORIDES/LUMINESCENCE 
Self-luminescence of several fluorite-structure halides doped with 
curium or berkelium, 3:48407 
STRONTIUM ISOTOPES/RADIONUCLIDE MIGRATION 
Sorption of long-lived radionuclides in clay and rock. Part 1. 
Determination of distribution coefficients, 3:48705 (UCRL- 
Trans-11340) 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
STRYCHNINE/BIOLOGICAL EFFECTS 
Effect of stimulants, depressants, and protein synthesis inhibition 
on retention (Mice), 3:48900 
STYRENE/PHOTOCHEMICAL REACTIONS 
Photodissociation spectroscopy and structural rearrangements in 
ions of cyclooctatetraene, styrene, and related molecules, 
3:48462 


STYRENE/STRUCTURAL CHEMICAL ANALYSIS 
Photodissociation spectroscopy and structural rearrangements in 
ions of cyclooctatetraene, styrene, and related molecules, 
3:48462 
SUBBITUMINOUS COAL/HYDROCRACKING 
Zinc halide hydrocracking process for distillate fuels from coal. 
Quarterly technical progress report, May 1-July 31, 1977, 
3:46259 (FE-1743-41) 
SUBCRITICAL FLOW 
See LAMINAR FLOW 
SUGAR BEETS/YIELDS 
Fuel crops, 3:47085 (CONF-7609161-) 
SUGAR CANE/YIELDS 
Fuel crops, 3:47085 (CONF-7609161-) 
SUGARS 
See SACCHARIDES 
SULFATES/DEPOSITION 
Critical survey of measurements of foliar deposition of airborne 
sulfates and nitrates, 3:48664 (UCRL-80883) 
SULFATES/QUANTITATIVE CHEMICAL ANALYSIS 
—— methods of sulfate ion analysis in natural waters, 
3:4872 
SULFONATES/ADSORPTION 
Studies on evaluation and utilization of activated carbon. II. 
Liquid phase adsorption properties of activated carbon prepared 
from sulfonated asphalt, 3:46726 
SULFUR 
Field studies of pine, spruce, and aspen periodically subjected to 
sulfur gas emissions, 3:48861 
SULFUR/ACTIVATION ANALYSIS 
Coal elemental analysis by prompt-neutron activation analysis, 
3:48417 
SULFUR/BIOGEOCHEMISTRY 
Terrestrial ecology, 3:48688 (ORNL-5257) 
SULFUR/COMBUSTION 
Effects of alternate fuels. Report No. 5. Analysis of fused cast 
AZS refractory, silica refractory, and high-MgO refractory 
degraded by residual oil combustion products, 3:48390 (ORNL/ 
TM-6278) 
SULFUR/CORROSIVE EFFECTS 
Sulfidation-resistant alloy for coal gasification service. Quarterly 
report, September 1-November 30, 1977 (Fe-18Cr-5AI-1Mo- 
1Hf), 3:48343 (FE-2299-18) 
SULFUR/MARKET 
Sulfuric acid versus elemental sulfur as by-products. Final report, 
3:46293 (FE-2240-54) 
SULFUR/NUCLEAR REACTION ANALYSIS 
Coal analysis by neutron-capture gamma-ray measurement in 
boreholes, 3:46389 
SULFUR/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
SULFUR/RECOVERY 
Regeneration of poisoned Claus alumina catalysts, 3:46757 
Sulfuric acid versus elemental sulfur as by-products. Final report, 
3:46293 (FE-2240-54) 
SULFUR/REMOVAL 
Flash pyrolysis coal liquefaction process development. Quarterly 
report, April-June 1977, including the June 1977 monthly 
report, 3:46262 (FE-2244-14) 
Fossil energy program progress report for March 1978, 3:46237 
(ORNL/TM-6385) 
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Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Sixth quarterly report, September 21, 1976- 
December 20, 1976, 3:46260 (FE-2028-7) 

Microbial desulfurization of pyritic coal (Thiobacillus thiooxidans 
and ferrobacillus ferrooxidans), 3:46199 

Phase II laboratory support for H-Coal Project. Monthly progress 
report No. 18, April 1978, 3:46268 (FE-2547-18) 

Solvent refined coal (SRC) process. Operation of Solvent Refined 
Coal Pilot Plant, Wilsonville, Alabama. Quarterly technical 
progress report, July-September 1977, 3:46266 (FE-2270-27) 

Survey of industrial coal conversion equipment capabilities: high- 
temperature, high-pressure gas purification, 3:47389 (ORNL/ 
TM-6072) 

SULFUR/STORAGE 

Sulfuric acid versus elemental sulfur as by-products. Final report, 

3:46293 (FE-2240-54) 
SULFUR CARBIDES 

See CARBON SULFIDES 
SULFUR COMPOUNDS/RECOVERY 

Process alternatives for sulfur management. Overview report. 
Series No. I: F-7, 3:46220 (FE-2240-41) 

SULFUR COMPOUNDS/REMOVAL 
Process alternatives for sulfur management. Overview report. 
Series No. I: F-7, 3:46220 (FE-2240-41) 
SULFUR DIOXIDE 
Synthetic SO. sorbents for fluidized-bed coal combustors, 3:48602 
SULFUR DIOXIDE/AIR POLLUTION 

Millimeter-wave spectrometer for pollution research, 3:48657 
(LBL-6128) 

SULFUR DIOXIDE/CHEMICAL REACTION YIELD 

National Coal Utilization Assessment. a preliminary assessment of 
the health and environmental effects of coal utilization in the 
Midwest. Volume I. Energy scenarios, technology 
characterizations, air and water resource impacts, and health 
effects, 3:46370 (ANL/AA-6(Vol.1)) 

SULFUR DIOXIDE/EQUILIBRIUM 

Calculated sulfur dioxide equilibria at low concentrations between 

air and water, 3:48730 
SULFUR DIOXIDE/REMOVAL 

Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:46358 (EPRI-FP-713(Vol.2)) 

Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:46359 (EPRI-FP-713(Vol.3)) 

Flue-gas desulphurisation and waste-gas cleaning plants, 3:46362 

SULFUR DIOXIDE/TOXICITY 
Occupational health issues and fossil-energy development, 3:46538 
(TID-28443) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES/AIR POLLUTION ABATEMENT 

Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1977, 
3:48680 (Y/UB-9) 

SULFUR OXIDES/AIR POLLUTION CONTROL 

Removal of sulfur and nitrogen oxides with aqueous absorbent 

(Patent), 3:47391 
SULFUR OXIDES/REMOVAL 

Analysis of emission control alternatives for coal-fired power 

plants (For controlling sulfur oxide emissions), 3:47390 
SULFURIC ACID/CORROSIVE EFFECTS 

Materials development for thermochemical cycles: sulfuric acid 
vaporizer. Semiannual technical report, October 1, 1977-March 
31, 1978, 3:48347 (UCID-17835-78-1) 

SULFURIC ACID/MARKET 

Sulfuric acid versus elemental sulfur as by-products. Final report, 

3:46293 (FE-2240-54) 
SULFURIC ACID/PURIFICATION 

Purification of regenerated sulfuric acid from crude-benzole- 

fraction washing, 3:46307 
SULFURIC ACID/RECOVERY 

Sulfuric acid versus elemental sulfur as by-products. Final report, 
3:46293 (FE-2240-54) 

SULFURIC ACID/REGENERATION 

Improved sulfuric-acid method of making synthesis benzene, 
3:46305 

Purification of regenerated sulfuric acid from crude-benzole- 
fraction washing, 3:46307 

SULFURIC ACID/STORAGE 
Sulfuric acid versus elemental sulfur as by-products. Final report, 
3:46293 (FE-2240-54) 
SUNDESERT-1 REACTOR/REACTOR LICENSING 
Saga of Sundesert (nuclear licensing in California), 3:47642 
SUNDESERT-2 REACTOR/REACTOR LICENSING 
Saga of Sundesert (nuclear licensing in California), 3:47642 


SUPERCONDUCTORS 


SUPERCONDUCTING CABLES/COOLING 
Supercritical helium refrigerator to cool flexible ac 
superconducting power transmission cables, 3:47395 (BNL- 
24095) 

SUPERCONDUCTING CABLES/FABRICATION 
Multifilamentary NbsSn composite conductors: final report to 
Lawrence Livermore Laboratory, 3:48492 (UCRL-13851) 

SUPERCONDUCTING CABLES/RESEARCH PROGRAMS 
Superconducting cable system. Final report, September 1975-June 
1977, 3:47416 (TID-28538) 
SUPERCONDUCTING CABLES/STABILITY 
Effect of void maldistribution on the cryogenic recovery 
capability on multifilamentary and cabled superconductors, 
3:48493 
SUPERCONDUCTING COILS/MAGNETIC ENERGY STORAGE 
Superconducting magnetic energy storage, 3:47985 (LA-UR-78- 
1345) 
SUPERCONDUCTING GENERATORS/CRYOGENICS 
Experimental investigation of electromagnetic field in screens of 
cryoelectric machinery, 3:48494 
SUPERCONDUCTING GENERATORS/ELECTROMAGNETIC 
FIELDS 
Experimental investigation of electromagnetic field in screens of 
cryoelectric machinery, 3:48494 
SUPERCONDUCTING GENERATORS/MAGNETIC 
SHIELDING 
Experimental investigation of electromagnetic field in screens of 
cryoelectric machinery, 3:48494 
SUPERCONDUCTING MAGNETS 
See also MAGNETIC ENERGY STORAGE 
SUPERCONDUCTING MAGNETS/COOLING SYSTEMS 
Heat transfer and flow characteristics of liquid helium in narrow 
channels, 3:48491 (ANL/FPP/TM-103) 
SUPERCONDUCTING MAGNETS/COST 
Computational model for superconducting toroidal-field magnets 
for a tokamak reactor, 3:49194 (ANL/FPP/TM-103) 
SUPERCONDUCTING MAGNETS/DESIGN 
Equilibrium field coil system for the Argonne EPR design, 
3:49195 (ANL/FPP/TM-103) 
Superconducting magnet systems for the ANL EPR design 
(NbT), 3:49193 (ANL/FPP/TM-103) 
TNS superconducting ohmic-heating system, 3:49196 (ANL/ 
FPP/TM-103) 

SUPERCONDUCTING MAGNETS/FABRICATION 
Multifilamentary NbsSn composite conductors: final report to 
Lawrence Livermore Laboratory, 3:48492 (UCRL-13851) 
SUPERCONDUCTING MAGNETS/FEASIBILITY STUDIES 
ANL experimental program for pulsed superconducting coils, 

3:49197 (ANL/FPP/TM-103) 
SUPERCONDUCTING MAGNETS/MAGNETIC FIELD 
CONFIGURATIONS 
Limits on the field of ohmic heating solenoids, applied to a 
tokamak TNS, 3:49198 (ANL/FPP/TM-103) 
SUPERCONDUCTING MAGNETS/MECHANICAL 
STRUCTURES 
TNS quarterly progress report, July, August, September 1976, 
3:49153 (ORNL/Sub-7117/2) 
SUPERCONDUCTING MAGNETS/PERFORMANCE 
Computational model for superconducting toroidal-field magnets 
for a tokamak reactor, 3:49194 (ANL/FPP/TM-103) 
SUPERCONDUCTING MAGNETS/RESEARCH PROGRAMS 
Analysis of magnetic support systems of electric traction 
arrangements for high speed surface transport and selection of 
lines of further research, 3:48240 
Repulsion-type magnetic levitation systems for high speed 
transport (survey of foreign investigations), 3:48241 
Superconducting solenoids for suspension of high-speed means of 
surface transportation, 3:48239 
Superconducting magnetohydrodynamics magnet development 
program. Phase I: quarterly technical progress report No. 1. 
Interim report, May 1-July 31, 1976 , 3:48202 (TID-27958) 
SUPERCONDUCTING MAGNETS/SPECIFICATIONS 
Design of superconducting magnets for full scale MHD 
generators, 3:48203 
Plasma driving system requirements for commercial tokamak 
fusion reactors, 3:49200 (ANL/FPP/TM-103) 
SUPERCONDUCTING MAGNETS/STRESS ANALYSIS 
Quality of the simulation of torus conditions with different three 
coil arrangements, 3:49208 
SUPERCONDUCTING MAGNETS/STRESSES 
Quality of the simulation of torus conditions with different three 
coil arrangements, 3:49208 
SUPERCONDUCTING MAGNETS/TEST FACILITIES 
Conceptual design of the LCP coil support structure, 3:49202 
(ORNL/TM-6195) 
SUPERCONDUCTORS 
See also TYPE-II SUPERCONDUCTORS 





SUPERCONDUCTORS/IRRADIATION PROCEDURES 


SUPERCONDUCTORS/IRRADIATION PROCEDURES 
DT fusion neutron irradiation of two LLL superconductor wires 
at 4.2°K, 3:49031 (UCID-17785) 
SUPERGRAVITY/CURRENTS 
Supercurrent anomaly in supergravity, 3:49035 
SUPERHEATERS/OPTIMIZATION 

Technical and economic optimization of pressure of intermediate 

steam superheating at industrial steam power plants, 3:47364 
SUPERHEAVY ELEMENTS 

See TRANS 104 ELEMENTS 
SUPEROXIDE RADICALS/CHEMICAL REACTIONS 

Products of reaction of superoxide and hydroxy] radicals with 

Mn” cation, 3:48450 
SUPERTANKERS 
See TANKER SHIPS 
SUPPORTS 
See also FOUNDATIONS 
POWERED SUPPORTS 
SUPPORTS/DESIGN 
System for the thermomobile support of a reactor pressure vessel 
(Patent; BWR; PWR), 3:47470 
SUPPORTS/STATIC LOADS 
Shield support resistance and its transmission to the roof, 3:46413 
SUPPORTS/TESTING 
Strata pressure and support: prediction and control of deformation 
in mine workings, 3:46471 
SURFACE AIR 
See also AIR 
EARTH ATMOSPHERE 
SURFACE AIR/AERODYNAMICS 

Finite element numerical study of atmospheric turbulent motion 

and diffusion in planetary boundary layer, 3:48647 (BNL-24187) 
SURFACE AIR/BOUNDARY LAYERS 
Finite clement numerical study of atmospheric turbulent motion 
and diffusion in planetary boundary layer, 3:48647 (BNL-24187) 
SURFACE AIR/CARBON DIOXIDE 
Carbon dioxide cycle and the biosphere, 3:48087 
SURFACE AIR/SAMPLING 

Environmental monitoring at Ames Laboratory: calendar year 

1977, 3:48656 (I1S-4365) 
SURFACE EXPLOSIONS 

Effects of nuclear weapons. Third edition (Book), 3:48643 (TID- 
28061) 

SURFACE MINING/ENVIRONMENTAL EFFECTS 

Environmental control technology survey: lowa Coal Project 
Demonstration Mine No. 1, 3:46374 (IS-ICP-57) 

SURFACE MINING/ENVIRONMENTAL IMPACTS 

Coal research, development and demonstration program. Draft 
environmental impact statement, 3:46373 (ERDA-1557-D) 

National Coal Utilization Assessment. a preliminary assessment of 
the health and environmental effects of coal utilization in the 
Midwest. Volume I. Energy scenarios, technology 
characterizations, air and water resource impacts, and health 
effects, 3:46370 (ANL/AA-6(Vol.1)) 

SURFACE MINING/FEASIBILITY STUDIES 
Province acquires rights to Nova Scotia surface coal, 3:46432 
SURFACE MINING/HEALTH HAZARDS 

National Coal Utilization Assessment. a preliminary assessment of 
the health and environmental effects of coal utilization in the 
Midwest. Volume I. Energy scenarios, technology 
characterizations, air and water resource impacts, and health 
effects, 3:46370 (ANL/AA-6(Vol.1)) 

SURFACE MINING/LAND RECLAMATION 

Coal mining and reclamation at SPC operations, 3:46406 

Environmental control technology survey: Iowa Coal Project 
Demonstration Mine No. 1, 3:46374 (IS-ICP-57) 

Integrated mined-area reclamation and land-use planning. Volume 
2. Methods and criteria for land use and resources planning in 
surface mined areas, 3:48711 (ANL/EMR-1(Vol.2)) 

National Coal Utilization Assessment. a preliminary assessment of 
the health and environmental effects of coal utilization in the 
Midwest. Volume I. Energy scenarios, technology 
characterizations, air and water resource impacts, and health 
effects, 3:46370 (ANL/AA-6(Vol.1)) 

Natural revegation of acid coal spoils in southeast Iowa, 3:46375 
(IS-ICP-61) 

Reclamation landscaping with drip irrigation, 3:46382 

Surface reclamation situations and practices on coal exploration 
and surface mine sites at Sparwood, B.C., 3:46380 

SURFACE MINING/MINERAL WASTES 

Overburden rocks of the Kansk-Achinsk Basin as a raw material 

for the production of agloporite, 3:46460 
SURFACE MINING/MINING EQUIPMENT 

Coal mining and reclamation at SPC operations, 3:46406 

Conditions, technical solutions and prospects of application of 
continuous action machinery at open-pit mines of Kansk- 
Achinsk Basin, 3:46453 
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Intermittently operating double systems for the extraction and 
transport in underground and open cast mining: methods of 
selection, 3:48585 

SURFACE MINING/OVERBURDEN 

Overburden rocks of the Kansk-Achinsk Basin as a raw material 

for the production of agloporite, 3:46460 
SURFACE MINING/WASTE WATER 
Discussion about the economic viability of water from brown coal 
open-pit mines, 3:46363 
SURFACE WATERS 
See also COASTAL WATERS 
LAKES 
RIVERS 
SEAS 
STREAMS 
SURFACE WATERS/CONTAMINATION 

Study of trench water at low-level radioactive waste disposal sites, 
3:48708 

Transuranium elements in aquatic and terrestrial environments, 
3:48676 (ORNL-5257) 

SURFACE WATERS/GEOCHEMICAL SURVEYS 

Field technique for the measurement of uranium in natural waters, 

3:46828 
SURFACE WATERS/POLLUTION 

Actinide elements in aquatic and terrestrial environments, 3:48703 
(ORNL-5365) 

SURFACE WATERS/SAMPLING 

Environmental monitoring at Ames Laboratory: calendar year 
1977, 3:48656 (IS-4365) 

SURFACE WATERS/TEMPERATURE DISTRIBUTION 
Computer program to plot isotherms in bodies of water. 
Environmental Sciences Division publication No. 1199, 3:48720 
(ORNL/TM-6395) 
SURFACE-ACTIVE AGENTS 

See SURFACTANTS 
SURFACTANTS 

See also WETTING AGENTS 
SURFACTANTS/ADSORPTION 

Mechanism of the adsorption of surface-active agents on coals, 

3:46335 
SUSPENSIONS (FUEL) 

See FUEL SLURRIES 
SWEDEN/EARTHQUAKES 

Earthquakes of Sweden 1891-1957, 1963-1972, 3:48933 (KBS-TR- 
21 


SWEDEN/ENERGY POLICY 
Energy policy in Sweden, 3:48152 (NP-22405) 
SWEDEN/ENERGY SOURCE DEVELOPMENT 
Energy policy in Sweden, 3:48152 (NP-22405) 
SWEDEN/TECTONICS 
Tectonic analysis of southern Sweden. Vaettern - northern 
Skaane, 3:48932 (KBS-TR-20) 
SWEDEN/TRANSPORTATION SYSTEMS 
Dial-a-ride with customer-operated dispatching, 3:48246 
SWEDEN/WIND POWER PLANTS 

Swedish wind energy R and D program proposal for three years, 
1975-77, 3:47297 (CONF-740855-P2) 

Wind power into the Swedish electric power system, 3:47288 
(CONF-740855-P2) 

SWEDEN/WIND TURBINES 

Pumped hydro storage for wind energy in Sweden, 3:47329 

(CONF-740855-P2) 
SYDSVENSKA KRAFT AB REACTOR 1 
See BARSEBAECK-] REACTOR 
SYMPLECTIC GROUPS 
See SP GROUPS 
SYNTHANE PROCESS/CHARS 

Hot and dry char letdown system for the Synthane Pilot Plant. 
Phase II report, 3:46238 (PERC-0058-30) 

SYNTHANE PROCESS/COMPARATIVE EVALUATIONS 

Process alternatives for sulfur management. Overview report. 
Series No. I: F-7, 3:46220 (FE-2240-41) 

SYNTHANE PROCESS/FUEL FEEDING SYSTEMS 

Prototype pilot plant operation: Synthane process. Annual 
operations report No. 3, October 1, 1976-September 30, 1977, 
3:46205 (COO-0003-14) 

Synthane Pilot Plant, South Park Township, Pennsylvania. Run 
report No. 1-DB. Operating period: February-August 1977, 
3:46206 (COO-0003-26) 

SYNTHANE PROCESS/INFORMATION NEEDS 

Fundamental data needs for coal conversion technology. Six- 
month progress report, August 15, 1976-February 15, 1977, 
3:46207 (COO-4059-1) 

SYNTHANE PROCESS/PILOT PLANTS 

Prototype pilot plant operation: Synthane process. Annual 
operations report No. 3, October 1, 1976-September 30, 1977, 
3:46205 (COO-0003-14) 
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Scale-up requirements of the Exxon catalytic coal gasification 
process. Monthly report, October 1-October 31, 1977, 3:46227 
(FE-2480-12) 

Synthane Pilot Plant, South Park Township, Pennsylvania. Run 
report No. 1-DB. Operating period: February-August 1977, 
3:46206 (COO-0003-26) 

SYNTHESIS GAS/CHEMICAL COMPOSITION 

Methanation feed gas carbon dioxide level. Final report. Series 

No. I: E-6, 3:46222 (FE-2240-45) 
SYNTHESIS GAS/METHANATION 

Methanation feed gas carbon dioxide level. Final report. Series 

No. I: E-6, 3:46222 (FE-2240-45) 
SYNTHESIS GAS/PURIFICATION 
Methanation feed gas carbon dioxide level. Final report. Series 
No. I: E-6, 3:46222 (FE-2240-45) 
SYNTHETIC FUELS 
See also HYDROGEN FUELS 
MOBIL M-GASOLINE PROCESS 
SYNTHETIC FUELS/CHEMICAL COMPOSITION 

Identification of probahle automotive fuels composition: 1985- 
2000, 3:48295 (HCP/W3684-01/1) 

SYNTHETIC FUELS/ENVIRONMENTAL EFFECTS 

Synthetic Fuels Program, 3:48659 (ORNL-5365) 

SYNTHETIC FUELS/PRODUCTION 

Fuels from biomass program. Program summary, 3:47096 (DOE/ 
ET-0022/1) 

Green factories for liquid fuel, 3:47098 (LBL-7586) 

SYNTHETIC FUELS/RESEARCH PROGRAMS 

Fuels from biomass program. Program summary, 3:47096 (DOE/ 
ET-0022/1) 

SYNTHOIL PROCESS/CATALYSTS 

Deactivation mechanisms for a cobalt molybdate coal liquefaction 
catalyst, 3:46282 

SYNTHOIL PROCESS/COMPARATIVE EVALUATIONS 

Chemicals from coal. Final report based on HRI H-Coal product, 
3:46258 (FE-1534-50) 

SYNTHOIL PROCESS/INFORMATION NEEDS 

Fundamental data needs for coal conversion technology. Six- 
month progress report, August 15, 1976-February 15, 1977, 
3:46207 (COO-4059-1) 


T MATRIX 
See S MATRIX 
TADPOLES 
See LARVAE 
TALC/LUNG CLEARANCE 
Experimental evaluation of the clearance of 3,4-benzo(a)pyrene in 
association with talc from hamster lungs, 3:48901 
TANKER SHIPS/DESIGN 
Combined ships for transporting petroleum and cargo, 3:46717 
TANKER SHIPS/ECONOMICS 
Combined ships for transporting petroleum and cargo, 3:46717 
TANKER SHIPS/ENGINEERING 
Combined ships for transporting petroleum and cargo, 3:46717 
TANKER SHIPS/GAS SPILLS 
Confined boiling rates of liquefied petroleum gas on water, 
3:46762 (HCP/P4548-01) 
TANKS/DESIGN 
Feasibility study and design of ferrocement tanks for solar energy 
storage at Science Museum of Virginia. Final report of Task 
Team 3 (Ferro cement), 3:47242 (TID-28282) 
TANKS/FOUNDATIONS 
Investigation of setting and design of oil tank foundations, 3:46752 
TANTALUM/PHYSICAL RADIATION EFFECTS 
Ordered void arrays in ion irradiated Ta, 3:48380 
TANTALUM/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
TANTALUM COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Synthesis and characterization of new metal-metal bonded species. 
II. Crystal and molecular structure of dimeric niobium(III) and 
tantalum(III) bromide adducts with tetrahydrothiophene. Direct 
stereochemical evidence of bonding electron density in 
confacial bioctahedra with metal-metal double bonds, 3:48440 
TAR 
See also BITUMENS 
COAL TAR 


TEMPERATURE EFFECTS/RESPONSE MODIFYING 


TAR/CHEMICAL COMPOSITION 
Comparative characteristics of the organic matter of Devonian 
and Jurassic combustible shales of the Ukhta deposit, 3:46790 
TAR/OXIDATION 
Oxidation of oil tar to increase coke output, 3:46694 
TARAPUR-1 REACTOR/PRESSURE VESSELS 
In-service inspection of Tarapur units No. 1 and No. 2 reactor 
pressure vessels and primary coolant pressure boundary, 3:47435 
TARAPUR-2 REACTOR/PRESSURE VESSELS 
In-service inspection of Tarapur units No. 1 and No. 2 reactor 
pressure vessels and primary coolant pressure boundary, 3:47435 
TARGETS/IMPLOSIONS 
Theoretical study of ion bunching for pellet fusion in self- 
consistent time dependent space charge fields, 3:49288 
TARIFFS/FORECASTING 
Models for freight tariff estimation, 3:48055 (CTS-76-7) 
TARIFFS/SIMULATION 
Models for freight tariff estimation, 3:48055 (CTS-76-7) 
TAU PARTICLES/DECAY 
Heavy-lepton decay and the A; resonance, 3:48978 
TBP 


(Tributyl phosphate.) 
TBP/RADIOLYSIS 
Identification of complexing radiolytic products of the Purex 
Systems (20% TBP-Dodecane-HNOs), 3:46875 (KFK-2304) 
CT 


See TWO-COMPONENT TORUS 
TECHNETIUM 99/DOSIMETRY 

Assessment of °°Tc releases to the atmosphere: a plea for applied 
research (Dose to man through food chain concentration), 
3:48710 (ORNL/TM-6260) 

TECHNETIUM 99/ENVIRONMENTAL TRANSPORT 

Assessment of *°Tc releases to the atmosphere: a plea for applied 
research (Dose to man through food chain concentration), 
3:48710 (ORNL/TM-6260) 

Interaction of radionuclides with geomedia associated with the 
Waste Isolation Pilot Plant (WIPP) site in New Mexico, 3:46942 
(SAND-78-0297) 

TECHNETIUM 99/INGESTION 

Assessment of °°Tc releases to the atmosphere: a plea for applied 
research (Dose to man through food chain concentration), 
3:48710 (ORNL/TM-6260) 

TECHNETIUM 99/RADIOECOLOGICAL CONCENTRATION 

Assessment of °*°Tc releases to the atmosphere: a plea for applied 
research (Dose to man through food chain concentration), 
3:48710 (ORNL/TM-6260) 

TECHNETIUM 99/RETENTION 

Assessment of °*Tc releases to the atmosphere: a plea for applied 
research (Dose to man through food chain concentration), 
3:48710 (ORNL/TM-6260) 

TECHNETIUM 99/ROOT ABSORPTION 

Assessment of °*Tc releases to the atmosphere: a plea for applied 
research (Dose to man through food chain concentration), 
3:48710 (ORNL/TM-6260) 

TECHNETIUM ISOTOPES/RADIONUCLIDE MIGRATION 

Sorption of long-lived radionuclides in clay and rock. Part 1. 
Determination of distribution coefficients, 3:48705 (UCRL- 
Trans- 11340) 

TECHNOLOGY UTILIZATION/MANPOWER 
Energy conservation workshop: training requirements for 
technicians, 3:48118 (CONF-7710118-) 
TELEPHONES/RELIABILITY 
System 731--telephone system for mines, 3:48573 
TEMPERATURE (0400-1000 K) 
See HIGH TEMPERATURE 
TEMPERATURE DISTRIBUTION/ISOTHERM 

Computer program to plot isotherms in bodies of water. 
Environmental Sciences Division publication No. 1199, 3:48720 
(ORNL/TM-6395) 

TEMPERATURE EFFECTS 

Final thermal preferendum of fishes: shuttling behavior and 
acclimation overshoot, 3:48846 

Locomotor activity in Chrysemys picta: response to asynchronous 
cycles of temperature and photoperiod, 3:48751 

Upper temperature tolerances of Tellina tenuis and T. fabula, 
3:48842 

Viability of embryos of the winter flounder Pseudopleuronectes 
americanus exposed to combinations of cadmium and salinity at 
selected temperatures, 3:48848 

TEMPERATURE EFFECTS/BIOLOGICAL EFFECTS 

Synergistic effects of lead, salinity and temperature on embryonic 

development of the mussel Mytilus galloprovincialis, 3:48845 
TEMPERATURE EFFECTS/RESPONSE MODIFYING 

FACTORS 

Influences of size, sex, and temperature on the toxicity of mercury 
to two species of crayfishes, 3:48843 





TENNESSEE/GEOCHEMICAL SURVEYS 


TENNESSEE/GEOCHEMICAL SURVEYS 

Savannah River Laboratory hydrogeochemical and stream 
sediment reconnaissance. Preliminary basic data release, ground 
water in Winston-Salem 1°x 2° NTMS area, North Carolina, 
Virginia, and Tennessee. National Uranium Resource 
Evaluation Program., 3:46807 (DPST-78-146-3) 

TENNESSEE/SEISMIC SURVEYS 
Earthquake instrumentation in the southeastern region, 3:48937 
(Y/EN-213) 
TERMINAL FACILITIES 
See also LIQUEFIED NATURAL GAS 
STORAGE FACILITIES 
TERMINAL FACILITIES/ENVIRONMENTAL IMPACTS 

Detailed environmental analysis concerning a proposed liquefied 
natural gas facility, Point Conception, California for Western 
LNG Terminal Associates. Docket No. CP75-83-3 (Docket 77- 
001-LNG), 3:46763 (NP-23223) 

TERMINAL FACILITIES/MATERIALS HANDLING 

Thunder Bay Terminals to move Saskatchewan lignite, 3:46496 

TERRESTRIAL ECOSYSTEMS 

Terrestrial ecology, 3:48688 (ORNL-5257) 

TERRESTRIAL ECOSYSTEMS/BIOLOGICAL STRESS 

Air pollution effects on forest growth and succession: applications 
of a mathematical model, 3:48855 (CONF-780636-3) 

TERRESTRIAL ECOSYSTEMS/CONTAMINATION 

Earth sciences, 3:48702 (ORNL-5257) 

Environmental Sciences Division annual progress report for 
period ending September 30, 1977. ESD Publication No. 1145, 
3:48658 (ORNL-5365) 

Transuranium elements in aquatic and terrestrial environments, 
3:48676 (ORNL-5257) 

TERRESTRIAL ECOSYSTEMS/DATA ANALYSIS 
Ecosystem Analysis Program, 3:48689 (ORNL-5365) 
Terrestrial Ecology Section, 3:48694 (ORNL-5365) 
TERRESTRIAL ECOSYSTEMS/ENVIRONMENTAL EFFECTS 
Coastal zone: a symposium, 3:48687 (CONF-7706127-(Summ.)) 
TERRESTRIAL ECOSYSTEMS/MATHEMATICAL MODELS 
Ecosystem Analysis Program, 3:48689 (ORNL-5365) 
TERRESTRIAL ECOSYSTEMS/POLLUTION 

Actinide elements in aquatic and terrestrial environments, 3:48703 
(ORNL-5365) 

Environmental behavior of trace contaminants, 3:48692 (ORNL- 
5257) 

TEST FACILITIES/MECHANICAL STRUCTURES 

Conceptual design of the LCP coil support structure, 3:49202 

(ORNL/TM-6195) 
TESTES/DISEASES 

Effect of uranium intoxication on the course of autoimmune 

allergic orchitis in rats, 3:48904 (UCRL-Trans-4583) 
TESTES/NEOPLASMS 
Induction of testicular sarcomas in Fischer rats by intratesticular 
injection of nickel subsulfide, 3:48806 
TEXACO GASIFICATION PROCESS/COMPARATIVE 
EVALUATIONS 
Coal gasification for industrial use and power, 3:46249 
TEXACO GASIFICATION PROCESS/ECONOMICS 

Economics of Texaco gasification: combined cycle systems. Final 
report. Economic studies of coal gasification combined cycle 
systems for electric power generation, 3:46208 (EPRI-AF-753) 

TEXACO GASIFICATION PROCESS/OPERATION 

Economic feasibility study: fuel grade methanol from coal for 
Office of Commercialization of the Energy Research and 
Development Administration, 3:46241 (TID-27606) 

TEXAS 
See also PANTEX PLANT 
TEXAS/LAKES 

Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson: phytoplankton succession and the 
productivity of individual algal species. Interim report No. 7, 
3:48716 (CRWR-136) 

Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson. Nutrient and dissolved oxygen 
dynamics of a short detention time Texas reservoir. Interim 
report No. 5, 3:48715 (CRWR-134) 

TEXAS/WIND POWER 

Operational, cost, and technical study of large windpower systems 
integrated with an existing electric utility. Final report, 3:47299 
(COO-2621-2) 

TEXAS/WIND POWER PLANTS 

Operational, cost, and technical study of large windpower systems 
integrated with an existing electric utility. Final report, 3:47299 
(COO-2621-2) 

TEXT EDITORS 

Dedicated minicomputer improves online text editing (Data 

Director project), 3:49330 (UCRL-50025-77-3) 
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TEXTILE INDUSTRY/AIR POLLUTION 
Reviews of the environmental effects of pollutants. III. 
Chromium, 3:48908 (ORNL/EIS-80) 
TEXTILE INDUSTRY/ENERGY EFFICIENCY 
Energy efficiency improvement target in the textile mill products 
industry (SIC 22). Volume II. Final target support document, 
3:48123 (FEA/D-77/234) 
TEXTILE INDUSTRY/SOLAR PROCESS HEAT 
Feasibility evaluation solar heated textile process water. Volume 
II. Appendices. Final report, 3:47220 (SRO-0885-77/2/2) 
TEXTILE INDUSTRY/WATER POLLUTION 
Reviews of the environmental effects of pollutants. III. 
Chromium, 3:48908 (ORNL/EIS-80) 
TFTR REACTORS/GAMMA DOSIMETRY 
Construction of isodose contour maps for the TFTR, 3:49189 
TFTR REACTORS/NEUTRAL ATOM BEAM INJECTION 
Development of the TFTR neutral beam injection system, 3:49242 
(CONF-771129-) 
TFTR REACTORS/NEUTRAL BEAM SOURCES 
Development of the TFTR neutral beam injection system, 3:49242 
(CONF-771129-) 
TFTR REACTORS/NEUTRON DOSIMETRY 
Construction of isodose contour maps for the TFTR, 3:49189 
THALASSEMIA/BIOLOGICAL EFFECTS 
Effects of a radiation-induced a-thalassemia on the production of 
multiple forms of hemoglobins in fetal mice, 3:48833 (CONF- 
780638-1) 
THALASSEMIA/RADIOINDUCTION 
Effects of a radiation-induced a-thalassemia on the production of 
multiple forms of hemoglobins in fetal mice, 3:48833 (CONF- 
780638-1) 
THALLIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
THE NEXT STEP DEVICE 
See TNS REACTORS 
THEBAINE/CHEMICAL REACTIONS 
Biosynthetic conversion of thebaine to codeinone. Mechanism of 
ketone formation from enol ether in vivo, 3:48459 
THERAPY 
Toxicity of inhaled Ca-DTPA in the beagle dog, 3:48906 
THERAPY/DRUGS 
Treatment of skin-invading capillarid nematode in a colony of 
South African clawed frogs (Xenopus laevis), 3:48808 
THERMAL BATTERIES/CHEMICAL REACTIONS 
Thermal battery reaction products, 3:48029 (SAND-78-0185C) 
THERMAL BATTERIES/FABRICATION 
Thermal cells and batteries using the Mg/FeS2 and LiAl/FeS2 
systems, 3:48026 (SAND-77-1579C) 
THERMAL BATTERIES/PERFORMANCE 
Study of some parameters affecting the performance of Ca/ 
CaCrO, thermal cells, 3:48030 (SAND-1526C) 
Thermal cells and batteries using the Mg/FeS2 and LiAl/FeS2 
systems, 3:48026 (SAND-77-1579C) 
THERMAL CONDUCTION 
(Heat transfer by conduction.) 
THERMAL CONDUCTION/MATHEMATICAL MODELS 
Evaporation of a liquid droplet, 3:48475 
THERMAL EFFLUENTS/BIOLOGICAL EFFECTS 
Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson: phytoplankton succession and the 
productivity of individual algal species. Interim report No. 7, 
3:48716 (CRWR-136) 
Cooling systems, 3:48737 (ORNL-5365) 
THERMAL EFFLUENTS/ENVIRONMENTAL EFFECTS 
Environmental Sciences Division annual progress report for 
period ending September 30, 1977. ESD Publication No. 1145, 
3:48658 (ORNL-5365) 
THERMAL EFFLUENTS/ENVIRONMENTAL IMPACTS 
Effect of localized man-made heat and moisture sources in 
mesoscale weather modification, 3:48082 
THERMAL EFFLUENTS/WATER POLLUTION 
ERDA’s oceanographic program for the mid-atlantic coastal 
region (Research on environmental effects of energy 
development), 3:48743 (BNL-24016) 
THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 
Feasibility study and design of ferrocement tanks for solar energy 
storage at Science Museum of Virginia. Final report of Task 
Team 3 (Ferro cement), 3:47242 (TID-28282) 
THERMAL ENERGY STORAGE EQUIPMENT/MATERIALS 
Feasibility study and design of ferrocement tanks for solar energy 
storage at Science Museum of Virginia. Final report of Task 
Team 3 (Ferro cement), 3:47242 (TID-28282) 





OCTOBER 31, 1978 


THERMAL ENERGY STORAGE EQUIPMENT/ 

MATHEMATICAL MODELS 

Anharmonic analysis of a time-dependent packed bed thermocline, 
3:47239 (SAND-77-8686) 

THERMAL ENERGY STORAGE EQUIPMENT/ 

PERFORMANCE TESTING 

Solar Total Energy Test Facility Project test results: High- 
Temperature Thermocline Storage Subsystem, 3:47238 (SAND- 
77-1528) 

THERMAL ENERGY STORAGE EQUIPMENT/RESEARCH 

PROGRAMS 

Fiscal year 1978 annual operating plan for the Thermochemical 
Energy Storage and Transport (TEST) program of the National 
Thermal Energy Storage program, 3:48021 (SAND-77-8288) 

THERMAL ENERGY STORAGE EQUIPMENT/ 

THERMOCHEMICAL HEAT STORAGE 

Fiscal year 1978 annual operating plan for the Thermochemical 
Energy Storage and Transport (TEST) program of the National 
Thermal Energy Storage program, 3:48021 (SAND-77-8288) 

THERMAL FISSION/CHARGE DISTRIBUTION 
Theoretical investigation on shell and deformation effects on most 
probable charge in nuclear fission, 3:48997 
THERMAL INSULATION/DESIGN 
Heat-insulating structure (Patent), 3:48251 
THERMAL INSULATION/ECONOMICS 

Evaluation of economic insulation thickness for hot pipe line 

installations, 3:48255 
THERMAL INSULATION/PERFORMANCE TESTING 

Studies on a fibre insulation in the pressure suppression test stand, 

3:48402 (Juel-1405) 
THERMAL INSULATION/PIPES 

Evaluation of economic insulation thickness for hot pipe line 

installations, 3:48255 
THERMAL INSULATION/THERMAL DEGRADATION 

Effects of alternate fuels Refractory Test Facility (RTF) test 1. 
Analysis of selected aluminosilicate refractory bricks, mortars, 
and fibrous insulations degraded by domestic residual oil 
combustion products, 3:48579 (ORNL/TM-6351) 

THERMAL POLLUTION 
(Environmental temperature rise due to waste heat disposal) 
THERMAL POLLUTION/AERIAL MONITORING 
Processing aerial and satellite data, 3:48738 
THERMAL POLLUTION/BIOLOGICAL EFFECTS 

Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson. Nutrient and dissolved oxygen 
dynamics of a short detention time Texas reservoir. Interim 
report No. 5, 3:48715 (CRWR-134) 

Environmental Sciences Division annual progress report for 
period ending September 30, 1976. ESD Publication No. 1102, 
3:48674 (ORNL-5257) 

Power plant effects, 3:48736 (ORNL-5257) 

THERMAL POLLUTION/ENVIRONMENTAL EFFECTS 

Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson. Nutrient and dissolved oxygen 
dynamics of a short detention time Texas reservoir. Interim 
report No. 5, 3:48715 (CRWR-134) 

THERMAL POWER PLANTS 
See also GEOTHERMAL POWER PLANTS 
THERMAL POWER PLANTS/CAPACITY 

Investigation of the maximum possible load on a power unit, 

3:47339 
THERMAL POWER PLANTS/CHEMICAL EFFLUENTS 

Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson: phytoplankton succession and the 
productivity of individual algal species. Interim report No. 7, 
3:48716 (CRWR-136) 

THERMAL POWER PLANTS/COOLING SYSTEMS 

Calculation of evaporative loss coefficients for thermal power 
plants, 3:47342 (HEDL-TME-78-33) 

THERMAL POWER PLANTS/STEAM TURBINES 

Optimal initial parameters of peaking steam turbine power units, 
3:47356 

Valve contingency detection system for a turbine power plant 
(Patent), 3:47355 

THERMAL POWER PLANTS/THERMAL EFFLUENTS 

Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson: phytoplankton succession and the 
productivity of individual algal species. Interim report No. 7, 
3:48716 (CRWR-136) 

Before and after studies of the effects of a power plant installation 
on Lake Lyndon B. Johnson. Nutrient and dissolved oxygen 
dynamics of a short detention time Texas reservoir. Interim 
report No. 5, 3:48715 (CRWR-134) 

THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 


THERMONUCLEAR FUELS/SHIELDING 


THERMAL REACTORS/REACTOR KINETICS 

Nuclear data for actinide production and depletion calculations, 

3:49000 (DP-MS-78-39) 
THERMAL SHIELDS 
Thermal radiation transfer through LMFBR deck insulation, 
3:47579 
THERMAL WATERS/CHEMICAL PROPERTIES 
Geothermal Heating System In Paris, 3:47276 
THERMAL WATERS/CORROSIVE EFFECTS 

Geothermal Heating System In Paris, 3:47276 

Geothermal applications on the Madison (Pahasapa) aquifer 
system in South Dakota. Final report, October 1, 1976- 
September 30, 1977, 3:47274 (IDO-1625-2) 

THERMAL WATERS/FLUID FLOW 

Hydrological investigation of stream flow in the Onikobe 

geothermal area, 3:47250 
THERMAL WATERS/SCALING 

Geothermal applications on the Madison (Pahasapa) aquifer 
system in South Dakota. Final report, October 1, 1976- 
September 30, 1977, 3:47274 (IDO-1625-2) 

THERMAL WATERS/TEMPERATURE MEASUREMENT 

Hydrological investigation of stream flow in the Onikobe 
geothermal area, 3:47250 

THERMOCHEMICAL HEAT STORAGE 

Attached metal complex catalysts for a solar energy storage 
system, 3:47243 

Thermochemical system for the management of heat from LWRs, 
3:47437 

THERMOCHEMICAL HEAT STORAGE/CATALYSTS 

Development of a practical photochemical energy storage system. 
Quarterly report, July 1, 1977-September 30, 1977, 3:47240 
(SRO-893-11) 

THERMOCHEMICAL HEAT STORAGE/RESEARCH 

PROGRAMS 

Development of a practical photochemical energy storage system. 
Quarterly report, 3:47241 (SRO-893-13) 

Fiscal year 1978 annual operating plan for the Thermochemical 
Energy Storage and Transport (TEST) program of the National 
Thermal Energy Storage program, 3:48021 (SAND-77-8288) 

THERMOCOUPLES/RESPONSE FUNCTIONS 
Simple model for locating the front of a reverse-combustion link 
from thermocouple-response data, 3:46248 (UCRL-52461) 
THERMODYNAMIC CYCLES/DESIGN 
High-efficiency steam power cycles for fusion reactors, 3:49272 
THERMODYNAMIC PROPERTIES/COMPUTER CODES 

HP-67 calculator programs for thermodynamic data and phase 

diagram calculations, 3:49036 (LBL-5485) 
THERMOMETERS/RESPONSE FUNCTIONS 
Modified noise analysis method for the estimation of temperature 
sensor response time characteristics, 3:47478 
THERMONUCLEAR DEVICES 
See also ORMAK DEVICES 
STELLARATORS 
TOKAMAK DEVICES 
THERMONUCLEAR DEVICES/LASER-RADIATION 

HEATING 

COz laser interaction with magnetically confined plasmas. Annual 
report, 3:49158 (RLO-2225-T28-16) 

THERMONUCLEAR EXPLOSIONS 

Ignition of thermonuclear microexplosions by the acceleration of a 

magnetically insulated foil to ultrahigh velocities, 3:49283 
THERMONUCLEAR FUELS/ABLATION 

Equilibrium and linear stability of gas flow near an ablating pellet, 
3:49249 (CONF-771129-) 

Magnetic shielding effects in pellet plasma interactions, 3:49250 
(CONF-771129-) 

Pellet ablation studies at Garching, 3:49252 (CONF-771129-) 

Pellet experiments at ORNL, 3:49251 (CONF-771129-) 

Pellet refueling program at Risoe, 3:49253 (CONF-771129-) 

Review of pellet fueling, 3:49248 (CONF-771129-) 

THERMONUCLEAR FUELS/FABRICATION 

Fabrication of targets from solid hydrogen for laser thermonuclear 

fusion, 3:46983 
THERMONUCLEAR FUELS/IMPLOSIONS 
Particle beam targets containing preheated fuel and magnetic 
fields, 3:49275 (SAND-77-1640C) 

THERMONUCLEAR FUELS/LIFETIME 

Review of pellet fueling, 3:49248 (CONF-771129-) 
THERMONUCLEAR FUELS/MECHANICAL PROPERTIES 

Cryogenic implications for DT, 3:46987 (CONF-771129-) 
THERMONUCLEAR FUELS/PHYSICAL PROPERTIES 

Cryogenic implications for DT, 3:46987 (CONF-771129-) 
THERMONUCLEAR FUELS/SHIELDING 

Magnetic shielding effects in pellet plasma interactions, 3:49250 
(CONF-771129-) 





THERMONUCLEAR FUELS/STABILITY 


THERMONUCLEAR FUELS/STABILITY 
Equilibrium and linear stability of gas flow near an ablating pellet, 
3:49249 (CONF-771129-) 
THERMONUCLEAR IGNITION 
Ignition of thermonuclear microexplosions by the acceleration of a 
magnetically insulated foil to ultrahigh velocities, 3:49283 
ONUCLEAR REACTIONS 


Tokamak approach to controlled thermonulcear fusion, 3:49171 
THERMONUCLEAR REACTOR COOLING SYSTEMS 
Mechanical design and analysis for a EPR first wall/blanket/ 
shield system, 3:49177 (ANL/FPP/TM-103) 
Tokamak experimental power reactor, 3:49147 (ANL/FPP/TM- 
103) 
THERMONUCLEAR REACTOR COOLING SYSTEMS/ 
MAGNETOHYDRODYNAMICS 
MHD effects on liquid-metal coolants in the blanket of the 
tokamak hybrid breeder, 3:49217 
THERMONUCLEAR REACTOR MATERIALS/GAMMA 
RADIATION 
Macroscopic cross-section sensitivity study for the TNS integral 
experiments, 3:49300 
THERMONUCLEAR REACTOR MATERIALS/ION 
IMPLANTATION 
Whisker growth: a new mechanism for helium blistering of 
I in complex radiation environments, 3:48358 (DP-MS- 
-119 
THERMONUCLEAR REACTOR MATERIALS/MATERIALS 
TESTING 


Fiscal year 1977 DT fusion neutron irradiations and dosimetry at 
the LLL Rotating Target Neutron Source, October 26, 1977, 
3:49297 (UCID-17815) 

THERMONUCLEAR REACTOR MATERIALS/ 

MULTIPLICATION FACTORS 

Consistent comparison of neutron multipliers for fusion blankets, 
3:49187 

THERMONUCLEAR REACTOR MATERIALS/NEUTRON 

REACTIONS 

Consistent comparison of neutron multipliers for fusion blankets, 
3:49187 

Discrete cross-section expansion for discrete ordinate codes, 
3:49301 

Macroscopic cross-section sensitivity study for the TNS integral 
experiments, 3:49300 

THERMONUCLEAR REACTOR MATERIALS/RESPONSE 

FUNCTIONS 

MACKLIB-IV, a new library of nuclear response functions, 
3:49299 

THERMONUCLEAR REACTOR MATERIALS/SPUTTERING 

Computer simulation of the reflection of hydrogen and the 
sputtering of hydrogen from metal hydrides, 3:49292 (CONF- 
78043 1-6) 

Erosion of iron and nickel based alloys by mono- and multi- 
energetic light ion bombardment in the energy range from 0.1 to 
8 keV, 3:49302 

Monte Carlo studies of sputtering, 3:49296 (SAND-77-8755) 

Sputtering and chemical attack of 304 stainless steel, aluminum, 
od oe by hydrogen ions of 100 eV energy, 3:48353 (CONF- 

1-10 
THERMONUCLEAR REACTOR MATERIALS/SWELLING 
Whisker growth: a new mechanism for helium blistering of 
—— in complex radiation environments, 3:48358 (DP-MS- 
-1 
THERMONUCLEAR REACTOR WALLS 
See also FIRST WALL 
THERMONUCLEAR REACTOR WALLS/ACTIVATION 

ANALYSIS 

REBATE: neutron activation code for the tokamak fusion test 
reactor (TFTR), 3:49298 

THERMONUCLEAR REACTOR WALLS/DESIGN 
Resistive requirements for the vacuum wall of a tokamak fusion 
reactor, 3:49174 (ANL/FPP/TM-103) 
THERMONUCLEAR REACTOR WALLS/DESORPTION 
Studies of hydrogen-recycle from the walls in tokamaks using a 
lasma-wall interaction simulator, 3:49293 (CONF-780431-7) 
THERMONUCLEAR REACTOR WALLS/MATERIALS 


Behavior of Type 316 stainless steel under simulated fusion reactor 
irradiation, 3:49291 (CONF-780213-8) 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed.) 
See also DOUBLET REACTORS 
E-BEAM TYPE REACTORS 
FIELD-REVERSED MIRROR REACTORS 
I-BEAM TYPE REACTORS 
ISX REACTORS 
LASER FUSION REACTORS 
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MAGNETIC MIRROR TYPE REACTORS 
PLT REACTORS 
TFTR REACTORS 
THERMONUCLEAR REACTOR WALLS 
TMR REACTORS 
TNS REACTORS 
TOKAMAK TYPE REACTORS 
UWMAK REACTORS 
THERMONUCLEAR REACTORS/ACCIDENTS 
Tritium management in fusion reactors, 3:49270 (UCRL-80479) 
THERMONUCLEAR REACTORS/COMPUTER NETWORKS 
NET: an inter-computer file transfer command, 3:49058 (ORNL/ 
CSD/TM-56) 
THERMONUCLEAR REACTORS/ENERGY STORAGE 
Argonne National Laboratory euergy storage and transfer 
experimental program, 3:49214 (ANL/FPP/TM-103) 
THERMONUCLEAR REACTORS/ENVIRONMENTAL 
IMPACTS 
Environmental Development Plan (EDP). Magnetic fusion 
program (Environmental, health, and safety concerns of 
Magnetic Fusion Program), 3:46986 (DOE/EDP-0008) 
Tritium management in fusion reactors, 3:49270 (UCRL-80479) 
THERMONUCLEAR REACTORS/FIRE HAZARDS 
Assessment of fire hazards in buildings housing fusion energy 
experiments, 3:49271 (UCRL-81072) 
THERMONUCLEAR REACTORS/FUEL INJECTION 
SYSTEMS 
Linear resonance acceleration of pellets, 3:49257 (CONF-771129-) 
ORNL pellet acceleration program, 3:49254 (CONF-771129-) 
Review of gas gun technology with emphasis on fusion fueling 
applications, 3:49255 (CONF-771129-) 
Summary of fueling by pellet injection, 3:49258 (CONF-771129-) 
THERMONUCLEAR REACTORS/HEAVY ION 
ACCELERATORS 
Half year report on the Lawrence Berkeley Laboratory Heavy 
Ion Fusion Program, October 31, 1977-March 31, 1978, 3:48603 
(LBL-7591) 
THERMONUCLEAR REACTORS/HYDROGEN 
PRODUCTION 
Fusion reactor: high-temperature electrolysis system (FR-HTES), 
3:4698 


THERMONUCLEAR REACTORS/MATERIALS HANDLING 
Tritium management in fusion reactors, 3:49270 (UCRL-80479) 

THERMONUCLEAR REACTORS/NEUTRAL ATOM BEAM 
INJECTION 


Summary of fueling by neutral beams, 3:49243 (CONF-771129-) 
THERMONUCLEAR REACTORS/PLANNING 
Development of nuclear fusion, its demands on the economy: a 
rough draft concerning the changeover, as fast as possible, of 
the US industry to fusion energy, 3:49069 
Fusion energy applications program of the Office of Fusion 
Energy, 3:49159 
THERMONUCLEAR REACTORS/PLASMA BEAM 
INJECTION 
Fueling by coaxial plasma guns, 3:49234 (CONF-771129-) 
THERMONUCLEAR REACTORS/RADIOACTIVE WASTE 
DISPOSAL 
Tritium management in fusion reactors, 3:49270 (UCRL-80479) 
THERMONUCLEAR REACTORS/REACTOR FUELING 
Assessment of fusion fueling technology, 3:49259 (CONF-771129-) 
Fueling by coaxial plasma guns, 3:49234 (CONF-771129-) 
Linear resonance acceleration of pellets, 3:49257 (CONF-771129-) 
ORNL pellet acceleration program, 3:49254 (CONF-771129-) 
Proceedings of the fusion fueling workshop, 3:49233 (CONF- 
771129-) 
Review of pellet fueling, 3:49248 (CONF-771129-) 
Review of gas gun technology with emphasis on fusion fueling 
applications, 3:49255 (CONF-771129-) 
Summary of fueling by neutral beams, 3:49243 (CONF-771129-) 
Summary of fueling by pellet injection, 3:49258 (CONF-771129-) 
THERMONUCLEAR REACTORS/RESPONSE FUNCTIONS 
MACK/MACKLIB system for nuclear response functions, 
3:49290 (ANL/FPP/TM-104) 
THERMONUCLEAR REACTORS/REVIEWS 
Controlled fusion and plasma physics. Report on the 8. European 
conference, Prague, Czechoslovakia, 19-23 September 1977, 
3:49169 
Overview of the Magnetic Fusion Energy Devlopment and 
Technology Program, 3:49152 (HCP/T3073-01) 
THERMONUCLEAR REACTORS/SOCIO-ECONOMIC 
FACTORS 
Environmental Development Plan (EDP). Magnetic fusion 
program (Environmental, health, and safety concerns of 
Magnetic Fusion Program), 3:46986 (DOE/EDP-0008) 
i - armae REACTORS/THERMODYNAMIC 


High-efficiency steam power cycles for fusion reactors, 3:49272 
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THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOPLASTICS/EXTRUSION 
Melting of an ideally rigid fusible solid on a hot moving surface, 
3:48401 (FE-2616-1) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIONAPHTHENES/BOILING POINTS 
Naphthalene-thionaphthene separation by rectification, 3:46295 
THIONAPHTHENES/DENITRIFICATION 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Sixth quarterly report, September 21, 1976- 
December 20, 1976, 3:46260 (FE-2028-7) 
THIONAPHTHENES/DESULFURIZATION 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Sixth quarterly report, September 21, 1976- 
December 20, 1976, 3:46260 (FE-2028-7) 
THIONAPHTHENES/HYDROGENATION 
Kinetics and mechanism of desulfurization and denitrogenation of 
coal-derived liquids. Sixth quarterly report, September 21, 1976- 
December 20, 1976, 3:46260 (FE-2028-7) 
THIONAPHTHENES/PRODUCTION 
Naphthalene-thionaphthene separation by rectification, 3:46295 
Pure naphthalene isolation by liquid extraction, 3:46298 
THIONAPHTHENES/REMOVAL 
Naphthalene-thionaphthene separation by rectification, 3:46295 
THIOPHENE/REMOVAL 
Improved sulfuric-acid method of making synthesis benzene, 
3:46305 
THORIUM/CHEMISTRY 
Actinide elements in aquatic and terrestrial environments, 3:48703 
(ORNL-5365) 
THORIUM/PHASE DIAGRAMS 
Conversion of (Th,U)Oz2 fuel to (Th,U)C2 for reprocessing, 
3:46855 
THORIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
THORIUM/RADIOECOLOGICAL CONCENTRATION 
Transuranium elements in aquatic and terrestrial environments, 
3:48676 (ORNL-5257) 
THORIUM 228/ENVIRONMENTAL TRANSPORT 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
THORIUM 228/METABOLISM 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
THORIUM 228/RADIOECOLOGICAL CONCENTRATION 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
THORIUM 228/TOXICITY 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
THORIUM 232/ENVIRONMENTAL TRANSPORT 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
THORIUM 232/METABOLISM 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
THORIUM 232/RADIOECOLOGICAL CONCENTRATION 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
THORIUM 232/TOXICITY 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
THORIUM 232 TARGET/NEUTRON REACTIONS 
Evaluation of **?Th(n,n1), (n,2n) and (n,3n) cross sections (Cross 
sections, diagrams, tables), 3:49002 (ORNL/TM-6316) 
Note on the fast-neutron total cross section of thorium (0.1 to 5.0 
MeV), 3:49003 
THORIUM ALLOYS 
See also THORIUM BASE ALLOYS 
THORIUM ALLOYS/BURNUP 
Design base considerations for a Th-U alloy fast reactor fuel 
element, 3:46852 
THORIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Design base considerations for a Th-U alloy fast reactor fuel 
element, 3:46852 


TITANIUM/OXIDATION 


THORIUM BASE ALLOYS/PROTECTIVE COATINGS 
Compatibility of cladding materials with thorium-uranium alloys, 
3:48348 
THORIUM CARBIDES/CHEMICAL REACTIONS 
Reaction of thorium carbide in a fused-salt/liquid-metal system, 
3:46856 
THORIUM CARBIDES/PRODUCTION 
Conversion of (Th,U)Oz fuel to (Th,U)C2 for reprocessing, 
3:46855 
THORIUM CYCLE 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
Plans for development of thorium-based fuels for breeder reactor 
applications, 3:46851 
THORIUM CYCLE/BREEDING RATIO 
Breeding performance potential for (U-Th) oxide, carbide, nitride, 
and metal-fueled LMFBRs, 3:47585 
THORIUM CYCLE/RADIOACTIVE EFFLUENTS 
Migration of uranium process wastes from the uranium-233- 
thorium-232 cycle, 3:48701 (ANL-78-22) 
THORIUM ISOTOPES/RADIONUCLIDE MIGRATION 
Sorption of long-lived radionuclides in clay and rock. Part 1. 
Determination of distribution coefficients, 3:48705 (UCRL- 
Trans- 11340) 
THORIUM OXIDES/CHEMICAL PROPERTIES 
Chemical, thermodynamic, and selected transport properties of 
thorium-based fuels for fast breeder reactors, 3:46853 
THORIUM OXIDES/MECHANICAL PROPERTIES 
Properties of thoria-urania solid solutions, 3:48386 
THORIUM OXIDES/PHASE STUDIES 
High-temperature vaporization behavior of the ThO/sub 2-x/ 
phase, 3:46857 
THORIUM OXIDES/THERMODYNAMIC PROPERTIES 
Chemical, thermodynamic, and selected transport properties of 
thorium-based fuels for fast breeder reactors, 3:46853 
Properties of thoria-urania solid solutions, 3:48386 
THREE MILE ISLAND-2 REACTOR/REACTOR LICENSING 
Impact of licensing on Three Mile Island Unit No. II, 3:47641 
THROMBIN/BIOCHEMICAL REACTION KINETICS 
Selective inactivation of thrombin by peptides of arginine 
chloromethyl ketone, 3:48767 
THROMBIN/PEPTIDES 
Selective inactivation of thrombin by peptides of arginine 
chloromethyl ketone, 3:48767 
THROMBOCYTES 
See BLOOD PLATELETS 
THTR-300 REACTOR/REACTOR KINETICS 
Calculation of effective few-group cross sections in high- 
temperature reactors with spherical fuel elements, 3:47518 
THYROID/RADIATION DOSES 
Assessment of *°Tc releases to the atmosphere: a plea for applied 
research (Dose to man through food chain concentration), 
3:48710 (ORNL/TM-6260) 
TIN ALLOYS/EMBRITTLEMENT 
Solid metal embrittlement of Ti-6A1-6V-2Sn by cadmium, silver, 
and gold, 3:48329 (SAND-78-8653) 
TISSUES 
See also SKIN 
TISSUES/RADIOCHEMICAL ANALYSIS 
Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs | through 4, 3:48672 (EML-336) 
TISSUES/SAMPLING 
Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs | through 4, 3:48672 (EML-336) 
TITANIUM/ACTIVATION ANALYSIS 
Coal elemental analysis by prompt-neutron activation analysis, 
3:48417 
TITANIUM/CHEMICAL PROPERTIES 
On the possible use of titanium and its alloys and compounds as 
active materials in batteries. A review, 3:48037 
TITANIUM/DIFFUSION 
Process for diffusing metallic coatings into ceramics to improve 
their voltage withstanding capabilities (Patent), 3:48383 
TITANIUM/NEUTRON REACTIONS 
Ti(n,xy) reaction cross section for incident neutron energies 
between 0.3 and 20.0 MeV, 3:48991 (ORNL/TM-6323) 
TITANIUM/NUCLEAR REACTION ANALYSIS 
Coal analysis by neutron-capture gamma-ray measurement in 
boreholes, 3:46389 
TITANIUM/OXIDATION 
Oxidation of titanium hydrides and titanium metal, 3:48336 
(SAND-77-2092) 
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TITANIUM/PHYSICAL RADIATION EFFECTS 
Helium generation in twelve pure elements by 14.8-MeV neutrons, 
3:48375 
TITANIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
TITANIUM/REVIEWS 
On the possible use of titanium and its alloys and compounds as 
active materials in batteries. A review, 3:48037 
TITANIUM/SORPTIVE PROPERTIES 
Deuterium pumping speeds of overlaid titanium thin films, 3:48340 
TITANIUM/STRESS CORROSION 
Compatibility studies for the ammonia-titanium-seawater system as 
related to ocean thermal energy conversion, 3:47167 (CONF- 
770331-) 
TITANIUM 46 TARGET/NEUTRON REACTIONS 
Production cross sections for (n,t) reactions in some medium and 
heavy mass nuclei at 14.6 MeV, 3:48992 
TITANIUM ALLOYS 
See also ALLOY-TZM 
INCONEL X750 
TITANIUM BASE ALLOYS 
TITANIUM ALLOYS/CHEMICAL PROPERTIES 
On the possible use of titanium and its alloys and compounds as 
active materials in batteries. A review, 3:48037 
TITANIUM ALLOYS/HYDRIDATION 
Surface analysis of the SAES ST101 getter during simulated 
pumping, 3:48376 
TITANIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Heavy-ion irradiation of a Ti-6AI-4V alloy, 3:48371 
TITANIUM ALLOYS/REVIEWS 
On the possible use of titanium and its alloys and compounds as 
active materials in batteries. A review, 3:48037 
TITANIUM BASE ALLOYS/BRAZING 
Evaluation of the feasibility of joining titanium alloy to heavymet 
tungsten alloy, 3:48309 (UCRL-13857) 
TITANIUM BASE ALLOYS/EMBRITTLEMENT 
Solid metal embrittlement of Ti-6A1-6V-2Sn by cadmium, silver, 
and gold, 3:48329 (SAND-78-8653) 
TITANIUM BASE ALLOYS/EXPLOSION WELDING 
Evaluation of the feasibility of joining titanium alloy to heavymet 
tungsten alloy, 3:48309 (UCRL-13857) 
TITANIUM HYDRIDES/OXIDATION 
Oxidation of titanium hydrides and titanium metal, 3:48336 
(SAND-77-2092) 
TITANIUM HYDRIDES/SPUTTERING 
Computer simulation of the reflection of hydrogen and the 
sputtering of hydrogen from metal hydrides, 3:49292 (CONF- 
78043 1-6) 
TITANIUM OXIDES/BAND THEORY 
XPS study of LaCoOs, 3:48400 (CONF-771127-16) 
TITANIUM OXIDES/ELECTRON MICROPROBE ANALYSIS 
Rapid characterization of drilled test earth cores by x-ray energy 
dispersive analysis, 3:47259 (PNL-2655) 
TITANIUM OXIDES/ELECTRONIC STRUCTURE 
XPS study of LaCoOs, 3:48400 (CONF-771127-16) 
TMR REACTORS/FUEL CYCLE 
“Best” ?3°U-producing blanket for the tandem mirror hybrid, 
3:49262 (UCID-17823) 
TMX DEVICES/CHARGE EXCHANGE 
Charge exchange cooling in the tandem mirror plasma 
confinement apparatus (Patent), 3:49046 
TMX DEVICES/MAGNET COILS 
Allowable misalignment of various elements of the TMX magnet 
set, 3:49205 (UCID-17766) 
TMX DEVICES/PLASMA BEAM INJECTION 
Charge exchange cooling in the tandem mirror plasma 
confinement apparatus (Patent), 3:49046 
TMX DEVICES/SPECIFICATIONS 
Tandem mirror plasma confinement apparatus (Patent), 3:49172 
TNS REACTORS/DESIGN 
Design characteristics of a TNS reactor, 3:49149 (GA-A-14882) 
Engineering parameters for four ignition TNS tokamak reactor 
systems, 3:49154 (ORNL/Sub-7117/15) 
TNS REACTORS/ECONOMIC ANALYSIS 
Parametric systems studies of TNS Tokamaks, 3:49150 (GA-A- 
14932) 
TNS REACTORS/HIGH-FREQUENCY HEATING 
Lower hybrid heating system for an ignition tokamak, 3:49039 
(ANL/FPP/TM-103) 
TNS REACTORS/MAGNET COILS 
Engineering parameters for four ignition TNS tokamak reactor 
systems, 3:49154 (ORNL/Sub-7117/15) 
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TNS REACTORS/MAINTENANCE 
Oak Ridge TNS/PEPR program is considering modified physics 
and engineering criteria to ease remote maintenance problems, 
3:49295 (CONF-780508-13) 
TNS REACTORS/MATERIALS HANDLING 
TNS quarterly progress report, July, August, September 1976, 
3:49153 (ORNL/Sub-7117/2) 
Tritium handling trade studies and design options for the GA/ 
ANL TNS, 3:49268 (ANL/FPP/TM-103) 
TNS REACTORS/NEUTRAL BEAM SOURCES 
Neutral beam system for an ignition tokamak, 3:49218 (ANL/ 
FPP/TM-103) 
TNS quarterly progress report, July, August, September 1976, 
3:49153 (ORNL/Sub-7117/2) 
TNS REACTORS/PLANNING 
Oak Ridge TNS program: context, scope, and baseline design of 
the FY 1978 activities, 3:49155 (ORNL/TM-6201) 
TNS REACTORS/REMOTE HANDLING 
Oak Ridge TNS/PEPR program is considering modified physics 
and engineering criteria to ease remote maintenance problems, 
3:49295 (CONF-780508-13) 
TNS REACTORS/RESEARCH PROGRAMS 
TNS quarterly progress report, July, August, September 1976, 
3:49153 (ORNL/Sub-7117/2) 
TNS REACTORS/SUPERCONDUCTING MAGNETS 
Engineering parameters for four ignition TNS tokamak reactor 
systems, 3:49154 (ORNL/Sub-7117/15) 
Limits on the field of ohmic heating solenoids, applied to a 
tokamak TNS, 3:49198 (ANL/FPP/TM-103) 
TNS quarterly progress report, July, August, September 1976, 
3:49153 (ORNL/Sub-7117/2) 
TNS superconducting ohmic-heating system, 3:49196 (ANL/ 
FPP/TM-103) 
TNS REACTORS/VACUUM SYSTEMS 
TNS quarterly progress report, July, August, September 1976, 
3:49153 (ORNL/Sub-7117/2) 
TOADS 
See FROGS 
TOBACCO PLANT 
See NICOTIANA 
TOKAMAK DEVICES 
See also ALCATOR DEVICE 
TWO-COMPONENT TORUS 
TOKAMAK DEVICES/BETA RATIO 
Accessibility of high 8 tokamak states, 3:49084 (ORNL/TM-6049) 
TOKAMAK DEVICES/CHARGED-PARTICLE TRANSPORT 
Accessibility of high 8 tokamak states, 3:49084 (ORNL/TM-6049) 
TOKAMAK DEVICES/ELECTRIC CURRENTS 
Effect of the helical winding HF current on the To-1 tokamak 
discharge, 3:49211 
TOKAMAK DEVICES/GAS BLANKETS 
Cold blanket studies in Jutphaas, 3:49179 (CONF-771129-) 
TOKAMAK DEVICES/HARD X RADIATION 
SHF radiation of plasma and acceleration regime of a discharge in 
the Tokamak FT-1, 3:49083 
TOKAMAK DEVICES/HIGH-FREQUENCY DISCHARGES 
Millimetre wave refraction losses in tokamak discharges, 3:49071 
TOKAMAK DEVICES/IMPURITIES 
Role of arcing in producing metal impurities in tokamaks, 3:49077 
TOKAMAK DEVICES/INSTABILITY GROWTH RATES 
Internal disruptions in tokamaks, 3:49115 
Interpretation of tokamak sawtooth oscillations, 3:49116 
TOKAMAK DEVICES/MAGNET COILS 
Double-layer field-shaping coil system, 3:49210 
TOKAMAK DEVICES/MAGNETIC FIELDS 
Measurement of magnetic fields in a tokamak using laser light 
scattering, 3:49207 
TOKAMAK DEVICES/MICROWAVE RADIATION 
Millimetre wave refraction losses in tokamak discharges, 3:49071 
TOKAMAK DEVICES/OSCILLATION MODES 
Internal disruptions in tokamaks, 3:49115 
Interpretation of tokamak sawtooth oscillations, 3:49116 
TOKAMAK DEVICES/PLASMA CONFINEMENT 
Condition for absolute confinement of alpha particles in helical 
tokamaks, 3:49044 
TOKAMAK DEVICES/PLASMA DENSITY 
SHF radiation of plasma and acceleration regime of a discharge in 
the Tokamak FT-1, 3:49083 
TOKAMAK DEVICES/PLASMA DIAGNOSTICS 
Tokamak plasma diagnostics, 3:49061 
TOKAMAK DEVICES/PLASMA DIAMAGNETISM 
SHF radiation of plasma and acceleration regime of a discharge in 
the Tokamak FT-1, 3:49083 
TOKAMAK DEVICES/PLASMA INSTABILITY 
Experimental determination of a stability factor in the “finger- 
ring’ Tokamak, 3:49122 
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TOKAMAK DEVICES/REACTOR FUELING 
Pellet refueling program at Risoe, 3:49253 (CONF-771129-) 
Re-cycling experiments in the DITE tokamak, 3:49043 
TOKAMAK DEVICES/REVIEWS 
Controlled fusion and plasma physics. Report on the 8. European 
conference, Prague, Czechoslovakia, 19-23 September 1977, 
3:49169 
Thermonuclear research development, 3:49173 
TOKAMAK DEVICES/RUNAWAY ELECTRONS 
Kinetic theory of runaway production in toroidal magnetic 
devices, 3:49095 
TOKAMAK DEVICES/SAFETY 
Experimental determination of a stability factor in the "finger- 
ring” Tokamak, 3:49122 
TOiKAMAK DEVICES/SPECIFICATIONS 
Vertically stabilized elongated cross-section tokamak (Patent), 
3:49170 
TOKAMAK DEVICES/SUPERCONDUCTING COILS 
Qualility of the simulation of torus conditions with different three 
coil arrangements, 3:49209 
TOKAMAK DEVICES/SUPERCONDUCTING MAGNETS 
Qualility of the simulation of torus conditions with different three 
coil arrangements, 3:49209 
TOKAMAK DEVICES/THERMAL CONDUCTION 
Electron thermal conduction in Tokamaks, 3:49082 
TOKAMAK DEVICES/TRANSPORT THEORY 
Cross-field thermal conduction and transport. Report on the 
IAEA advisory group meeting, Kiev, Ukrainian SSR, USSR, 
21-25 November 1977, 3:49096 
TOKAMAK DEVICES/TRAPPED-PARTICLE INSTABILITY 
Numerical simulation of trapped electron instabilities in toroidal 
geometry, 3:49109 (PPPL-1454) 
TOKAMAK DEVICES/TRAPPING 
Re-cycling experiments in the DITE tokamak, 3:49043 
TOKAMAK DEVICES/WAVE PROPAGATION 
Waveguide array excitation of lower hybrid fields in a tokamak 
plasma, 3:49130 
TOKAMAK TYPE REACTORS 
See also DOUBLET REACTORS 
ISX REACTORS 
PLT REACTORS 
TFTR REACTORS 
TNS REACTORS 
UWMAK REACTORS 
TOKAMAK TYPE REACTORS/CHARGED-PARTICLE 
TRANSPORT 
Self-consistent two-dimensional transport equations for arbitrary 
cross-section tokamaks, 3:49089 
Space-dependent thermal stability of reacting tokamak plasmas, 
3:49107 (ORNL/TM-6297) 
TOKAMAK TYPE REACTORS/CONTAINERS 
Resistive requirements for the vacuum wall of a tokamak fusion 
reactor, 3:49174 (ANL/FPP/TM-103) 
TOKAMAK TYPE REACTORS/CONTROL SYSTEMS 
Tokamak circuit, 3:49216 
TOKAMAK TYPE REACTORS/COST 
Tokamak approach to controlled thermonulcear fusion, 3:49171 
TOKAMAK TYPE REACTORS/DEMONSTRATION 
PROGRAMS 
ORNL fusion power demonstration study: an illustrative example 
of planning for the demonstration of the commercial feasibility 
of tokamak fusion power in this century (a demonstration 
study), 3:49156 (ORNL/TM-6212) 
TOKAMAK TYPE REACTORS/DESIGN 
Near-term minimum-cost tokamak ignition reactor study, 3:49163 
Recent contributions to fusion reactor design, 3:49145 (ANL/ 
FPP/TM-103) 
Tokamak approach to controlled thermonulcear fusion, 3:49171 
Tokamak divertor impact on the toroidal field magnet and 
vacuum system, 3:49178 (ANL/FPP/TM-103) 
Tokamak experimental power reactor, 3:49147 (ANL/FPP/TM- 
103) 
TOKAMAK TYPE REACTORS/DIVERTORS 
Bundle divertor. Part II. Plasma properties, 3:49192 
Tokamak divertor impact on the toroidal field magnet and 
vacuum system, 3:49178 (ANL/FPP/TM-103) 
TOKAMAK TYPE REACTORS/ELECTRIC CURRENTS 
Inductive effects in flux conserving tokamaks, 3:49203 (ORNL/ 
TM-6271) 
TOKAMAK TYPE REACTORS/ELECTRONIC CIRCUITS 
Tokamak circuit, 3:49216 
TOKAMAK TYPE REACTORS/FEASIBILITY STUDIES 
Extension of the PPPL hybrid study to pure fusion, 3:49161 
TOKAMAK TYPE REACTORS/FIRST WALL 
Safety of fusion reactors. Final report, 3:49269 (PPG-342) 


TOKAMAK TYPE REACTORS/SUPERCONDUCTING 


TOKAMAK TYPE REACTORS/FUEL CYCLE 
Capital cost estimates for advanced-fuel tokamak power plants, 


TOKAMAK TYPE REACTORS/GAS BLANKETS 
Gas blanket fueling of a tokamak reactor, 3:49247 (CONF-771129- 


) 
TOKAMAK TYPE REACTORS/JOULE HEATING 
Alternate ohmic heating coil arrangements for compact tokamak, 
3:49199 (ANL/FPP/TM-103) 
TOKAMAK TYPE REACTORS/MAGNET COILS 
Equilibrium field coil system for the Argonne EPR design, 
3:49195 (ANL/FPP/TM-103) 
Niobium-tin deals toroidal magnet system for a high field ignition 
test reactor, 3:49201 (BNL-50802) 
Plasma driving system requirements for commercial tokamak 
fusion reactors, 3:49200 (ANL/FPP/TM-103) 
TOKAMAK TYPE REACTORS/MAGNETIC ENERGY 
STORAGE 
Energy storage and transfer system for experimental power 
reactor, 3:49213 (ANL/FPP/TM-103) 
TOKAMAK TYPE REACTORS/MAGNETIC FLUX 
Inductive effects in flux conserving tokamaks, 3:49203 (ORNL/ 
TM-6271) 
Tokamak circuit, 3:49216 
TOKAMAK TYPE REACTORS/ 
MAGNETOHYDRODYNAMICS 
Plasma engineering studies for the tokamak experimental power 
reactor, 3:49146 (ANL/FPP/TM-103) 
TOKAMAK TYPE REACTORS/NEUTRAL ATOM BEAM 
INJECTION 
Beam penetration: theory and predictions, 3:49238 (CONF- 
771129-) 
Effect of neutral particles on anomalous skin current in tokamaks, 
3:49204 (PPPL-1439) 
FLOC: Field Line and Orbit Code for the study of ripple beam 
injection into tokamaks, 3:49260 (ORNL/TM-6293) 
Fueling with neutral beams, 3:49239 (CONF-771129-) 
Neutral beam injection experiments at ORNL: fueling aspects, 
3:49241 (CONF-771129-) 
TOKAMAK TYPE REACTORS/NUCLEAR ENGINEERING 
Plasma engineering studies for the tokamak experimental power 
reactor, 3:49146 (ANL/FPP/TM-103) 
TOKAMAK TYPE REACTORS/PLANNING 
ORNL fusion power demonstration study: an illustrative example 
of planning for the demonstration of the commercial feasibility 
of tokamak fusion power in this century (a demonstration 
study), 3:49156 (ORNL/TM-6212) 
TOKAMAK TYPE REACTORS/PLASMA INSTABILITY 
Space-dependent thermal stability of reacting tokamak plasmas, 
3:49107 (ORNL/TM-6297) 
TOKAMAK TYPE REACTORS/PLASMA PRESSURE 
High pressure tokamaks (Review of equilibrium and stability 
problems), 3:49085 (ORNL/TM-6289) 
TOKAMAK TYPE REACTORS/POWER SUPPLIES 
Plasma driving system requirements for commercial tokamak 
fusion reactors, 3:49200 (ANL/FPP/TM-103) 
TOKAMAK TYPE REACTORS/RADIATION HAZARDS 
Safety of fusion reactors. Final report, 3:49269 (PPG-342) 
TOKAMAK TYPE REACTORS/REACTOR FUELING 
Effects of fueling profiles on plasma transport, 3:49245 (CONF- 
771129-) 
Fueling by liquid jets, 3:49256 (CONF-771129-) 
Fueling with neutral beams, 3:49239 (CONF-771129-) 
Gas blanket fueling of a tokamak reactor, 3:49247 (CONF-771129- 


Neutral beam injection experiments at ORNL: fueling aspects, 
3:49241 (CONF-771129-) 
TOKAMAK TYPE REACTORS/REACTOR START-UP 
Negative ion beam considerations for advanced-fuel fusion, 
3:49229 (BNL-50727) 
PITR: a small-aspect-ratio, small-major-radius ignition test 
reactor, 3:49157 (PPPL-1453) 
Startup scenarios in tokamak reactors, 3:49265 
TOKAMAK TYPE REACTORS/SAFETY 
Safety of fusion reactors. Final report, 3:49269 (PPG-342) 
TOKAMAK TYPE REACTORS/SKIN EFFECT 
Effect of neutral particles on anomalous skin current in tokamaks, 
3:49204 (PPPL-1439) 
TOKAMAK TYPE REACTORS/SPECIFICATIONS 
PITR: a small-aspect-ratio, small-major-radius ignition test 
reactor, 3:49157 (PPPL-1453) 
TOKAMAK TYPE REACTORS/SUPERCONDUCTING 
CABLES 
Effect of void maldistribution on the cryogenic recovery 


capability on multifilamentary and cabled superconductors, 
3:48493 





TOKAMAK TYPE REACTORS/SUPERCONDUCTING 


TOKAMAK TYPE REACTORS/SUPERCONDUCTING 
MAGNETS 
Computational model for superconducting toroidal-field magnets 

for a tokamak reactor, 3:49194 (ANL/FPP/TM-103) 

Equilibrium field coil system for the Argonne EPR design, 
3:49195 (ANL/FPP/TM-103) 

Plasma driving system requirements for commercial tokamak 
fusion reactors, 3:49200 (ANL/FPP/TM-103) 

Superconducting magnet systems for the ANL EPR design 
(NbT), 3:49193 (ANL/FPP/TM-103) 

TOKAMAK TYPE REACTORS/TECHNOLOGY ASSESSMENT 
Tokamak approach to controlled thermonulcear fusion, 3:49171 

TOKAMAK TYPE REACTORS/TRANSPORT THEORY 
Effects of fueling profiles on plasma transport, 3:49245 (CONF- 

771129-) 

TOKAMAK TYPE REACTORS/VACUUM PUMPS 

Vacuum aspects of tritium recovery and processing, 3:49294 
(CONF-780508-9) 

TOKAMAK TYPE REACTORS/VACUUM SYSTEMS 

Vacuum aspects of tritium recovery and processing, 3:49294 
(CONF-780508-9) 

TOLUENE/TOXICITY 

Occupational! health issues and fossil-energy development, 3:46538 
(TID-28443) 

TOPOGRAPHY/DATA ANALYSIS 
ALICE system for digitizing map data, 3:48929 

TOPPING CYCLES/FLOWSHEETS 
Fossil energy program progress report for March 1978, 3:46237 

(ORNL/TM-6385) 

TORSION/MATHEMATICAL MODELS 

Finite-element method for elliptic-type differential equations, 
3:49038 (ANL-CT-78-29) 
TORULA/GROWTH 
Energy and protein production from pulp mill wastes, 3:47015 
(COO-2983-7) 
TORULOPSIS 
See TORULA 

TOTAL ENERGY SYSTEMS/SOLAR ENERGY 

Sandia Laboratories’ Midtemperature Solar Systems Test Facility, 
3:47120 (SAND-78-0940C) 

Solar Total Energy Test Facility Project test summary report: 
Rankine Cycle energy conversion subsystem, 3:47119 (SAND- 
78-0396) 

TOTAL ENERGY SYSTEMS/TEST FACILITIES 
Sandia Laboratories’ Midtemperature Solar Systems Test Facility, 

3:47120 (SAND-78-0940C) 

Solar Total Energy Test Facility Project test results: High- 

——— Thermocline Storage Subsystem, 3:47238 (SAND- 
7-1528) 

TOWER FOCUS COLLECTORS/COMPUTER CODES 
Collector field power program, 3:47109 (CONF-770850-) 
Computer program CONCEN for calculation of irradiation of 

solar power central receiver, 3:47113 (CONF-770850-) 

Computer software package for the optical analysis of central 
receivers and heliostat fields, 3:47110 (CONF-770850-) 

Description of MIRVAL, 3:47116 (CONF-770850-) 

TOWER FOCUS COLLECTORS/OPTICS 
Computer software package for the optical analysis of central 

receivers and heliostat fields, 3:47110 (CONF-770850-) 

Image generation for solar central receiver systems, 3:47106 
(CONF-770850-) 

TOWER FOCUS COLLECTORS/SIMULATION 
Computer software package for the optical analysis of central 

receivers and heliostat fields, 3:47110 (CONF-770850-) 

Image generation for solar central receiver systems, 3:47106 
(CONF-770850-) 

Receiver programs, 3:47107 (CONF-770850-) 

TOWER FOCUS POWER PLANTS/CENTRAL RECEIVERS 
Heat pipe central solar receiver. Semiannual progress report, 

September 1, 1976-May 31, 1977, 3:47118 (COO-2839-2) 

TOWER FOCUS POWER PLANTS/MEETINGS 
Proceedings of the ERDA solar workshop on methods for optical 

analysis of central receiver systems, 3:47104 (CONF-770850-) 

TOWER FOCUS POWER PLANTS/THERMAL ENERGY 
STORAGE EQUIPMENT 
Anharmonic analysis of a time-dependent packed bed thermocline, 

3:47239 (SAND-77-8686) 

TOXIC MATERIALS 

See also TOXINS 

TOXIC MATERIALS/HEALTH HAZARDS 
Toxic substances and health, 3:49338 

TOXICITY/BIOASSAY 
Preliminary toxicological study of Silastic 386 foam elastomer: 

catalyst, 3:48881 (GA-7366-MS) 

Preliminary toxicological study of Silastic 386 foam elastomer, 
3:48882 (LA-7365-MS) 


ERA Vol. 3, No. 20 


TOXINS 
See also HAZARDOUS MATERIALS 
TOXINS/REMOVAL 
Removal of methylenedianiline from chemical plant wastewater, 
3:48432 (BDX-613-1981) 
TRACE AMOUNTS/EMISSION 
Trace metal particulate emission test results from a number of 
industrial and municipal point sources, 3:48667 
TRACE AMOUNTS/MONITORING 
Retrospective trend analysis of the content of U.K. air particulate 
material 1957-1974, 3:48666 
TRACHEA/TUMOR CELLS 
Tumor induction in the trachea of hamsters with N-nitroso-N- 
methylurea, 3:48803 
TRADESCANTIA/BIOLOGICAL RADIATION EFFECTS 
Effects on plants (X and gamma radiation, barley, maize, 
Nicotiana, Saintpaulia, Tradescantia), 3:48823 (BNL-24396) 
TRAFFIC CONTROL/PLANNING 
Research in integrated urban traffic management. Preprint 2884, 
3:48245 (CONF-770448-7) 
TRAINS 
See also ELECTRIC RAILWAYS 
LEVITATED TRAINS 
TRAINS/AUTOMATION 
Experience with rope haulage systems on tracks, 3:46424 
TRAINS/CAPACITY 
Experience with rope haulage systems on tracks, 3:46424 
TRAINS/MANUFACTURING 
Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume I, 3:48127 (FEA/D-77/ 
259) 


Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume II. Target support 
document, 3:48128 (FEA/D-77/260) 

TRAINS/RELIABILITY 

Models of travel time and reliability for freight transport, 3:48056 
(CTS-76-16) 

TRANS 104 ELEMENTS/NUCLEOSYNTHESIS 

Experimental prospects for the synthesis and detection of 
superheavy elements, 3:48998 (LBL-7705) 

Feasibility studies of thermonuclear neutron capture synthesis of 
SHE, 3:48999 (UCRL-80743) 

TRANS 104 ELEMENTS/SYNTHESIS 

New experimental insights into the production of superheavy 

elements using heavy ion reactions, 3:49001 (LBL-7710) 
TRANSFER (HEAT) 

See HEAT TRANSFER 
TRANSFORMERS/OPERATION 

On the operation of current limiting transformers for charging 

high-voltage capacitor banks, 3:48575 
TRANSFORMERS/OVERVOLTAGE 
Overvoltages in high-current current transformers, 3:48574 
TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSIENTS 

Iodine release mechanism and its verification in plant operation 
(BWR; PWR), 3:47459 

Iodine spiking: cause and effect (PWR), 3:47490 

Iodine spiking in PWRs: origin and general behavior, 3:47491 

LMFBR design transients and regulatory requirements, 3:47939 

TRANSIENTS/FUEL ELEMENT FAILURE 

Behavior of unirradiated sodium-bonded carbide during mild 

overpower transients, 3:47904 
TRANSIENTS/HEAT TRANSFER 

Numerical simulation of thermohydraulic transients in LMFBR 

systems, 3:47940 
TRANSIENTS/HYDRAULICS 
Numerical simulation of thermohydraulic transients in LMFBR 
systems, 3:47940 
TRANSIENTS/REACTOR KINETICS 
Improved space-time kinetics method, 3:47869 
TRANSISTORS/FABRICATION 
Optically triggered double heterostructure structure linear 
bilateral phototransistor, 3:48568 (SAND-78-0234C) 

TRANSITION ELEMENT COMPLEXES/CHEMICAL 

PREPARATION 

— mere reactions of transition metal formyl complexes, 

4844 

TRANSITION ELEMENT COMPLEXES/CHEMICAL 

REACTION KINETICS 

ee — reactions of transition metal formyl complexes, 
TRANSITION ELEMENT COMPLEXES/STRUCTURAL 

CHEMICAL ANALYSIS 

Critical evaluation of the location and refinement of a bridging 
hydrogen atom in a transition-metal hydride, Mo2(eta5- 

Cs Hs )o(CO)4(4-H)(u-P(CHs)2) by x-ray diffraction, 3:48445 
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TRANSPORT 
(Limited to the movement of goods and persons.) 
See also AIR TRANSPORT 
LAND TRANSPORT 
PNEUMATIC TRANSPORT 
TRANSPORT/FORECASTING 
Representing industry and population structure for estimating 
freight flows, 3:48235 (CTS-76-8) 
TRANSPORT/TARIFFS 
Models for freight tariff estimation, 3:48055 (CTS-76-7) 
TRANSPORTABLE REACTORS 

(Capable of being moved when not critical and possibly partly 
dismantled.) 

TRANSPORTABLE REACTORS/DISTRICT HEATING 

Transportable district heating reactor, 3:47665 

TRANSPORTATION SYSTEMS 
See also MASS TRANSIT SYSTEMS 
RAPID TRANSIT SYSTEMS 
TRANSPORTATION SYSTEMS/BUDGETS 

Toward criteria in the development of urban transportation 

systems, 3:48247 
TRANSPORTATION SYSTEMS/DECISION MAKING 

Transport in intercity markets: an overview of the physical 

distribution system, 3:48234 (CTS-75-17) 
TRANSPORTATION SYSTEMS/ECONOMIC ANALYSIS 

User manual for freight transportation analysis software, 3:48236 
(CTS-76-18) 

TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 

Guide to reducing energy-use budget costs (Manual), 3:48131 
(HCP/U60505-91) 

TRANSPORTATION SYSTEMS/ENERGY EFFICIENCY 

Potential for transit as an energy saving option, 3:48237 (FEA/D- 
76/224) 

TRANSPORTATION SYSTEMS/EQUIPMENT 

Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume I, 3:48127 (FEA/D-77/ 
259) 

Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume II. Target support 
document, 3:48128 (FEA/D-77/260) 

TRANSPORTATION SYSTEMS/GAS TURBINES 

Turbine power for highway transportation (Brochure), 3:48120 
(DOE/CS-0030) 

TRANSPORTATION SYSTEMS/OPERATION 

Transport in intercity markets: an overview of the physical 
distribution system, 3:48234 (CTS-75-17) 

TRANSPORTATION SYSTEMS/REGULATIONS 

Energy in transport. Volume 2. Policies. Report No. 27, 3:48189 
(NP-23226) 

TRANSPORTATION SYSTEMS/RESOURCE 

CONSERVATION 

Energy in transport. Volume 2. Policies. Report No. 27, 3:48189 
(NP-23226) 

TRANSURANIUM ELEMENTS 
See also PLUTONIUM 
TRANSURANIUM ELEMENTS/RADIOECOLOGICAL 

CONCENTRATION 

Transuranium elements in aquatic and terrestrial environments, 
3:48676 (ORNL-5257) 

TRANSURANIUM ELEMENTS/RADIOECOLOGY 

Actinide elements in aquatic and terrestrial environments, 3:48703 

(ORNL-5365) 
TRAPPED-PARTICLE INSTABILITY 

Preliminary investigation of trapped particle instabilities in EBT, 
3:49108 (ORNL/TM-6318) 

TRAPPED-PARTICLE INSTABILITY/SIMULATION 

Numerical simulation of trapped electron instabilities in toroidal 
geometry, 3:49109 (PPPL-1454) 

TREAT REACTOR/REACTOR SAFETY EXPERIMENTS 

Experimentally based limits on SAREF test-fuel-motion reactivity 
feedback, 3:47918 

TREATMENT (THERAPY) 
See THERAPY 
TREES 

Acidity of tree bark as a bioindicator of forest pollution in 

southern Poland, 3:48868 
TREES/PLANT GROWTH 

Air pollution effects on forest growth and succession: applications 

of a mathematical model, 3:48855 (CONF-780636-3) 
TREES/POPULATION DYNAMICS 
Stand model for upland forests of Southern Arkansas, 3:48690 
(ORNL/TM-6225) 
TREES/YIELDS 
Fuel crops, 3:47085 (CONF-7609161-) 
TRIBUTYL PHOSPHATE 
See TBP 


TROPICAL REGIONS/AGRICULTURE 


TRI-GAS PROCESS/PROCESS DEVELOPMENT UNITS 
Test and evaluate the TRI-GAS low-Btu coal gasification process. 
80th monthly progress report for the period April 1978, 3:46232 
(FE-2798-47) 
TRITICUM 
See WHEAT 
TRITIUM/ADSORPTION 
Migration of radionuclides in soil, 3:48709 
Use of binary alloys of the lanthanides for tritium recovery, 
3:48339 
TRITIUM/ENVIRONMENTAL TRANSPORT 
Environmental Development Plan (EDP). Magnetic fusion 
program (Environmental, health, and safety concerns of 
Magnetic Fusion Program), 3:46986 (DOE/EDP-0008) 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
TRITIUM/GETTERING 
Use of binary alloys of the lanthanides for tritium recovery from 
CTR blankets, 3:46984 (LA-UR-78-1231) 
TRITIUM/LEACHING 
Migration of radionuclides in soil, 3:48709 
TRITIUM/MATERIALS HANDLING 
TNS quarterly progress report, July, August, September 1976, 
3:49153 (ORNL/Sub-7117/2) 
Tokamak experimental power reactor, 3:49147 (ANL/FPP/TM- 
103) 


Tritium handling trade studies and design options for the GA/ 
ANL TNS, 3:49268 (ANL/FPP/TM-103) 
Tritium management in fusion reactors, 3:49270 (UCRL-80479) 
TRITIUM/METABOLISM 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
TRITIUM/MONITORING 
Evaluation of tritium analysis techniques for a continuous tritium 
monitor, 3:46874 (ICP-1149) 
TRITIUM/NUCLEAR REACTION YIELD 
Production cross sections for (n,t) reactions in some medium and 
heavy mass nuclei at 14.6 MeV, 3:48992 
TRITIUM/PURIFICATION 
Unclassified information on tritium extraction and purification 
technology: attachment 1, 3:46908 (DPST-75-519) 
TRITIUM/RADIATION HAZARDS 
Environmental Development Plan (EDP). Magnetic fusion 
program (Environmental, health, and safety concerns of 
Magnetic Fusion Program), 3:46986 (DOE/EDP-0008) 
Hazards and protection from tritium produced in an experimental 
reactor loop, 3:47974 
TRITIUM/RADIOACTIVE WASTE PROCESSING 
Unclassified information on tritium extraction and purification 
technology: attachment 1, 3:46908 (DPST-75- + 
TRITIUM/RADIOECOLOGICAL CONCENTRATIO 
Nonproliferation Alternative Systems Assessment Dai 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
TRITIUM/REMOVAL 
Simulation of large scale air detritiation operations by computer 
modeling and bench-scale experimentation, 3:46989 (ANL/ 
FPP/TM-103) 
TRITIUM/SEPARATION PROCESSES 
Evaluation of tritium analysis techniques for a continuous tritium 
monitor, 3:46874 (ICP-1149) 
Unclassified information on tritium extraction and purification 
technology: attachment 1, 3:46908 (DPST-75-519) 
TRITIUM/TOXICITY 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
TRITIUM/TRANSPORT 
Shipping container for tritiated water, 3:48514 (MLM-2523(OP)) 
TRITIUM/VAPOR PRESSURE 
Raoult’s Law for liquid D-T and H-T, 3:48965 
TRITIUM RECOVERY 
Use of binary alloys of the lanthanides for tritium recovery from 
CTR blankets, 3:46984 (LA-UR-78-1231) 
TRITIUM RECOVERY/SIMULATION 
Simulation of large scale air detritiation operations by computer 
modeling and bench-scale experimentation, 3:46989 (ANL/ 
FPP/TM-103) 
TRITON REACTIONS/TWO-NUCLEON TRANSFER 
REACTIONS 
Shape transition between N = 40 and 42 in the Ga and Ge 
isotopes, 3:48994 
TROPICAL REGIONS/AGRICULTURE 
Appropriate technology in energy conserving farming systems for 
the humid topics, 3:47095 (CONF-7609161-) 





TROPICAL REGIONS/DESERTS 


TROPICAL REGIONS/DESERTS 
Atmospheric statistical dynamic models. Climate experiments: 
albedo experiments with a zonal atmospheric model, 3:48713 
(UCRL-81284) 
TROPICAL REGIONS/FORESTRY 
Atmospheric statistical dynamic models. Climate experiments: 
albedo experiments with a zonal atmospheric model, 3:48713 
(UCRL-81284) 
‘OUT 


pH-induced changes in blood lead of lead-exposed rainbow trout 
(Salmo gairdneri), 3:48784 

Tissue uptake, subcellar distribution, and metabolism of 
14CH3HgCl and CH;”°*HgCl by rainbow trout, Salmo 
gairdneri, 3:48789 

TRUCKS/MANUFACTURING 

Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume I, 3:48127 (FEA/D-77/ 
259) 

Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume II. Target support 
document, 3:48128 (FEA/D-77/260) 

TRUCKS/RELIABILITY 

Models of travel time and reliability for freight transport, 3:48056 

(CTS-76-16) 
TRYPSIN/ANTIBODIES 

Serum alpha-antitrypsin in patients with lung cancer or abnormal 

sputum cytology, 3:48780 
TUBES 

(For objects of tubular shape; not for DRIFT TUBES, ELECTRON 

TUBES or IMAGE STORAGE TUBES.) 
TUBES/EDDY CURRENT TESTING 

Rotating eddy-current probe in condenser pipe testing, 3:48561 

(BNWL-tr-325) 
TUBES/FABRICATION 
Fabrication of in-reactor creep capsules using previously 
irradiated cladding tubes, 3:48315 
TUBES/REPAIR 
Steam generator tube repair by sleeving (PWR), 3:47487 
TUBES (CONDUITS) 
See PIPES 
TUFF/RADIONUCLIDE MIGRATION 

Migration of uranium process wastes from the uranium-233- 

thorium-232 cycle, 3:48701 (ANL-78-22) 
TUFF/SORPTIVE PROPERTIES 

Migration of uranium process wastes from the uranium-233- 

thorium-232 cycle, 3:48701 (ANL-78-22) 
TULLNERFELD REACTOR/CONSTRUCTION 

Tullnerfeld - planning and construction of the first Austrian 

nuclear power plant, 3:47467 
TUMOR CELLS 

Inability of vitamin A deficiency to alter benzo(a)pyrene 

metabolism in Syrian hamsters, 3:48758 
TUMOR CELLS/ANTIGEN-ANTIBODY REACTIONS 

Accessibility and in situ deposition of gamma globulin onto solid 
rat tumors, 3:48812 (UR/3490/LCP-8) 

TUMOR CELLS/BIOCHEMICAL REACTION KINETICS 

Cellular interactions uncouple beta-adrenergic receptors from 
adenylate cyclase (Glioma cells, neuroblastoma cells, adenylate 
cyclase), 3:48772 (UCLA-12-1150) 

TUMOR CELLS/BLOOD CIRCULATION 

Accessibility and in situ deposition of gamma globulin onto solid 

rat tumors, 3:48812 (UR/3490/LCP-8) 
TUMOR CELLS/CYTOLOGICAL TECHNIQUES 

Cellular interactions uncouple beta-adrenergic receptors from 
adenylate cyclase (Glioma cells, neuroblastoma cells, adenylate 
cyclase), 3:48772 (UCLA-12-1150) 

TUMOR CELLS/IMMUNE REACTIONS 

Lack of correlation between immunologic markers and cell 
surface ultrastructure in the leukemic phase of 
lymphoproliferative diseases, 3:48770 (CONF-770333-8) 

TUMOR CELLS/SEPARATION PROCESSES 

Flow cytoenzymology: a tool in the search for neoplastic markers, 
3:48771 (UCID-81202) 

TUMOR CELLS/ULTRASTRUCTURAL CHANGES 

Lack of correlation between immunologic markers and cell 
surface ultrastructure in the leukemic phase of 

——* diseases, 3:48770 (CONF-770333-8) 


See NEOPLASMS 
TUNGSTEN/NEUTRON LEAKAGE 
Photoneutron and ***Cf neutron dose comparisons for 
radiotherapy shielding, 3:49014 
TUNGSTEN BASE ALLOYS/BRAZING 
Evaluation of the feasibility of joining titanium alloy to heavymet 
tungsten alloy, 3:48309 (UCRL-13857) 
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TUNGSTEN BASE ALLOYS/EXPLOSION WELDING 

Evaluation of the feasibility of joining titanium alloy to heavymet 
tungsten alloy, 3:48309 (UCRL-13857) 

TUNGSTEN COMPLEXES/CATALYTIC EFFECTS 

Transition metal alkyl chemistry at elevated carbon monoxide 
pressures. An infrared spectroscopic study of systems related to 
catalytic intermediates in homogeneous hydroformylation 
reactions, 3:48458 

TUNGSTEN COMPOUNDS/STRUCTURAL CHEMICAL 

ANALYSIS 

Preparation of the new heteronuclear hydride-bridged anion 
MoWCIsH* and determination of the metal-hydrogen bond 
distance in Mo2XsH* (X=Cl, Br) by infrared spectroscopy, 
3:48441 

TUNNELS 
See also MINE ROADWAYS 
WIND TUNNELS 
TUNNELS/LINERS 
Strata control in hydel projects, 3:47021 
TURBINE BLADES/CORROSION 

Engineer, design, construct, test, and evaluate a pressurized 
fluidized bed pilot plant using high sulfur coal for production of 
electric power. Phase I. Preliminary engineering technology 
support final report; turbine materials hot corrosion; erosion rig 
evaluation; test period July 1976-April 1977. Draft, 3:47337 
(HCP/T1726-33/D) 

TURBINE BLADES/EROSION 

Droplet impact setup with a liquid-metal drive, 3:47360 

Engineer, design, construct, test, and evaluate a pressurized 
fluidized bed pilot plant using high sulfur coal for production of 
electric power. Phase I. Preliminary engineering technology 
support final report; turbine materials hot corrosion; erosion rig 
evaluation; test period July 1976-April 1977. Draft, 3:47337 
(HCP/T1726-33/D) 

TURBINE BLADES/FOULING 

Effect of wake disturbances on the development of root flow 

separation in turbine stages, 3:47365 
TURBINE BLADES/MANUFACTURING 

Some results of integrated investigations of the technology of 

manufacture of large steam turbine blades, 3:47372 
TURBINE BLADES/NONDESTRUCTIVE TESTING 

Preliminary evaluation of several nondestructive-evaluation 
techniques for silicon nitride gas-turbine rotors, 3:48265 (ANL- 
77-89) 

TURBINE BLADES/PROTECTIVE COATINGS 

Engineer, design, construct, test, and evaluate a pressurized 
fluidized bed pilot plant using high sulfur coal for production of 
electric power. Phase I. Preliminary engineering technology 
support final report; turbine materials hot corrosion; erosion rig 
evaluation; test period July 1976-April 1977. Draft, 3:47337 
(HCP/T1726-33/D) 

TURBINE BLADES/STRESS ANALYSIS 
Structural performance of the DOE/Sandia 17 meter vertical axis 
wind turbine, 3:47322 (SAND-78-0880C) 
TURBINES 
See also GAS TURBINES 
HYDRAULIC TURBINES 
STEAM TURBINES 
TURBINES/COMPUTER-AIDED DESIGN 

Axial turbine stage optimization and analysis with respect to 

specific parameters, 3:48253 
TURBINES/RESEARCH PROGRAMS 

Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume I. Methodology, 
analysis, and results, 3:48175 (MTR-7447(Vol.1)) 

Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume II. Program 
description, 3:48176 (MTR-7447(Vol.2)) 

TURBOMACHINERY 
See also COMPRESSORS 
PUMPS 


TURBINES 
TURBOMACHINERY/EFFICIENCY 
Investigation of the effect of root clearances on characteristics of 
axial turbine stages, 3:47366 
TURBOMACHINERY/TURBINE BLADES 
Effect of wake disturbances on the development of root flow 
separation in turbine stages, 3:47365 
TURBULENCE/SPATIAL DISTRIBUTION 
Finite element numerical study of atmospheric turbulent motion 
and diffusion in planetary boundary layer, 3:48647 (BNL-24187) 
TURKEY/ENERGY DEMAND 
Solar heating and cooling perspective program of Turkey, 3:47184 
(CONF-761220-) 
TURKEY/SOLAR ENERGY 
Solar heating and cooling perspective program of Turkey, 3:47184 
(CONF-761220-) 
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TURKEY POINT-3 REACTOR/STEAM GENERATORS 
Turkey Point steam generator repair and influence of water 
chemstry, 3:47483 
TURKEY POINT-4 REACTOR/STEAM GENERATORS 
Turkey Point steam generator repair and influence of water 
chemstry, 3:47483 
TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TURTLES/BEHAVIOR 
Locomotor activity in Chrysemys picta: response to asynchronous 
cycles of temperature and photoperiod, 3:48751 
TWO-COMPONENT TORUS/ION BEAM INJECTION 
Reactor refueling by using cluster ions, 3:49237 (CONF-771129-) 
TWO-COMPONENT TORUS/PLASMA BEAM INJECTION 
Reactor refueling by using cluster ions, 3:49237 (CONF-771129-) 
TWO-PHASE FLOW/MATHEMATICAL MODELS 
Calculation of two-phase transient flow in low pressure systems, 
3:47674 (DP-MS-77-26) 
Virtual mass effects in two-phase flow, 3:47678 (NUREG/CR- 
0020) 
TWO-PHASE FLOW/MEASURING INSTRUMENTS 
BNL light water reactor thermohydraulic development program; 
instrumentation tasks, 3:47836 (NUREG-0375) 
Laser-Doppler anemometry technique applied to two-phase 
dispersed flows, 3:47837 (NUREG-0375) 
State of the art: two-phase flow calibration techniques, 3:47838 
(NUREG-0375) 
Two-phase flow instrumentation review group meeting, 3:47833 
(NUREG-0375) 
TWO-PHASE FLOW/MEETINGS 
Round table on column separation, 3rd, 1976, 3:48554 
TWO-PHASE FLOW/NUMERICAL ANALYSIS 
Few-pressure model for transient two-phase flows in networks, 
3:48553 
TWO-PHASE FLOW/RESEARCH PROGRAMS 
Two-phase flow phenomena in nuclear reactor technology. 
Quarterly report, September 1-November 30, 1977, 3:47843 
(NUREG/CR-0035) 
TYPE-II SUPERCONDUCTORS/MAGNETIC FLUX 
Theory of flux-flow noise in superconductors, 3:49030 (IS-M-138) 
TYPE-III SUPERCONDUCTORS 
See TYPE-II SUPERCONDUCTORS 


U 


UCLBL 
See LAWRENCE BERKELEY LABORATORY 
UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
U-GAS PROCESS/COMPARATIVE EVALUATIONS 
Economics of fuel gas from coal: an update including the British 
Gas Corporation's slagging gasifier. Final report, 3:46209 
(EPRI-AF-782) 
UINTA BASIN/NATURAL GAS DEPOSITS 
Western Gas Sands Project. Quarterly basin activities report, 
3:46753 (NVO-0655-05) 
UKRAINIAN SSR/NATURAL GAS DEPOSITS 
Lower visean terrigenous deposits: a new commercial oil and gas 
— in the Northwestern part of Dnieper-Donets basin, 
46588 
Successes of oil and gas exploration in the Ukrainian SSR since 
the October victory, 3:46563 
UKRAINIAN SSR/PETROLEUM DEPOSITS 
Exploration of lower Permian reefs in depressions in the Southeast 
of Dnieper-Donets basin, 3:46589 
Lower visean terrigenous deposits: a new commercial oil and gas 
complex in the Northwestern part of Dnieper-Donets basin, 
3:46588 
Successes of oil and gas exploration in the Ukrainian SSR since 
the October victory, 3:46563 
ULTRAVIOLET RADIATION 
Photoreactivity of aqueous anionic NO/sub x/~ with 
— II. Aromatic and aliphatic compounds in nitrite, 
4885 
ULTRAVIOLET RADIATION/BIOLOGICAL EFFECTS 
Defective and enhanced postreplication repair in classical and 
variant xeroderma pigmentosum cells treated with N-acetoxy-2- 
acetylaminofluorene, 3:48761 
UNDERGROUND BUILDINGS 
See EARTH-COVERED BUILDINGS 
UNDERGROUND EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 


UNDERGROUND MINING/MINING EQUIPMENT 


Effects of nuclear weapons. Third edition (Book), 3:48643 (TID- 
28061 


UNDERGROUND EXPLOSIONS/WAVE PROPAGATION 
Travel-time curve and structure of the earth's crust in Central 
Asia according to recordings of powerful explosions, 3:48954 
(UCRL-Trans- 11372) 
UNDERGROUND MINING 
See also LONGWALL MINING 
ROOM AND PILLAR MINING 
UNDERGROUND MINING/ACCIDENTS 
Coal mines lack proper safety arrangements, 3:46485 
Development of methods of rock burst control in Soviet mines, 
3:46435 
UNDERGROUND MINING/AIR QUALITY 
Assessment of measured results of the dust content in air in mines 
made with BARBARA 3 gravimetric continuous dust meter, 
3:46548 
UNDERGROUND MINING/COMMUNICATIONS 
Transmission of radio wave underground. Final report, 3:46472 
UNDERGROUND MINING/CONVEYORS 
Fire protection for belt conveyors underground, 3:46456 
Planning of mining enterprises during the years of the Soviet 
government, 3:46483 
UNDERGROUND MINING/CUTTER LOADERS 
Horizon control of shearer loaders, 3:46427 
Statement about the work in the Almaznoe mine, 3:46436 
UNDERGROUND MINING/DIESEL ENGINES 
Effect of different regulations in various parts of the world on the 
design and certification of diesel equipment for underground 
coal mines, 3:46408 
UNDERGROUND MINING/DRILLING EQUIPMENT 
Drilling shot holes and bolt holes in compact rocks, 3:46454 
UNDERGROUND MINING/DUSTS 
Dust control in Belgian coal mines: position at the beginning of 
1976, 3:46486 
UNDERGROUND MINING/ENERGY CONSERVATION 
Energy conserving mining system and method (Patent), 3:48582 
UNDERGROUND MINING/ENGINEERING GEOLOGY 
Technology of the underground development of ore deposits, 
3:48587 
UNDERGROUND MINING/ENVIRONMENTAL 
ENGINEERING 
Environmental engineering aspects of coal mines, 3:46540 
UNDERGROUND MINING/ENVIRONMENTAL IMPACTS 
Coal research, development and demonstration program. Draft 
environmental impact statement, 3:46373 (ERDA-1557-D) 
UNDERGROUND MINING/EXPLOSIONS 
Detection of gas burst hazards by desorption method, 3:46452 
Results obtained with the methods used to classify the anti-flash 
properties of anti-firedamp explosives, 3:46441 
UNDERGROUND MINING/FIRE PREVENTION 
Automatic detection of methane and fire hazards in hard coal 
mines, 3:46547 
Scientific basis for a fire protection system, 3:46449 
UNDERGROUND MINING/FIRES 
Mine fires, 3:46476 
UNDERGROUND MINING/GROUND SUBSIDENCE 
Elastoplastic analysis of the stress state in the rock mass in the 
neighborhood of a mine working, 3:46385 
UNDERGROUND MINING/HOISTS 
100 years of Koepe hoists, 3:46468 
Modern hoisting installations, 3:46475 
UNDERGROUND MINING/LIGHTING SYSTEMS 
Environmental engineering aspects of coal mines, 3:46540 
UNDERGROUND MINING/MATHEMATICAL MODELS 
Life-cycle description of underground coal mining. Interim 
technical report, February 1978, 3:46404 (FE-9036-1) 
UNDERGROUND MINING/MECHANICAL TESTS 
Use of small-diameter drilling for the determination of loads on 
coal seams showing no tendency to rock bursts, 3:46544 
UNDERGROUND MINING/MINE DRAINING 
Mine drainage problems in North Derbyshire, 3:46383 
UNDERGROUND MINING/MINE HAULAGE 
Development of the mining industry in Romania, 3:46480 
Improvement in transport for increased production tasks, 3:46501 
Planning of mining enterprises during the years of the Soviet 
government, 3:46483 
Possibilities of increasing the efficiency of track-bound haulage in 
roadways, particularly diesel locomotive haulage, 3:46420 
Possible tests and results from the Rope Testing Station, 3:46421 
Unspecific treatment of coal seams by means of the mechanized 
system KM-81 E, 3:46442 
UNDERGROUND MINING/MINE ROADWAYS 
Improvements to conventional drivage techniques in rock, 3:46469 
UNDERGROUND MINING/MINING EQUIPMENT 
Computer analysis of the operation of self-propelled mining 
machines, 3:48586 





UNDERGROUND MINING/MONITORING 


Design and installation of Doe 2 steep seam face at Agecroft 
colliery, 3:46409 
Development of the mining industry in Romania, 3:46480 
Exploitation of the in-seam miner and operational experience, 
3:46425 
Hazards associated with the operation of diesel driven mining 
machines in the Legnica Glogow mining basin, 3:48583 
Improvements in coalface equipment and its handling. Final 
report, 3:46473 
Intermittently operating double systems for the extraction and 
transport in underground and open cast mining: methods of 
selection, 3:48585 
Mechanisation of roadway drivage and opening-up seams, 3:46470 
Statement of work carried out and work to be done by the 
Makejevugol collective during the tenth five year plan, 3:46437 
Unspecific treatment of coal seams by means of the mechanized 
system KM-81 E, 3:46442 
Use of diesel engines in U.S. mines is threatened by safety/health 
agency, 3:46433 
Wide-web working, 3:46410 
UNDERGROUND MINING/MONITORING 
Mechanisation, monitoring, and control of processes, 3:46418 
UNDERGROUND MINING/PLANNING 
Planning of mining enterprises during the years of the Soviet 
government, 3:46483 
UNDERGROUND MINING/POWERED SUPPORTS 
Approval testing of powered support structures at MRDE, 
3:46417 


Hydraulic prop for mines, 3:46438 
UNDERGROUND MINING/PRODUCTIVITY 
Present state of drivage in rock, 3:46481 
Rationalisation of roadway drivage, 3:46450 
Statement about the work in the Almaznoe mine, 3:46436 
Unspecific treatment of coal seams by means of the mechanized 
system KM-81 E, 3:46442 
UNDERGROUND MINING/REMOTE CONTROL 
Mechanisation, monitoring, and control of processes, 3:46418 
UNDERGROUND MINING/ROCK BURSTS 
Analytic method of predicting and combating rock bursts in 
mines, 3:46541 
Detection of gas burst hazards by desorption method, 3:46452 
Development of methods of rock burst control in Soviet mines, 
3:46435 
Effect of water pumped into a gassy coal seam, 3:46451 
Research on rock bursts in the United States of America, 3:46459 
Smid, M., 3:46455 
Statement about the work in the Almaznoe mine, 3:46436 
Sudden outbursts of methane and coal, 3:46419 
UNDERGROUND MINING/ROCK DRILLING 
Use of small-diameter drilling for the determination of loads on 
coal seams showing no tendency to rock bursts, 3:46544 
UNDERGROUND MINING/ROCK MECHANICS 
Behavior of roof bolts in roadways as a function of the location of 
the longwall face, 3:46440 
Rheological model of floor uplift, 3:46466 
UNDERGROUND MINING/ROOF BOLTS 
Behavior of roof bolts in roadways as a function of the location of 
the longwall face, 3:46440 
UNDERGROUND MINING/ROOFS 
Consolidation of roofs with injected resin 116 in the staszic coal 
mine, 3:46439 
Design optimization in underground coal systems. Interim report, 
July-September 1977, 3:46403 (FE-1231-10) 
UNDERGROUND MINING/SAFETY 
Mine drainage problems in North Derbyshire, 3:46383 
UNDERGROUND MINING/SAFETY ENGINEERING 
Automatic detection of methane and fire hazards in hard coal 
mines, 3:46547 
Behavior of roof bolts in roadways as a function of the location of 
the longwall face, 3:46440 
Design and installation of Doe 2 steep seam face at Agecroft 
colliery, 3:46409 
Development of methods of rock burst control in Soviet mines, 
3:46435 
Statement of work carried out and work to be done by the 
Makejevugol collective during the tenth five year plan, 3:46437 
Use of small-diameter drilling for the determination of loads on 
coal seams showing no tendency to rock bursts, 3:46544 
UNDERGROUND MINING/SUPPORTS 
Design optimization in underground coal systems. Interim report, 
July-September 1977, 3:46403 (FE-1231-10) 
Lewis, S., 3:46411 
Shield support resistance and its transmission to the roof, 3:46413 
Strata pressure and support: prediction and control of deformation 
in mine workings, 3:46471 
Use of small-diameter drilling for the determination of loads on 
coal seams showing no tendency to rock bursts, 3:46544 
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Wide-web working, 3:46410 

UNDERGROUND ‘MINING/TRANSPORTATION SYSTEMS 
Improvement in transport for increased production tasks, 3:46501 

UNDERGROUND MINING. TION 
Detection of gas burst hazards by desorption method, 3:46452 
Environmental engineering aspects of coal mines, 3:46540 
Secondary ventiltion in mines, 3:46474 

UNDERGROUND MINING/VENTILATION SYSTEMS 
Scientific basis for designing coal mine ventilation networks, 


Statement of work carried out and work to be done by the 
Makejevugol collective during the tenth five year plan, 3:46437 
UNDERGROUND MINING/WORKING CONDITIONS 
Environmental engineering aspects of coal mines, 3:46540 
UNDERGROUND NUCLEAR STATIONS/CONTAINMENT 
SYSTEMS 
Layout and containment concept for an underground nuclear 
power plant (PWR), 3:47488 
UNDERGROUND NUCLEAR STATIONS/REACTOR SITES 
Anatomy of a decision: California nuclear power reactors must be 
placed underground, 3:47774 
UNDERWATER EXPLOSIONS 
Effects of nuclear weapons. Third edition (Book), 3:48643 (TID- 
28061) 
UNICELLULAR ALGAE/ECONOMIC ANALYSIS 
Cost analysis of microalgae biomass systems. Final report. Design 
assumptions and engineering plans for 100-square mile system, 
3:47097 (HCP/T 1605-01) 
UNICELLULAR ALGAE/PRODUCTION 
Cost analysis of microalgae biomass systems. Final report. Design 
assumptions and engineering plans for !00-square mile system, 
3:47097 (HCP/T 1605-01) 
UNITED ARAB EMIRATES 
Abu Dhabi fund for Arab economic development, 3:48066 
UNITED KINGDOM/COAL MINES 
Mine drainage problems in North Derbyshire, 3:46383 
UNITED KINGDOM/ECONOMIC GROWTH 
Energy forecasts (Forecasting to 2000), 3:48146 
UNITED KINGDOM/ENERGY DEMAND 
Energy forecasts (Forecasting to 2000), 3:48146 
Energy research and development in the United Kingdom: a 
discussion document (Monograph), 3:48103 
UNITED KINGDOM/ENERGY SUPPLIES 
Energy forecasts (Forecasting to 2000), 3:48146 
Energy research and development in the United Kingdom: a 
discussion document (Monograph), 3:48103 
UNITED KINGDOM/NUCLEAR POWER 
Windscale Report: a nuclear apologia, 3:48109 
UNITED KINGDOM/PETROLEUM INDUSTRY 
International energy trends: monthly supplement on oil trends, 
3:46703 (NP-23133) 
UNITED KINGDOM/PUMPED STORAGE POWER PLANTS 
Dinorwic pumped storage power station, 3:47986 
UNITED KINGDOM/REGULATIONS 
Effect of different regulations in various parts of the world on the 
design and — of diesel equipment for underground 
coal mines, 3:4640 
UNITED KINGDOM/REPROCESSING 
Nuclear energy and independence, 3:48108 
Windscale Report: a nuclear apologia, 3:48109 
UNITED KINGDOM/RESEARCH PROGRAMS 
Report on research and development, 1976-77 (Monograph), 


3:48102 
UNITED KINGDOM/WIND POWER 
Review of the UK Wind Power Programme 1948-1960, 3:47293 
(CONF-740855-P1) 
UNITED KINGDOM/WIND TURBINES 
High pressure hydrogen by electrolysis, 3:47328 (CONF-740855- 
P2) 


Review of the UK Wind Power Programme 1948-1960, 3:47293 
(CONF-740855-P1) 
UNITED STATES OF AMERICA 
See USA 
UNITS/CONVERSION 
Digital scale converter (Patent), 3:48572 
UNLOADING (REACTOR) 
See REACTOR FUELING 
UPWELLING/ENVIRONMENTAL EFFECTS 
Simulation study of biological responses to environmental changes 
associated with coastal upwelling off NW-Africa, 3:48714 
(BNL-24204) 
UPWELLING/MATHEMATICAL MODELS 
Simulation study of biological responses to environmental changes 
associated with coastal upwelling off NW-Africa, 3:48714 
(BNL-24204) 
URANIUM 
See also ENRICHED URANIUM 
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URANIUM/ACTIVATION ANALYSIS 
Savannah River Laboratory hydrogeochemical and stream 
sediment reconnaissance. Preliminary basic data release, ground 
water in Winston-Salem 1°x 2° NTMS area, North Carolina, 
Virginia, and Tennessee. National Uranium Resource 
Evaluation Program., 3:46807 (DPST-78-146-3) 
URANIUM/BIOLOGICAL EFFECTS 
Effect of uranium intoxication on the course of autoimmune 
allergic orchitis in rats, 3:48904 (UCRL-Trans-4583) 
URANIUM/CHARGED-PARTICLE TRANSPORT 
Electron transport in reactor materials, 3:49010 (SAND-78-0399C) 
URANIUM/CHEMISTRY 
Actinide elements in aquatic and terrestrial environments, 3:48703 
(ORNL-5365) 
URANIUM/DELAYED NEUTRON ANALYSIS 
Uranium assay using a continuous fast-neutron source (Based on 
delayed fission neutrons and corrected for oxygen interference), 
3:48418 
URANIUM/DEMAND FACTORS 
United States uranium requirements, 3:46899 (GJO-108(76)) 
URANIUM/ENRICHMENT 
Uranium enrichment capacity: public versus private ownership, 
3:48112 
URANIUM/GEOCHEMICAL SURVEYS 
Field technique for the measurement of uranium in natural waters, 
3:46828 
Uranium in alkaline waters: Okanagan area, British Columbia, 
3:46829 
URANIUM/ION EXCHANGE 
Method for loading resin beds (Patent), 3:46867 
URANIUM/MARKET 
Survey of United States uranium marketing activity, 3:46897 
(DOE/RA-0006) 
Uranium market activities, 3:46898 (GJO-108(76)) 
URANIUM/MECHANICAL PROPERTIES 
Mechanical and physical properties of cold-worked uranium rod, 
3:48331 (Y/DA-7861) 
URANIUM/MEETINGS 
Uranium industry seminar, 3:46795 (GJO-108(76)) 
URANIUM/MILLING 
Ecological analyses and applications, 3:48693 (ORNL-5365) 
URANIUM/NEUTRON TRANSPORT 
SIOB: a FORTRAN code for least-squares shape fitting several 
neutron transmission measurements using the Breit-Wigner 
multilevel formula, 3:49017 (ORNL/TM-6286) 
URANIUM/PRODUCTION 
Analysis and trends in uranium supply, 3:46838 (GJO-108(76)) 
Production statistics, 3:46837 (GJO-108(76)) 
URANIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 
URANIUM/RADIOECOLOGICAL CONCENTRATION 
Transuranium elements in aquatic and terrestrial environments, 
3:48676 (ORNL-5257) 
URANIUM/SOLVENT EXTRACTION 
Annual report of the Gama Atomic Energy Research Centre, 
National Atomic Energy Agency, April 1975-March 1976, 
3:49306 (PPGM-L94-76) 
Evaluation of five flowsheets for the recovery of uranium from 
Wits leach pulps, 3:46841 
URANIUM/SORPTION 
Biological removal of metal ions from aqueous process streams, 
3:46906 (CONF-780549-4) 
URANIUM 232/ENVIRONMENTAL TRANSPORT 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
URANIUM 232/METABOLISM 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
URANIUM 232/RADIOECOLOGICAL CONCENTRATION 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
URANIUM 232/TOXICITY 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
URANIUM 233/BREEDING 
Scoping studies of 7*°U breeding fusion fission hybrid, 3:49263 
(UCRL-80585) 
URANIUM 233/COMBUSTION 
= by 7°°Pu and 7°U droplets burning in air, 
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URANIUM DEPOSITS/EXPLORATION 


URANIUM 233/ENVIRONMENTAL TRANSPORT 

Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 

URANIUM 233/METABOLISM 

Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 

URANIUM 233/RADIOECOLOGICAL CONCENTRATION 

Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 

URANIUM 233/TOXICITY 

Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 

URANIUM 235/DELAYED NEUTRON ANALYSIS 

Neutron interrogator assay system for the Idaho Chemical 
Processing Plant waste canisters and spent fuel: preliminary 
description and operating procedures manual, 3:46969 (LA- 
7250-M) 

URANIUM 235/REACTIVITY COEFFICIENTS 

Reactivity coefficients of heavy isotopes in LASL’s fast critical 

assemblies, 3:47684 
URANIUM 235/THERMAL FISSION 

Theoretical investigation on shell and deformation effects on most 

probable charge in nuclear fission, 3:48997 
URANIUM 238/DAUGHTER PRODUCTS 

Uranium-daughter migration and U/Pb isotope apparent ages of 

uranium ores, Shirley Basin, Wyoming, 3:46802 
URANIUM 238/EQUILIBRIUM 

Determination of radioactive disequilibrium in uranium-bearing 

rocks, 3:46803 
URANIUM 238/NEUTRON REACTIONS 

Calculations of the Weale experiment using modified ENDF/B- 

IV 7°8U cross sections, 3:49186 
URANIUM 238/QUANTITATIVE CHEMICAL ANALYSIS 
Determination of radioactive disequilibrium in uranium-bearing 
rocks, 3:46803 
URANIUM 238 TARGET/XENON 136 REACTIONS 
Experimental study of the nuclear reaction 738U + '36Xe, 3:49005 
URANIUM ALLOYS/BURNUP 

Design base considerations for a Th-U alloy fast reactor fuel 

element, 3:46852 
URANIUM ALLOYS/PHYSICAL RADIATION EFFECTS 

Design base considerations for a Th-U alloy fast reactor fuel 

element, 3:46852 
URANIUM ALLOYS/PROTECTIVE COATINGS 

Compatibility of cladding materials with thorium-uranium alloys, 

3:48348 
URANIUM ALLOYS/SHAPE MEMORY EFFECT 

Development of texture and its role in shape memory behavior in 

a uranium alloy, 3:48321 (CONF-780351-1) 
URANIUM CARBIDES/CHEMICAL PREPARATION 

Novel method for the preparation of uranium metal, oxide and 

carbide via electrolytic amalgamation, 3:46868 
URANIUM CARBIDES/PHASE STUDIES 

Equilibrium thermodynamics of uranium-plutonium carbide 

LMFBR fuel, 3:46865 
URANIUM CARBIDES/PHYSICAL RADIATION EFFECTS 

Design, irradiation, and post-irradiation examination of Na-bonded 
(U,Pu)C fuel rods of the test group Mol 15, 3:47612 (EURFNR- 
1421) 

Status of carbide fuel element development, 3:47607 (EURFNR- 
1418 

URANIUM CARBIDES/PRODUCTION 

Conversion of (Th,U)Oz2 fuel to (Th,U)C2 for reprocessing, 
3:46855 

Process for the production of metal oxide particles or metal 
carbide particles (Patent), 3:46866 (RFP-Trans-240) 

URANIUM DEPOSITS/AERIAL PROSPECTING 

Airborne phoswich detector systems, 3:46825 

Large-volume plastic detector for aerial gamma-ray spectroscopy, 
3:46826 

URANIUM DEPOSITS/BIBLIOGRAPHIES 

Geological and geochemical aspects of uranium deposits. A 
selected, annotated bibliography. Vol. 1, 3:46801 (ORNL/EIS- 
121/V1) 

URANIUM DEPOSITS/EXPLORATION 

Exploration activities, 3:46811 (GJO-108(76)) 

Implications of disequilibrium in exploration for uranium ores in 
the surficial environment using radiometric techniques. A 
review, 3:46830 

Procedures manual for stream sediment reconnaissance sampling: 
uranium resource evaluation project, 3:46812 (K/UR-13) 

Radon measurements using the nuclear track technique, 3:46823 





URANIUM DEPOSITS/GAMMA LOGGING 


Savannah River Laboratory hydrogeochemical and stream 
sediment reconnaissance. Preliminary basic data release, ground 
water in Winston-Salem 1° x 2° NTMS area, North Carolina, 
Virginia, and Tennessee. National Uranium Resource 
Evaluation Program., 3:46807 (DPST-78-146-3) 

Status of the NURE program (National uranium resource 
evaluation), 3:46808 (GJO-108(76)) 

Survey of uranium exploration and assessment technology, 
3:46813 

URANIUM DEPOSITS/GAMMA LOGGING 

Gamma-ray spectral calculations for uranium wall logging, 
3:46821 

Uranium assay in boreholes by means of germanium gamma 
spectrometers, 3:46820 

URANIUM DEPOSITS/GEOLOGY 

Geological and geochemical aspects of uranium deposits. A 
pn annotated bibliography. Vol. 1, 3:46801 (ORNL/EIS- 
121/V1) 

URANIUM DEPOSITS/GEOPHYSICAL SURVEYS 
Uranium geophysical technology development, 3:46810 (GJO- 
108(76)) 
URANIUM DEPOSITS/GLOBAL ASPECTS 
Foreign uranium developments, 3:46799 (GJO-108(76)) 
URANIUM DEPOSITS/ISOTOPE DATING 
Uranium-daughter migration and U/Pb isotope apparent ages of 
uranium ores, Shirley Basin, Wyoming, 3:46802 
URANIUM DEPOSITS/NEUTRON LOGGING 
Radiation transport analyses for borehole logging probes, 3:46814 
URANIUM DEPOSITS/NEUTRON-NEUTRON LOGGING 

252 Cf-based borehole logging system for uranium, 3:46818 

Computer modeling of the prompt-fission-neutron logging 
technique, 3:46815 

Field measurements of delayed-neutron probe characteristics for 
uranium exploration, 3:46817 

Interpretation of prompt-fission-neutron uranium borehole logs, 
3:46816 

Photoneutron-based assay method for direct uranium ore-grade 
determination, 3:46819 

URANIUM DEPOSITS/PROSPECTING 

Proposal for a Federal Council decision on stipulating a research 
and development programme of the European Atomic Energy 
Community in the field of uranium prospecting. Information by 
the Federal Government, 3:46832 

Uranium reconnaissance over 160,000 miles? of Alaska’s tundra 
and rugged mountains, 3:46831 

URANIUM DEPOSITS/RADIOMETRIC SURVEYS 
Estimates of ground concentration from airborne radiometric data, 


3:46824 
URANIUM DEPOSITS/SOLUTION MINING 
Uranium solution mining cost estimating technique: means for 
rapid comparative analysis of deposits, 3:46835 
URANIUM DIOXIDE/AERIAL PROSPECTING 
MAZAS: a line-intensity _— code for the analysis of aerial 
radiometric data, 3:4682 
URANIUM DIOXIDE/CHEMICAL PREPARATION 
Method for preparing uranium dioxide formed products (Patent), 
3:46849 (RFP-Trans-241) 
Novel method for the preparation of uranium metal, oxide and 
carbide via electrolytic amalgamation, 3:46868 
URANIUM DIOXIDE/CHEMICAL PROPERTIES 
Chemical, thermodynamic, and selected transport properties of 
thorium-based fuels for fast breeder reactors, 3:46853 
URANIUM DIOXIDE/CRITICALITY 
Critical experiments with lattices of 4.75 wt% *°°U enriched UO2 
rods in water, 3:48509 
URANIUM DIOXIDE/DISSOLUTION 
Thermal opening of irradiated uranium oxide fuel elements of BR- 
5 reactor with fuel separation by solution, 3:46886 
URANIUM DIOXIDE/DRYING 
Retention and release of water by UOz pellets, 3:46864 
URANIUM DIOXIDE/FABRICATION 
Effect of precompaction on the compressibility of uranium dioxide 
powder, 3:46870 
Method for preparing uranium dioxide formed products (Patent), 
3:46849 (RFP-Trans-241) 
URANIUM DIOXIDE/MECHANICAL PROPERTIES 
Properties of thoria-urania solid solutions, 3:48386 
URANIUM DIOXIDE/MOISTURE 
Retention and release of water by UO: pellets, 3:46864 
URANIUM DIOXIDE/PERMEABILITY 
Review of the diffusion coefficient of fission-product rare gases in 
uranium dioxide, 3:48389 
URANIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
Chemical and mechanical interaction in the oxide fuel rod 
(LMFBR), 3:47608 (EURFNR-1418) 
Ex-reactor transient fission gas release studies, fuel pin PNL-2-4 
(LMFBR), 3:47548 (HEDL-TME-77-83) 
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Integral heat rate-to-incipient melting in UO2-PuO: fast reactor 
fuel, 3:47781 (HEDL-TME-77-23) 
Mechanistic prediction of transient fission-gas release from LWR 
fuel, 3:47430 (CONF-780342-1) 
URANIUM DIOXIDE/RADIOMETRIC SURVEYS 
222Rn and 7!°Pb measurements for uranium prospecting, 3:46822 
URANIUM DIOXIDE/RADIONUCLIDE MIGRATION 
Light-Water-Reactor Safety Research Program: quarterly 
rogress report, October-December 1977, 3: "47815 (ANL-78- 25) 
URANIUM DIOXIDE/SINTERING 
Method for preparation of sintered pellets of uranium dioxide 
(Patent), 3:46871 
URANIUM DIOXIDE/THERMODYNAMIC PROPERTIES 
Chemical, thermodynamic, and selected transport properties of 
thorium-based fuels for fast breeder reactors, 3:46853 
Properties of thoria-urania solid solutions, 3:48386 
URANIUM IONS/EMISSION SPECTRA 
Emission coefficient for a singly ionized uranium plasma: 
experimental and theoretical treatment, 3:48964 (LA-UR-78- 
1193) 
URANIUM ISOTOPES/LASER ISOTOPE SEPARATION 
Intraresonator isotopic filtration of emission from a dye laser, 
3:46848 
Sixteen micron chemical laser study. Report No. 1, October 1- 
December 31, 1977, 3:48438 (TID-28548) 
URANIUM ISOTOPES/RADIONUCLIDE MIGRATION 
Sorption of long-lived radionuclides in clay and rock. Part 1. 
Determination of distribution coefficients, 3:48705 (UCRL- 
Trans-11340) 
UM MINERALS/GEOCHEMISTRY 
Uranium solution-mineral equilibria at low temperatures with 
applications to sedimentary ore deposits, 3:46800 (GJO-1659-3) 
URANIUM MINERALS/SOLUBILITY 
Uranium solution-mineral equilibria at low temperatures with 
applications to sedimentary ore deposits, 3:46800 (GJO-1659-3) 
URANIUM MINES 
Uranium solution mining cost estimating technique: means for 
rapid comparative analysis of deposits, 3:46835 
URANIUM MINES/ENVIRONMENTAL EFFECTS 
Ecological analyses and applications, 3:48693 (ORNL-5365) 
URANIUM MINES/INSURANCE 
Mining and milling sectors of the nuclear fuel cycle: an approach 
to placement of property and casualty insurance, 3:46836 
URANIUM MINES/RADIATION HAZARDS 
Nonproliferation Alternative Systems Assessment Program 
(NASAP): preliminary environmental assessment of thorium/ 
uranium fuel cycle systems, 3:46965 (ORNL/TM-6069) 
URANIUM NITRATES/X-RAY FLUORESCENCE ANALYSIS 
Use of a non-linear method for including the mass uncertainty of 
gravimetric standards and system measurement errors in the 
fitting of calibration curves for XRFA freeze-dried UNOs 
standards, 3:48427 (UCRL-81180) 
URANIUM ORES/GOVERNMENT POLICIES 
New developments on the uranium sector in Australia, 3:46804 
URANIUM ORES/ISOTOPE DATING 
Uranium-daughter migration and U/Pb isotope apparent ages of 
uranium ores, Shirley Basin, Wyoming, 3:46802 
URANIUM ORES/LEACHING 
Influence of uranium extractants on pyrite oxidation ability of 
Thiobacillus ferrooxidans, 3:46840 
URANIUM ORES/MINERALIZATION 
Uranium ore systems. Experience in classification according to 
morphogenetic features, 3:46806 
URANIUM ORES/MINING 
Proposal for a Federal Council decision on stipulating a research 
and development programme of the European Atomic Energy 
Community in the field of uranium prospecting. Information by 
the Federal Government, 3:46832 
URANIUM ORES/ORE PROCESSING 
Extraction of uranium from its ores (Patent), 3:46842 
Mining and milling sectors of the nuclear fuel cycle: an approach 
to placement of property and casualty insurance, 3:46836 
Production statistics, 3:46837 (GJO-108(76)) 
Uranium mill licensing activities, 3: ned (GJO-108(76)) 
URANIUM ORES/SOLUTION MINI 
Computer modeling of five-spot well aie fluid flow during in 
situ uranium leaching, 3:46833 (BM-RI-8287) 
Cost model for solution mining of uranium, 3:46834 (GJO-108(76)) 
Highland Uranium Solution Mining Project. Draft environmental 
statement, 3:46964 (NUREG-0407) 
URANIUM ORES/SPECTROSCOPY 
Determination of radioactive disequilibrium in uranium-bearing 
rocks, 3:46803 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
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URANIUM OXIDES/PRODUCTION 

Process for the production of metal oxide particles or metal 

carbide particles (Patent), 3:46866 (RFP-Trans-240) 
URANIUM RESERVES/COST 
Discovery rates and costs for additions to constant-dollar uranium 
reserves, 3:46798 (GJO-108(76)) 
URANIUM RESERVES/DATA 
Uranium ore reserves, 3:46797 (GJO-108(76)) 
URANIUM RESERVES/EVALUATION 

Discussion of the preliminary NURE report and potential 
resources (National uranium resource evaluation), 3:46809 
(GJO-108(76)) 

URANIUM RESERVES/RESEARCH PROGRAMS 

Status of the NURE program (National uranium resource 

evaluation), 3:46808 (GJO-108(76)) 
URANYL COMPLEXES/FLUORESCENCE 

Field technique for the measurement of uranium in natural waters, 

3:46828 
URANYL COMPOUNDS 

See also URANYL NITRATES 
URANYL COMPOUNDS/ADSORPTION 

Migration of uranium process wastes from the uranium-233- 
thorium-232 cycle, 3:48701 (ANL-78-22) 

URANYL COMPOUNDS/DIFFUSION 

Migration of uranium process wastes from the uranium-233- 

thorium-232 cycle, 3:48701 (ANL-78-22) 
URANYL NITRATES/BIOLOGICAL EFFECTS 

Effect of uranium intoxication on the course of autoimmune 

allergic orchitis in rats, 3:48904 (UCRL-Trans-4583) 
URANYL NITRATES/CALIBRATION STANDARDS 

Establishing the traceability of a uranyl nitrate solution to a 

standard reference material, 3:48415 (AGNS-1040-2) 
URANYL NITRATES/CRITICALITY 

Benchmark critical experiments: high-enriched uranium solution, 

3:48508 
URBAN AREAS/RAPID TRANSIT SYSTEMS 

Toward criteria in the development of urban transportation 

systems, 3:48247 
URBAN AREAS/TRAFFIC CONTROL 

Research in integrated urban traffic management. Preprint 2884, 

3:48245 (CONF-770448-7) 
URBAN AREAS/TRANSPORT 

Proceedings of the workshop on urban freight consolidation, 
3:48187 (CONF-760165-) 

URBAN AREAS/TRANSPORTATION SYSTEMS 

Potential for transit as an energy saving option, 3:48237 (FEA/D- 
76/224) 

Representing industry and population structure for estimating 
freight flows, 3:48235 (CTS-76-8) 

Toward criteria in the development of urban transportation 
systems, 3:48247 

User manual for freight transportation analysis software, 3:48236 
(CTS-76-18) 

UREA 
Use of hydrocyclones in urea dewaxing, 3:46676 
UROGENITAL SYSTEM DISEASES 

Simultaneous determination of effective renal plasma flow and 
glomerular filtration rate using a double isotope technic, 
determination of the filtration fraction, 3:48793 

US DOE/ENERGY CONSERVATION 

Energy conservation guidelines for DOE operations and 

maintenance, 3:48119 (DOE/AD-0013) 
US DOE/ENERGY FACILITIES 

Capsule review of the ERDA facilities, FY 1977, 3:49304 (DOE/ 
ER-0001) 

US DOE/INFORMATION SYSTEMS 

Energy information data base: serial titles, 3:49337 (TID-4579- 
R10) 

US DOE/MACHINE TOOLS 

Argonne Code Center numerical control postprocessor inventory, 
3:49308 (ANL/ACC-4) 

US DOE/NUCLEAR FACILITIES 

Capsule review of the ERDA facilities, FY 1977, 3:49304 (DOE/ 
ER-0001) 

Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs | through 4, 3:48672 (EML-336) 

US DOE/ORGANIZATIONAL MODELS 

Multiprogram laboratories: a national resource for nonnuclear 
energy research, development, and demonstration, 3:48098 
(EMD-78-62) 

US DOE/ORGANIZING 

Department of Energy Organization Act. Conference report to 
accompany S. 826 submitted to the House of Representatives, 
Ninety-Fifth Congress, First Session (Committee of conference 
report), 3:48156 


USA 


US DOE/PROCUREMENT 
Annual procurement operations report, FY 1977, 3:48051 (DOE/ 
PR-0006/1) 
US DOE/RESEARCH PROGRAMS 
DOE's flywheel program, 3:47988 (CONF-771053-) 
DOE's program on synthetic fuels for electric power, 3:46150 
Environmental Development Plan (EDP). Summary and status of 
environmental development plans, FY 1979, 3:48744 (DOE/ 
EDP-0025) 
National photovoltaic program plan, 3:47038 (DOE/ET-0035(78)) 
US EPA/CLEAN AIR ACT 
Risk assessment and EPA's air program for stationary sources, 
3:48665 
US EPA/CONTAMINATION REGULATIONS 
EPA regulations and the radiological dose commitment from coal- 
fired power plants, 3:46381 
US ERDA 
See also IDAHO NATIONAL ENGINEERING 
LABORATORY 
PANTEX PLANT 
STANFORD LINEAR ACCELERATOR CENTER 
US ERDA/BUDGETS 
Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume I. Methodology, 
analysis, and results, 3:48175 (MTR-7447(Vol.1)) 
US ERDA/ENERGY FACILITIES 
Capsule review of the ERDA facilities, FY 1977, 3:49304 (DOE/ 
ER-0001) 
US ERDA/NUCLEAR FACILITIES 
Capsule review of the ERDA facilities, FY 1977, 3:49304 (DOE/ 
ER-0001) 
US ERDA/OCEAN THERMAL ENERGY CONVERSION 
ERDA’'s OTEC program, 3:48195 (CONF-770331-) 
US ERDA/RESEARCH PROGRAMS 
ERDA’'s oceanographic program for the mid-atlantic coastal 
region (Research on environmental effects of energy 
development), 3:48743 (BNL-24016) 
National solar heating and cooling R and D program, 3:47185 
(CONF-761220-) 
US FDA/REGULATIONS 
Regulation of food and drugs including risk concepts, 3:48922 
US NRC 
Program summary report, 3:47631 (NUREG-0380(Vol.2)(No.5)) 
US NRC/BWR TYPE REACTORS 
Regulatory viewpoint of iodine spiking during reactor transients 
(PWR; BWR), 3:47648 
US NRC/NUCLEAR POWER PLANTS 
NRC regulations for nuclear power plant decommissioning, 
3:47649 
Siting considerations for nuclear power plants, 3:47644 
United States Nuclear Regulatory Commission Staff Practice and 
Procedure Digest. Supplement 2 to Digest No. 1, 3:47632 
(NUREG-0386(Suppl.2)) 
US NRC/PWR TYPE REACTORS 
Regulatory viewpoint of iodine spiking during reactor transients 
(PWR; BWR), 3:47648 
US NRC/RECOMMENDATIONS 
Proposed goals for radioactive waste management, 3:46902 
(NUREG-0300) 
US NRC/REGULATORY GUIDES 
Regulatory practice for the protection of radiation workers in 
U.S. nuclear power plants, 3:48829 
US ORGANIZATIONS 
See also NASA 
US DOE 
US ERDA 
US NRC 
US ORGANIZATIONS/ENERGY POLICY 
Energy: issues facing the 95th Congress, 3:48151 (EMD-77-34) 
USA 


See also ALABAMA 
ALASKA 
APPALACHIA 
ARIZONA 
ARKANSAS 
CALIFORNIA 
COLORADO 
CONNECTICUT 
DELAWARE 
GEORGIA 
HAWAII 
IDAHO 
ILLINOIS 
KANSAS 
KENTUCKY 
MAINE 
MARYLAND 
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MASSACHUSETTS 
MICHIGAN 
MINNESOTA 
MISSISSIPPI 
MISSOURI 
MONTANA 
NEBRASKA 
NEVADA 
NEW HAMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH CAROLINA 
NORTH DAKOTA 
OHIO 
OKLAHOMA 
PENNSYLVANIA 
PUERTO RICO 
RHODE ISLAND 
SOUTH CAROLINA 
SOUTH DAKOTA 
TENNESSEE 
TEXAS 
UTAH 
VIRGINIA 
WASHINGTON 
WASHINGTON DC 
WEST VIRGINIA 
WISCONSIN 
WYOMING 
USA/ENERGY POLICY 
United States and Canadian energy policy, 3:48158 
USA/ENERGY SOURCES 
Private enterprise, regulation, and government enterprise in the 
energy sector, 3:48157 
USA/ENERGY SUPPLIES 
Private enterprise, regulation, and government enterprise in the 
energy sector, 3:48157 
USA/GEOCHEMICAL SURVEYS 
Uranium reconnaissance over 160,000 miles? of Alaska’s tundra 
and rugged mountains, 3:46831 
USA/GEOPRESSURED SYSTEMS 
Site-specific analysis of geothermal development-data files of 
prospective sites. Vol. III, 3:47245 (HCP/T4014-01/3) 
USA/GEOTHERMAL RESOURCES 
Site-specific analysis of geothermal development-data files of 
prospective sites. Vol. III, 3:47245 (HCP/T4014-01/3) 
US IRROTHERMAL SYSTEMS 
Site-specific analysis of geothermal development-data files of 
prospective sites. Vol. III, 3:47245 (HCP/T4014-01/3) 
USA/METAL INDUSTRY 
Feasibility study: international cooperation in iron and steel 
research. Final report, 3:48250 (TID-28543) 
USA/NATURAL GAS DEPOSITS 
Oil and gas basins in the usa with prospects for oil and gas 
exploration at great depths, 3:46579 
USA/NATURAL GAS INDUSTRY 
Underground storage of natural gas by interstate pipeline 
31m) calendar year 1975, winter 1975-1976, 3:46774 (NP- 
USA/NUCLEAR POWER PLANTS 
Impact of changing in-service inspection requirements, 3:47639 
Utility — for in-service inspection of nuclear power 
plants, 3:47638 
USA/PETROLEUM DEPOSITS 
Oil and gas basins in the usa with prospects for oil and gas 
ex — at great > 579 
USA. LEUM INDU 
hee es energy trends: rai supplement on oil trends, 
3:46703 (NP-23133) 
Trends in desulfurization capabilities, processing technologies, and 
the availability of crude oils: U.S. refineries; Caribbean 
rting” refineries, 3:46649 (DOE/RA-0005) 
USA. ULATIONS 
Effect of different regulations in various parts of the world on the 
design and certification of diesel equipment for underground 
coal mines, 3:46408 
USA/RENEWABLE ENERGY SOURCES 
Renewable resources for industrial materials (Report from 
National Research Council), 3:48200 
USA/REPROCESSING 
Nuclear fuel cycle in Japan, 3:48107 
SA/RES ‘CH PROGRAMS 
National patterns of R and D resources: funds and ma.ipower in 
the United States, 1953-1977, 3:48063 (NSF-77-310) 
USA/SAFEGUARDS 
U.S.-India safeguards dispute, 3:48110 
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USA/URANIUM DEPOSITS 
Procedures manual for stream sediment reconnaissance sampling: 
uranium resource evaluation project, 3:46812 (K/UR-13) 
Some results of uranium prospecting and production increasing, 
3:46805 
USA/VANPOOLING 
Vanpooling: an update, 3:48121 (DOE/CS-0031) 
USA/WATER POLLUTION 
Cost of energy and a clean environment (Book), 3:48075 
USA/WIND TURBINES 
US-NSF/NASA Wind Energy Conversion Systems (WECS) 
program, 3:47319 (CONF-740855-P2) 
SSR 


See also KAMCHATKA 
UKRAINIAN SSR 
USSR/COAL 
Role of solid fuel in fuel-power system management and problems 
in coal improvement, 3:48162 
USSR/COAL DEPOSITS 
Bitumoids of the vitrains of the metamorphic series of coals of the 
donets basin, 3:46329 
Chromatographic analysis of extracts and of the pyrolysis 
products of central Asian hard coal, 3:46332 
USSR/COAL MINES 
Conditions, technical solutions and prospects of application of 
continuous action machinery at open-pit mines of Kansk- 
Achinsk Basin, 3:46453 
Overburden rocks of the Kansk-Achinsk Basin as a raw material 
for the production of agloporite, 3:46460 
Technical progress and safety of labor, 3:46444 
USSR/COAL RESERVES 
Soviet energy resources are to be balanced, 3:48154 
USSR/EARTHQUAKES 
Identification of sP wave on records of deep earthquakes in 
central Asia, 3:48940 (UCRL-Trans-11371) 
USSR/ECONOMIC GROWTH 
Soviet energy resources are to be balanced, 3:48154 
USSR/ENERGY DEMAND 
Role of solid fuel in fuel-power system management and problems 
in coal improvement, 3:48162 
USSR/ENERGY SOURCE DEVELOPMENT 
Soviet energy resources are to be balanced, 3:48154 
USSR/FORMED COKE PROCESSES 
Study of the production of formed furnace fuel by domestic 
methods, 3:46167 
USSR/GAS CONDENSATE FIELDS 
Present state and progress in methods of evaluation of oil, gas, and 
condensate resources, 3:46556 
USSR/GEOCHEMICAL SURVEYS 
Helium distribution in ground waters of the Western Trans- 
Caspian and its relation to tectonic structure, 3:47265 
USSR/GEOLOGIC STRA STRATA 
Factors determining the screening properties of clayey rocks of 
Eastern Azerbaijan, 3:46596 
USSR/GEOLOGICAL SURVEYS 
Differentiated evaluation of oil and gas potential of West Siberia 
——- on combined geological and geochemical information, 


USSR/HYDROELECTRIC POWER PLANTS 

Some results of optimization of intra-plant operating conditions of 
the Volga hydroelectric power plant named after the 22nd 
congress of the cpsu, 3:47026 

USSR/NATURAL GAS DEPOSITS 

Achievements of petroleum and gas explorers in the RSFSR by 
the 60th anniversary of the October Revolution and the tastes of 
further research, 3:46562 

Differentiated evaluation of oil and gas potential of West Siberia 
relying on combined geological and geochemical information, 
3:46573 

Discovery of a gas field on the Astrakhan Arch and further 
exploration and propsecting goals, 3:46754 

Main stages and results of exploration in the West Siberian oil and 
gas province, 3:46572 

Oil and gas potential of Vendian deposits in the Kama River Basin 
of Perm Region, 3:46574 

Ordovician-lower devonian complex--a new object for oil and gas 
= in the Northeast of the European part of the USSR, 

46581 

Present state and progress in methods of evaluation of oil, gas, and 
condensate resources, 3:46556 

Principal results of oil and gas exploratory work in the USSR and 
further development in the tenth Five-Year Period, 3:46580 

Triassic deposits of Southern Mangyshlak and their oil and gas 
potential, 3:46595 

Types of geoelectric sections of oil and gas-bearing regions of 
Azerbaijan, 3:46597 
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USSR/NATURAL GAS FIELDS 
Discovery of a gas field on the Astrakhan Arch and further 
exploration and propsecting goals, 3:46754 
USSR/NUCLEAR MATERIALS MANAGEMENT 
Soviet nuclear exports, 3:48642 (P-6044) 
USSR/NUCLEAR POWER PLANTS 
Nuclear power and its significance in the USSR as a source of 
energy, 3:47427 
USSR/OIL SHALE DEPOSITS 
Comparative characteristics of the organic matter of Devonian 
and Jurassic combustible shales of the Ukhta deposit, 3:46790 
USSR/OPERATION 
Some results of optimization of intra-plant operating conditions of 
the Volga hydroelectric power plant named after the 22nd 
congress of the cpsu, 3:47026 
USSR/PETROLEUM DEPOSITS 
Achievements of petroleum and gas explorers in the RSFSR by 
the 60th anniversary of the October Revolution and the tastes of 
further research, 3:46562 
Differentiated evaluation of oil and gas potential of West Siberia 
relying on combined geological and geochemical information, 
3:46573 
Dynamics of the recovery of petroleum from deposits, 3:46648 
Main stages and results of exploration in the West Siberian oil and 
gas province, 3:46572 
Oil and gas potential of Vendian deposits in the Kama River Basin 
of Perm Region, 3:46574 
Ordovician-lower devonian complex--a new object for oil and gas 
exploration in the Northeast of the European part of the USSR, 
3:46581 
Present state and progress in methods of evaluation of oil, gas, and 
condensate resources, 3:46556 
Principal results of oil and gas exploratory work in the USSR and 
further development in the tenth Five-Year Period, 3:46580 
Triassic deposits of Southern Mangyshlak and their oil and gas 
potential, 3:46595 
Types of geoelectric sections of oil and gas-bearing regions of 
Azerbaijan, 3:46597 
USSR/PETROLEUM REFINERIES 
Specialized production of monomers, 3:46677 
USSR/RESOURCES 
Role of solid fuel in fuel-power system management and problems 
in coal improvement, 3:48162 
USSR/SEISMIC SURVEYS 
New trends in the evolution of seismic methods, 3:47255 
UTAH/ENERGY SOURCE DEVELOPMENT 
Southwest: a region under stress (Analysis of environmental, 
resource-revenues, and water-resources issues), 3:48067 
UTAH/GEOTHERMAL EXPLORATION 
Electrical energizing of well casings. Final report: Volume 77-8 
(Roosevelt Hot Springs), 3:47253 (TID-28540) 
UTAH/OIL SHALE DEPOSITS 
Oil shale programs. Eighth quarterly report, October 1977- 
December 1977, 3:46779 (SAND-78-0858) 
UWMAK REACTORS/FIRST WALL 
Safety of fusion reactors. Final report, 3:49269 (PPG-342) 
UWMAK REACTORS/RADIATION HAZARDS 
Safety of fusion reactors. Final report, 3:49269 (PPG-342) 
UWMAK REACTORS/SAFETY 
Safety of fusion reactors. Final report, 3:49269 (PPG-342) 


V 


VACUUM FURNACES/PARTICLES 
Regulated particle-delivery system for vacuum furnaces, 3:48510 
VACUUM FURNACES/REMOTE HANDLING EQUIPMENT 
Regulated particle-delivery system for vacuum furnaces, 3:48510 
VACUUM PUMPS/DIVERTORS 
Vacuum aspects of tritium recovery and processing, 3:49294 
(CONF-780508-9) 
VACUUM SYSTEMS 
TNS quarterly progress report, July, August, September 1976, 
3:49153 (ORNL/Sub-7117/2) 
VALVES 
See also RELIEF VALVES 
VALVES/MATERIALS TESTING 
Coal gasification valves: Phase II. Component development test 
procedure (High temperature), 3:46224 (FE-2355-12(Rev.C)) 
VALVES/TEST FACILITIES 
Coal gasification valves: Phase II. Component development test 
procedure (High temperature), 3:46224 (FE-2355-12(Rev.C)) 


VERTICAL DIVESTITURE/EVALUATION 


VANADIUM/ACTIVATION ANALYSIS 

Savannah River Laboratory hydrogeochemical and stream 
sediment reconnaissance. Preliminary basic data release, ground 
water in Winston-Salem 1°x 2° NTMS area, North Carolina, 
Virginia, and Tennessee. National Uranium Resource 
Evaluation Program., 3:46807 (DPST-78-146-3) 

VANADIUM/PHYSICAL RADIATION EFFECTS 

Helium generation in twelve pure elements by 14.8-MeV neutrons, 
3:48375 

Surface preparation effects on blister formation and stress buildup 
in polycrystalline vanadium, 3:48354 (CONF-78043 1-13) 

VANADIUM/QUANTITATIVE CHEMICAL ANALYSIS 

Analytical determination and statistical relationships of forty-one 
elements in coal from three coal-fired steam plants (Tennessee 
and Eastern Kentucky origin), 3:46312 (CONF-780538-3) 

VANADIUM ALLOYS/BRAZING 

Evaluation of the feasibility of joining titanium alloy to heavymet 

tungsten alloy, 3:48309 (UCRL-13857) 
VANADIUM ALLOYS/EMBRITTLEMENT 

Solid metal embrittlement of Ti-6A1-6V-2Sn by cadmium, silver, 

and gold, 3:48329 (SAND-78-8653) 
VANADIUM ALLOYS/EXPLOSION WELDING 

Evaluation of the feasibility of joining titanium alloy to heavymet 
tungsten alloy, 3:48309 (UCRL-13857) 

VANADIUM ALLOYS/PHYSICAL RADIATION EFFECTS 

Heavy-ion irradiation of a Ti-6AI1-4V alloy, 3:48371 

VANADIUM COMPLEXES/ELECTRON SPIN RESONANCE 
Study of carbonaceous mesophase through the ESR spectra of 
vanadyl chelates, 3:46724 
VANPOOLING/DATA COMPILATION 
Vanpooling: an update, 3:48121 (DOE/CS-0031) 
VANPOOLING/DECISION MAKING 

Vanpooling Demonstration Project. Final report, 3:48129 (HCP/ 

M60437-03) 
VANPOOLING/IMPLEMENTATION 
Vanpooling Demonstration Project. Final report, 3:48129 (HCP/ 
M60437-03) 
VAPOR INCINERATORS 
See AFTERBURNERS 
VAPORIZATION 
See EVAPORATION 
VARIABILITY (GENETIC) 
See GENETIC VARIABILITY 
VEGETABLES 
(Edible parts of plants only.) 
See also LETTUCE 
ONIONS 
POTATOES 
VEGETABLES/CONTAMINATION 
Transuranium elements in aquatic and terrestrial environments, 
3:48676 (ORNL-5257) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
HYBRID ELECTRIC-POWERED VEHICLES 
MOTORCYCLES 
TRUCKS 
VEHICLES/ENERGY CONSERVATION 

Guide to reducing energy-use budget costs (Manual), 3:48131 

(HCP/U60505-01) 
VEHICLES/MANUFACTURING 

Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume I, 3:48127 (FEA/D-77/ 
259) 

Energy-efficiency improvement targets in the transportation 
equipment industry (SIC 37). Volume II. Target support 
document, 3:48128 (FEA/D-77/260) 

VENTILATION BARRIERS 
~— developments in passive and triggered explosion barriers, 
:46550 
VENTILATION BARRIERS/EFFICIENCY 
Investigation of the efficacy of water barriers in special conditions 
of application, 3:46549 
VENTILATION SYSTEMS/DESIGN 
ae basis for designing coal mine ventilation networks, 
46446 
VENTURI TUBES/PERFORMANCE TESTING 
Progress report on advanced two-phase instrumentation 
Blowdown studies), 3:47834 (NUREG-0375) 
VERTICAL AXIS TURBINES/AERODYNAMICS 
Low velocity panemones, 3:47313 (CONF-740855-P1) 
VERTICAL DIVESTITURE/EVALUATION 

Nations, companies, and markets: international oil and 

multinational corporations, 3:48165 





VESSELS 


VESSELS 
See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VINCA R-A REACTOR YUGOSLAVIA 
See R-A REACTOR 
VINYLBENZENE 
See STYRENE 
VIRGINIA/ENERGY CONSUMPTION 
Energy situation in the Mid-Atlantic region, 3:48137 (BNL-50703) 
VIRGINIA/ENERGY SUPPLIES 
Energy situation in the Mid-Atlantic region, 3:48137 (BNL-50703) 
VIRGINIA/GEOCHEMICAL SURVEYS 
Savannah River Laboratory hydrogeochemical and stream 
sediment reconnaissance. Preliminary basic data release, ground 
water in Winston-Salem 1° x 2° NTMS area, North Carolina, 
Virginia, and Tennessee. National Uranium Resource 
Evaluation Program., 3:46807 (DPST-78-146-3) 
VIRGINIA/SEISMIC SURVEYS 
Earthquake instrumentation in the southeastern region, 3:48937 
(Y/EN-213) 
VIRUSES 
See also BACTERIOPHAGES 
VIRUSES/BEHAVIOR 
Fluorescence enhancement assay of cell fusion (Herpes simplex 
virus), 3:48800 
VITAMIN A 
Inability of vitamin A deficiency to alter benzo(a)pyrene 
metabolism in Syrian hamsters, 3:48758 
VOLOXIDATION PROCESS 
(Separation process designed to remove volatile fission products from 
spent LMFBR fuels.) 
Advanced fuel recycle program progress report, January | to 
March 31, 1978, 3:46877 (ORNL/TM-6306) 
VOLTAGE 
See ELECTRIC POTENTIAL 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VRAIN REACTOR/FUEL ELEMENTS 
Safety analysis report use of H-451 graphite in Fort St. Vrain fuel 
elements, 3:47510 (GLP-5588) 
VRAIN REACTOR/REACTOR MATERIALS 
Safety analysis report use of H-451 graphite in Fort St. Vrain fuel 
elements, 3:47510 (GLP-5588) 
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WASHINGTON/ENERGY SUPPLIES 
Petroleum supply alternatives for the Northern Tier States 
through 1980, 3:46701 (FEA/H-76/445) 
WASHINGTON/NUCLEAR POWER PLANTS 
— deny ashington perspective on licensing energy facilities, 
WASHINGTON DC/ENERGY CONSUMPTION 
Energy situation in the Mid-Atlantic region, 3:48137 (BNL-50703) 
WASHINGTON DC/ENERGY SUPPLIES 
Energy situation in the Mid-Atlantic region, 3:48137 (BNL-50703) 
WASTE DISPOSAL 
See also RADIOACTIVE WASTE DISPOSAL 
STACK DISPOSAL 
WASTE DISPOSAL/MONITORING 
Evaluation of three 20 MW prototype flue gas desulfurization 
processes. Final report, 3:46359 (EPRI-FP-713(Vol.3)) 
WASTE HEAT UTILIZATION/RESEARCH PROGRAMS 

Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume I. Methodology, 
analysis, and results, 3:48175 (MTR-7447(Vol.1)) 

Benefit/cost analysis of accelerating R and D activities directed at 
near-term electric utility applications. Volume II. Program 
description, 3:48176 (MTR-7447(Vol.2)) 

Improved conversion efficiency workshop. Volume 2. Summary, 
3:48117 (CONF-771003-P2) 

WASTE OILS/RECYCLING 

Method for reclaiming waste lubricating oils (Patent), 3:48259 

Method for reclaiming waste lubricating oils (Patent), 3:46711 

Method of reclaiming waste oil by distillation and extraction 
(Patent), 3:48260 

Process for preparing lubricating oil from used waste lubricating 
oil (Patent), 3:46712 

WASTE OILS/SEPARATION PROCESSES 
Separation of free oil following coalescence, 3:46710 (CRWR-143) 
WASTE PROCESSING 
See also ACTIVATED SLUDGE PROCESS 
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RADIOACTIVE WASTE PROCESSING 
WASTE PROCESSING/COMPARATIVE EVALUATIONS 
Effluent treatment aqueous waste, 3:46219 (FE-2240-9) 
WASTE PROCESSING/ECONOMICS 

Technological economics applied to waste recovery and treatment 

processes, 3:48262 
WASTE WATER/DENITRIFICATION 

Anaerobic columnar denitrification of high-nitrate waste water, 

3:46929 
WASTE WATER/PURIFICATION 
Removal of methylenedianiline from chemical plant wastewater, 
3:48432 (BDX-613-1981) 
Slurry removal from washery-water clarification systems, 3:46518 
WASTE WATER/RECYCLING 

Environmental protection around carbonization plants, 3:46153 
WASTE WATER/SEPARATION PROCESSES 

Separation of free oil following coalescence, 3:46710 (CRWR-143) 
WASTE WATER/WASTE PROCESSING 

EDS coal liquefaction process development: Phase IIIA. Monthly 
technical progress report, June 1-June 30, 1977, 3:46267 (FE- 
2353-18) 

Effluent treatment aqueous waste, 3:46219 (FE-2240-9) 

Pipeline gas from coal-hydrogenation (IGT Hydrogasification 
Process). Project 9000 interim report No. 1, July 1, 1976-June 
30, 1977, 3:46225 (FE-2434-23) 

Treatment of ammoniacal water from coking plants, 3:46361 

WASTE WATER/WATER TREATMENT 

Discussion about the economic viability of water from brown coal 
open-pit mines, 3:46363 

Fossil energy program progress report for March 1978, 3:46237 
(ORNL/TM-6385) 

WASTES 
See also GASEOUS WASTES 
INDUSTRIAL WASTES 
MUNICIPAL WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SEWAGE 
SOLID WASTES 
WASTES/ENVIRONMENTAL EFFECTS 
Coal Conversion Effluents Program, 3:46378 (ORNL-5257) 
WASTES/TOXICITY 
Coal Conversion Effluents Program, 3:46378 (ORNL-5257) 
WATER 
See also DRINKING WATER 
GROUND WATER 
HEAVY WATER 
SEAWATER 
SURFACE WATERS 
WATER/ACTIVATION ANALYSIS 

Savannah River Laboratory hydrogeochemical and stream 
sediment reconnaissance. Preliminary basic data release, ground 
water in Winston-Salem 1° x 2° NTMS area, North Carolina, 
Virginia, and Tennessee. National Uranium Resource 
Evaluation Program., 3:46807 (DPST-78-146-3) 

WATER/ADSORPTION 

NMR study of the adsorption of water by coal, 3:46333 
WATER/INJECTION 

Effect of water pumped into a gassy coal seam, 3:46451 
WATER/PH VALUE 

pH-induced changes in blood lead of lead-exposed rainbow trout 
(Salmo gairdneri), 3:48784 

WATER/QUANTITATIVE CHEMICAL ANALYSIS 

Fluorometric determination of trace amount of aluminum in 
natural water by lumogallion method; masking of ferric iron 
with 0-phenanthroline, 3:48431 (ORNL-tr-4658) 

WATER/RADIOCHEMICAL ANALYSIS 

Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs 1 through 4, 3:48672 (EML-336) 

WATER/SAMPLING 

Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1977, 
3:48680 (Y/UB-9) 

Summary report of the Department of Energy, Division of 
Operational and Environmental Safety: Quality Assurance 
Programs | through 4, 3:48672 (EML-336) 

WATER/SENSIBLE HEAT STORAGE 
Solar Total Energy Test Facility Project test results: High- 
ee Thermocline Storage Subsystem, 3:47238 (SAND- 
“ ) 
WATER/SOLVENT PROPERTIES 
Water regime in magma of heightened alkalinity, 3:47281 
WATER/SORPTION 

Water uptake in a bentonite buffer mass. A model study, 3:46933 

(KBS-TR-23) 
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WATER CHEMISTRY 
DOE programs in LWR chemistry and radiation control, 3:47456 
EPRI activities in water chemistry for nuclear power plants 
(BWR; PWR), 3:47454 
Investigation on feed and waste water treatment in thermal and 
nuclear power plants, (2). Feed and waste water treatment with 
electromagnetic filter, 3:47733 
Overview of water chemistry for nuclear power plant safety 
(BWR; PWR), 3:47455 
Steam generator operations in Westinghouse PWRs as influenced 
by all volatile treatment water chemistry, 3:47482 
WATER COOLED GRAPHITE MODERATED REACTORS 
See LWGR TYPE REACTORS 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
LWGR TYPE REACTORS 
ORR REACTOR 
PWR TYPE REACTORS 
SGHWR REACTOR 
WATER COOLED REACTORS/BLOWDOWN 
Application of NEA/CSNI standard problem 3 (blowdown and 
flow reversal in the IETA-1 rig) to the validation of the 
RELAP-UK Mk IV code, 3:47812 (AEEW-R-1142) 
Progress report on advanced two-phase instrumentation, 3:47834 
(NUREG-0375) 
Status of RELAP-UK Mk III at July 1976: a program for transient 
thermal-hydraulic analysis, 3:47811 (AEEW-R-1083) 
WATER COOLED REACTORS/CONTROL ROD DRIVES 
Snubber assembly for a control rod drive (Patent), 3:47759 
WATER COOLED REACTORS/FUEL CANS 
Irradiation capsule design capable of continuously monitoring the 
creepdown of Zircaloy fuel cladding, 3:47706 
WATER COOLED REACTORS/FUEL CONSUMPTION 
Economic implications of some nuclear programs, 3:47660 
WATER COOLED REACTORS/FUEL CYCLE 
Criticality aspects of fuel storage and transport in the UK, 3:46895 
Economic implications of some nuclear programs, 3:47660 
WATER COOLED REACTORS/FUEL ELEMENT CLUSTERS 
Rod bundle CHF at low pressure, 3:47449 
WATER COOLED REACTORS/FUEL ELEMENTS 
Film region flow boiling dynamics, 3:47707 
Mobility of fission gas bubbles during transient heating conditions, 
3:47865 
WATER COOLED REACTORS/LOSS OF COOLANT 
Drift flux correlation in RELAP-UK, 3:47813 (AEEW-R-1143) 
Laser-Doppler anemometry technique applied to two-phase 
dispersed flows, 3:47837 (NUREG-0375) 
WATER COOLED REACTORS/MOLTEN METAL-WATER 
REACTIONS 
Analysis of shapes of solidified melts from entrapment 
experiments, 3:47882 
Effects of pressure on steam explosion triggering in Corium-E 
simulants, 3:47881 
WATER COOLED REACTORS/NEUTRON TRANSPORT 
Nodal Green's function method for multidimensional neutron 
diffusion calculations, 3:47681 
WATER COOLED REACTORS/PIPES 
Detection of stress corrosion in stainless steel piping by acoustic 
emission, 3:47741 
WATER COOLED REACTORS/POWER DISTRIBUTION 
One-group coarse-mesh representation corrected for spectral 
effects in LWRs, 3:47682 
WATER COOLED REACTORS/REACTOR ACCIDENTS 
BNL light water reactor thermohydraulic development program; 
instrumentation tasks, 3:47836 (NUREG-0375) 
State of the art: two-phase flow calibration techniques, 3:47838 
(NUREG-0375) 
Two-phase flow instrumentation review group meeting, 3:47833 
(NUREG-0375) 
WATER COOLED REACTORS/REACTOR COOLING 
SYSTEMS 
Progress report on INEL full flow drag screen, 3:47839 
(NUREG-0375) 
Review of online leak detection methods for reactor systems, 
3:47738 
WATER COOLED REACTORS/REACTOR SAFETY 
EXPERIMENTS 
Survey of facilities for two-phase flow instrument testing, 3:47841 
(NUREG-0375) 
WATER COOLED REACTORS/TRANSIENTS 
me of fission gas bubbles during transient heating conditions, 
47865 
WATER COOLED REACTORS/TWO-PHASE FLOW 
Two-phase flow phenomena in nuclear reactor technology. 
Quarterly report, September 1-November 30, 1977, 3:47843 
(NUREG/CR-0035) 


WATER VAPOR/ADSORPTION 


USNRC sponsored instrumentation research at Rensselaer 
Polytechnic Institute (RPI), 3:47835 (NUREG-0375) 
WATER CURRENT POWER GENERATORS/DESIGN 
Large-span tensioned hydro(aero) foils for power generation 
anchored across a stream, current, or wind, 3:47324 
WATER CURRENT POWER GENERATORS/ 
PERFORMANCE 
Large-span tensioned hydro(aero) foils for power generation 
anchored across a stream, current, or wind, 3:47324 
WATER CURRENTS/DATA COMPILATION 
Operational sea state and design wave criteria: state-of-the-art of 
available data for U.S.A. coasts and the equatorial latitudes, 
3:47143 (CONF-770331-) 
WATER HEATERS/ENERGY CONSERVATION 
Effects of technology and modes of behavior on the energy 
consumption. Data and facts for energy-saving measures for 
household and small consumers, 3:48052 (NP-22837) 
WATER HEATERS/ENERGY EFFICIENCY 
Energy efficiency of contact water-heating rotor-type heat 
exchangers, 3:48489 
WATER HEATERS/FUEL CONSUMPTION 
Effects of technology and modes of behavior on the energy 
consumption. Data and facts for energy-saving measures for 
household and small consumers, 3:48052 (NP-22837) 
WATER HYACINTHS/YIELDS 
Fuel crops, 3:47085 (CONF-7609161-) 
WATER POLLUTION 
Dry deposition loading of Lake Michigan by airborne particulate 
matter, 3:48735 
WATER POLLUTION/BIODEGRADATION 
Effects of acid precipitation on macrophytes in oliotrophic 
Swedish lakes, 3:48733 
WATER POLLUTION/BIOLOGICAL EFFECTS 
Environmental Sciences Division annual progress report for 
period ending September 30, 1976. ESD Publication No. 1102, 
3:48674 (ORNL-5257) 
Fish cough response: a method for evaluating quality of treated 
complex effluents, 3:48891 
Seasonal and laboratory variations in the health of grass shrimp 
Palaemonetes pugio: dodecyl sodium sulfate bioassay, 3:48878 
Sub-obliterative effects of mine-tailing on marine infaunal benthos. 
II. Effect on the productivity of ammotrypane aulogaster, 
3:48732 
WATER POLLUTION/BIOLOGICAL INDICATORS 
Heavy metals in mussels (Mytilus galloprovincialis) from the Gulf 
of La Spezia and from the promontory of Portofino, Italy, 
3:48727 
WATER POLLUTION/CHROMIUM 
Reviews of the environmental effects of pollutants. III. 
Chromium, 3:48908 (ORNL/EIS-80) 
WATER POLLUTION/CHROMIUM COMPOUNDS 
Reviews of the environmental effects of pollutants. III. 
Chromium, 3:48908 (ORNL/EIS-80) 
WATER POLLUTION/ENVIRONMENTAL EFFECTS 
Environmental Sciences Division annual progress report for 
period ending September 30, 1977. ESD Publication No. 1145, 
3:48658 (ORNL-5365) 
WATER POLLUTION/GOVERNMENT POLICIES 
Cost of energy and a clean environment (Book), 3:48075 
WATER POLLUTION/HEALTH HAZARDS 
Recent advances in the assessment of the health effects of 
environmental pollution (Health effects of environmental 
pollution), 3:48653 (CONF-740638-(Absts.)) 
WATER POLLUTION/MONITORING 
Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1977, 
3:48680 (Y/UB-9) 
WATER POLLUTION/REGULATIONS 
Cost of energy and a clean environment (Book), 3:48075 
WATER POLLUTION/SIMULATION 
Outdoor model simulating a Baltic Sea littoral ecosystem, 3:48731 
WATER POLLUTION ABATEMENT/POLLUTION CONTROL 
EQUIPMENT 
Environmental monitoring report, United States Department of 
Energy, Paducah Gaseous Diffusion Plant, calendar year 1977, 
3:48680 (Y/UB-9) 
WATER POLLUTION CONTROL 
Separation of free oil following coalescence, 3:46710 (CRWR-143) 
WATER POLLUTION CONTROL/LEGISLATION 
Water pollution control: assessing the impacts and costs of 
environmental standards (Book), 3:48739 
WATER VAPOR/ADSORPTION 
Modification of “‘cobalt-molybdate” catalyst by hydration- 
dehydration, oxidation-reduction, and thermal processes, 
3:46281 





WATER WAVES/DATA COMPILATION 


WATER WAVES/DATA COMPILATION 
Operational sea state and design wave criteria: state-of-the-art of 
available data for U.S.A. coasts and the equatorial latitudes, 
3:47143 (CONF-770331-) 
WATER WAVES/HYDRODYNAMICS 
Dynamic response of moored bodies to wave motion, 3:47146 
(CONF-770331-) 
WATERFLOODING/EFFICIENCY 
Recovery of high-viscosity crudes by polymer flooding, 3:46615 
WATERFLOODING/PERFORMANCE 
Recovery of high-viscosity crudes by polymer flooding, 3:46615 
WATERSHEDS/CONTAMINATION 
Earth sciences, 3:48734 (ORNL-5365) 
WATERSHEDS/ECOLOGY 
Terrestrial ecology, 3:48688 (ORNL-5257) 
WATTS BAR-1 REACTOR/ENVIRONMENTAL IMPACTS 
Draft environmental statement: Watts Bar Nuclear Plant, Units 1 
and 2. Docket Nos. 50-390 and 50-391, 3:47767 (NUREG-0352) 
WATTS BAR-2 REACTOR/ENVIRONMENTAL IMPACTS 
Draft environmental statement: Watts Bar Nuclear Plant, Units 1 
and 2. Docket Nos. 50-390 and 50-391, 3:47767 (NUREG-0352) 
WAVE ENERGY CONVERTERS 
Dynamic wave energy extraction system (Patent), 3:47285 
Method and apparatus for generating power by sea wave action 
(Patent), 3:47284 
WAVE FORCES/DATA COMPILATION 
Operational sea state and design wave criteria: state-of-the-art of 
available data for U.S.A. coasts and the equatorial latitudes, 
3:47143 (CONF-770331-) 
WAVES (SHOCK) 
See SHOCK WAVES 
WEAK INTERACTIONS/REVIEWS 
Weak interaction: past answers, present questions, 3:48976 (COO- 
2220-99) 
WEAPONS 
See also NUCLEAR WEAPONS 
WEAPONS/MATERIALS 
Materials information data bank, 3:48299 (SAND-77-0735) 
WEATHER/GLOBAL ASPECTS 
Energy and climate: overview and recommendations, 3:48078 
WEATHER/MODIFICATIONS 
Changing climate, 3:48079 
Effect of localized man-made heat and moisture sources in 
mesoscale weather modification, 3:48082 
Effluents of energy production: particulates, 3:48080 
Impact of industrial gases on climate, 3:48081 
Who pays for weather modification damage, 3:48073 
WELDED JOINTS/ACOUSTIC TESTING 
New method of acoustical holography for nondestructive testing, 
3:48560 
WELDED JOINTS/CRACKS 
Investigation of hot cracking in deep penetration electron beam 
welds, 3:48304 (RFP-2673) 
WELDED JOINTS/FRACTURE PROPERTIES 
Estimation of cracks in the heat influence zone possibly caused by 
the welding process, 3:47969 
WELDED JOINTS/NONDESTRUCTIVE TESTING 
Nondestructive testing development program. Quarterly progress 
report for period ending March 31, 1978 (LMFBR), 3:47555 
(ORNL-S5417) 
WELDED JOINTS/RESIDUAL STRESSES 
Residual stresses at weld repairs in pressure vessels. Quarterly 
progress report, September 1-December 1, 1977, 3:47703 
(NUREG/CR-0037) 
WELDED JOINTS/SURFACE FINISHING 
Calculation of internal deburring machine with high-speed 
reciprocating penumatic drive, 3:46646 
WELDED JOINTS/THERMAL STRESSES 
Summary of the effects of material combinations and weld joint 
geometries on the elastic stress in a dissimilar metal pipe joint, 
3:47553 (NEDM-14109) 
WELDED JOINTS/ULTRASONIC TESTING 
Recent developments in ASME code rules for ultrasonic 
examination of welds in nuclear power plant components, 
3:47739 
WELDING MACHINES/CONTROL EQUIPMENT 
Wire feed-rate controller, 3:48482 (SAND-78-8008) 
WELDS 
See WELDED JOINTS 
WELL CASINGS/MECHANICAL PROPERTIES 
Strength of oval and variable-thickness casings, 3:46645 
WELL CASINGS/PERFORMANCE 
Development and application of light-weight " filtroperlite” 
cement mortars to encase deep and extra deep wells, 3:46623 
WELL CASINGS/WELDED JOINTS 
Calculation of internal deburring machine with high-speed 
reciprocating penumatic drive, 3:46646 
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WELL DRILLING 
See also ROTARY DRILLS 
WELL DRILLING/ADDITIVES 
Effect of variation of drilling mud rheological characteristics on 
round trip hydrodynamics, 3:46640 
WELL DRILLING/DIRECTIONAL DRILLING 
Method of accounting for resistance forces in solving some 
problems of drilling deflected directed wells, 3:46636 
WELL DRILLING/DRILLING FLUIDS 
Effect of variation of drilling mud rheological characteristics on 
round trip hydrodynamics, 3:46640 
WELL DRILLING/RHEOLOGY 
Effect of variation of drilling mud rheological characteristics on 
round trip hydrodynamics, 3:46640 
WELL DRILLING/SAFETY 
Nature of errors and mistakes committed by workers engaged in 
drilling boreholes, 3:46697 
WELL DRILLING/TECHNOLOGY ASSESSMENT 
Development of flexodrilling and its industrial outlook, 3:46591 
WELL LOGGING 
See also GRAVITY SURVEYS 
WELL LOGGING/DATA ANALYSIS 
Analysis and interpretation of oil, gas, and geothermal well tests, 
3:48629 (LBL-7027) 
WELLS 
See also GEOTHERMAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WELLS/PUMPING 
Role of parameter identifications in the design and analysis of 
pumping tests, 3:48925 (LBL-7027) 
WELLS/TESTING 
Well-testing practice and analysis in fissured aquifers, 3:48926 
(LBL-7027) 
WEST INDIES 
See also PUERTO RICO 
WEST INDIES/ENERGY CONSUMPTION 
Energy situation in the Mid-Atlantic region, 3:48137 (BNL-50703) 
WEST INDIES/ENERGY SUPPLIES 
Energy situation in the Mid-Atlantic region, 3:48137 (BNL-50703) 
WEST VALLEY PROCESSING PLANT/MEETINGS 
Public meeting: Western New York Nuclear Service Center 
options study, 3:46967 (CONF-780323-) 
WEST VIRGINIA/ENERGY CONSUMPTION 
Energy situation in the Mid-Atlantic a. 3:48137 (BNL-50703) 
WEST VIRGINIA/ENERGY SUPPLIES 
Energy situation in the Mid-Atlantic region, 3:48137 (BNL-50703) 
WEST VIRGINIA/SEISMIC SURVEYS 
Earthquake instrumentation in the southeastern region, 3:48937 
(Y/EN-213) 
WETTING AGENTS 
Use of wetting agents to reduce the consumption of water used in 
dust suppression in coal washeries, 3:46502 
WHEAT/RESOURCE CONSERVATION 
Recycling of cereal straw, 3:47089 (CONF-7609161-) 
WIND/VELOCITY 
a a mass-consistent wind field model, 3:48663 (UCRL- 
52479) 
Oahu surface wind network: summary of data, August 1976 
through July 1977, 3:48648 (UCID-17798) 
WIND POWER/AVAILABILITY 
Operational, cost, and technical study of large windpower systems 
integrated with an existing electric utility. Final report, 3:47299 
(COO-2621-2) 
Review of the UK Wind Power Programme 1948-1960, 3:47293 
(CONF-740855-P1) 
Wind energy research at the National Research Council of 
Canada, 3:47318 (CONF-740855-P2) 
WMO/CoSAMC surveys of atmospheric energy resources, 
3:47290 (CONF-740855-P2) 
WIND POWER/ENERGY SOURCE DEVELOPMENT 
Energy for the villages of Africa: recommendations for African 
governments and outside donors, 3:48199 (NP-23242) 
WIND POWER/FEASIBILITY STUDIES 
New era for motor-sailing ships, 3:47303 (CONF-740855-P1) 
WIND POWER/FLYWHEEL ENERGY STORAGE 
Design of a wind energy storage system with a cellulosic 
flywheel, 3:48000 (CONF-771053-) 
WIND POWER/MATHEMATICAL MODELS 
Variational wind field adjustment over complex terrain using finite 
element techniques, 3:47334 (UCRL-80531) 
WIND POWER/MONITORING 
Development of a wind energy site selection methodology. Final 
report, May 3, 1976-June 3, 1977, 3:47333 (RLO-2440-11) 
WIND POWER/RESEARCH PROGRAMS 
Research on wind energy at the Eindhoven University of 
Technology, Netherlands, 3:47286 (CONF-740855-P1) 
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Work at Cranfield on the characteristics of natural wind, 3:47291 
(CONF-740855-P2) 

WIND POWER/TOPOGRAPHY 

Variational wind field adjustment over complex terrain using finite 
element techniques, 3:47334 (UCRL-80531) 

WIND POWER PLANTS/COMPRESSED AIR ENERGY 

STORAGE 

Air storage power, 3:47330 (CONF-740855-P2) 

WIND POWER PLANTS/COST 

Design study of wind turbines 50 kW to 3000 kW for electric 
utility applications: executive summary, 3:47320 (DOE/NASA- 
9404-76/1) 

WIND POWER PLANTS/ECONOMICS 

Application of wind power systems to the service area of the 
Minnesota Power and Light Company. Final report, executive 
summary, July 1975-August 1976, 3:47298 (COO-2618- 
1(Summ.)) 

Today's economy of the 200 kW experimental Gedser windmill, 
3:47295 (CONF-740855-P2) 

Wind power possibilities in Denmark, 3:47317 (CONF-740855-P2) 

WIND POWER PLANTS/ENERGY STORAGE SYSTEMS 

Applied research on energy storage and conversion for 
photovoltaic and wind energy systems. Volume I. Study 
summary and concept screening. Final report, 3:47101 (HCP/ 
T22221-01/1) 

Operational, cost, and technical study of large windpower systems 
integrated with an existing electric utility. Final report, 3:47299 
(COO-2621-2) 

WIND POWER PLANTS/FEASIBILITY STUDIES 

Application of wind power systems to the service area of the 
Minnesota Power and Light Company. Final report, executive 
summary, July 1975-August 1976, 3:47298 (COO-2618- 
1(Summ.)) 

Possibilities for wind energy utilization in the Netherlands, 3:47289 
(CONF-740855-P2) 

Swedish wind energy R and D program proposal for three years, 
1975-77, 3:47297 (CONF-740855-P2) 

Wind energy research at the National Research Council of 
Canada, 3:47318 (CONF-740855-P2) 

Wind power into the Swedish electric power system, 3:47288 
(CONF-740855-P2) 

WIND POWER PLANTS/MEETINGS 

Advanced wind energy systems. Volume II. Workshop 

proceedings, 3:47287 (CONF-740855-P2) 
WIND POWER PLANTS/OFFSHORE SITES 

Possibilities for wind energy utilization in the Netherlands, 3:47289 
(CONF-740855-P2) 

WIND POWER PLANTS/PERFORMANCE 

Some Danish experiences with wind energy systems, 3:47305 
(CONF-740855-P1) 

WIND POWER PLANTS/POWER GENERATION 

Design study of wind turbines 50 kW to 3000 kW for electric 
utility applications: executive summary, 3:47320 (DOE/NASA- 
9404-76/1) 

WIND POWER PLANTS/POWER SYSTEMS 

Operational, cost, and technical study of large windpower systems 
integrated with an existing electric utility. Final report, 3:47299 
(COO-2621-2) 

WIND POWER PLANTS/RESEARCH PROGRAMS 
Swedish wind energy R and D program proposal for three years, 
1975-77, 3:47297 (CONF-740855-P2) 
WIND POWER PLANTS/SAFETY 
Wind power possibilities in Denmark, 3:47317 (CONF-740855-P2) 
WIND POWER PLANTS/SPECIFICATIONS 
Wind power possibilities in Denmark, 3:47317 (CONF-740855-P2) 
WIND TUNNELS/TURBULENT FLOW 

Wind tunnel wall coating by liquid droplets injected in high 

intensity turbulent gas flow, 3:48969 (UCRL-80843) 
WIND TUNNELS/USES 

Liquefied natural gas wind tunnel simulation and instrumentation 

assessments, 3:46760 (SAN-W 1364-01) 
WIND TUNNELS/VAPOR CONDENSATION 

Wind tunnel wall coating by liquid droplets injected in high 

intensity turbulent gas flow, 3:48969 (UCRL-80843) 
WIND TURBINES 

See also VERTICAL AXIS TURBINES 
WIND TURBINES/AERODYNAMICS 

Aerodynamic design of horizontal axis wind generators, 3:47310 
(CONF-740855-P1) 

Optimum design concept for windelectric converters, 3:47308 
(CONF-740855-P1) 

Some considerations on the usefulness of wind power, 3:47316 
(CONF-740855-P2) 

Some marketing and technical considerations of wind power, 
3:47311 (CONF-740855-P1) 

Theory of wind turbines with contrarotation, 3:47325 


WIND TURBINES/SPECIFICATIONS 


WIND TURBINES/COMPARATIVE EVALUATIONS 

Design study of wind turbines 50 kW to 3000 kW for electric 
utility — executive summary, 3:47320 (DOE/NASA- 
9404-76/1) 

WIND TURBINES/COST 

Reduction of wind powered generator cost by use of a one bladed 
rotor, 3:47294 (CONF-740855-P1) 

WIND TURBINES/DESIGN 
Large-span tensioned hydro(aero) foils for power generation 

anchored across a stream, current, or wind, 3:47324 
Theory of wind turbines with contrarotation, 3:47325 

WIND TURBINES/ECONOMICS 

Some considerations on the usefulness of wind power, 3:47316 
(CONF-740855-P2) 

Some marketing and technical considerations of wind power, 
3:47311 (CONF-740855-P1) 

Wind energy: cost effectiveness is the key, 3:47296 (CONF- 
740855-P2) 

WIND TURBINES/ELECTRIC GENERATORS 
Synchronous-flux-generator (SFG), 3:47332 (CONF-740855-P2) 
Wind-turbine mechanical to electrical conversion systems, 3:47331 
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92/75 3:47679 See SGAE-2486 78-0812C 3:48635 Dep. NTIS, MF AO1 
93/75 3:48215 See SGAE-2487 78-0851C 3:47321 Dep. NTIS, MF AO1 
96/75 3:47705 See SGAE-2529 78-0858 3:46779 Dep. NTIS, PC A04/MF AO1 
97/75 3:47512 See SGAE-2531 78-0880C 3:47322 Dep. NTIS, PC A02/MF AOl1 

SAN- 78-0896 3:48481 Dep. NTIS, PC A03/MF AO1 
1230-4 3:48214 Dep. NTIS, PC Al4/MF AO1 78-0917C 3:47074 Dep. NTIS, PC A02/MF AOl1 
1239-1 3:49261 Dep. NTIS, PC A03/MF AO1 78-0918C 3:47075 Dep. NTIS, PC A02/MF AO1 
1254-1 3:46239 Dep. NTIS, PC A04/MF AO! 78-0940C 3:47120 Dep. NTIS, PC A02/MF A0O1 
1281-1 3:49125 Dep. NTIS, PC A03/MF AOI 78-0948C 3:47076 Dep. NTIS, PC A02/MF AO1 
1285-4 3:47073 Dep. NTIS, PC A03/MF AOI 78-1000C 3:47323 Dep. NTIS, MF AO1 
1395-17 3:46605 Dep. NTIS, PC A02/MF AO1 78-1009C 3:48527 Dep. NTIS, PC A03/MF AOl1 
1429-20 3:46240 Dep. NTIS, PC A03/MF AO1 78-1066C 3:46974 Dep. NTIS, PC A02/MF AO1 
1587-1 3:47202 Dep. NTIS, PC A07/MF A0O1 78-1082 3:48909 Dep. NTIS, PC A05/MF AO1 
W 1364-01 3:46760 Dep. NTIS, PC Al6/MF A0O1 78-1115 3:48837 Dep. NTIS, PC A02/MF AO1 

SAND- 78-1156C 3:47077 Dep. NTIS, PC A02/MF AO1 
77-0646C 3:49037 Dep. NTIS, PC A02/MF AOl1 78-1159C 3:47078 Dep. NTIS, PC A03/MF AO1 
77-0709 3:48566 Dep. NTIS, PC A03/MF A0O1 78-1206C 3:46975 Dep. NTIS, MF AOl 
77-0735 3:48299 Dep. NTIS, PC A02/MF AO! 78-6011 3:48973 Dep. NTIS, PC A21/MF AOl1 
77-0998 3:47851 Dep. NTIS, PC A08/MF AO1 78-6012 3:48484 Dep. NTIS, PC A03/MF AO1 
77-1192C 3:46941 Dep. NTIS, PC A03/MF AOI 78-6015 3:49287 Dep. NTIS, PC A02/MF AOl1 
77-1316 3:49316 Dep. NTIS, PC A06/MF AOI 78-7018 3:47079 Dep. NTIS, PC A05/MF AO1 
77-1528 3:47238 Dep. NTIS, PC A03/MF AO1 78-8006 3:48306 Dep. NTIS, PC A02/MF AO1 
77-1579C 3:48026 Dep. NTIS, PC A02/MF AO1 78-8008 3:48482 Dep. NTIS, PC A03/MF AO1 
77-1623C 3:48515 Dep. NTIS, MF AOl 78-8653 3:48329 Dep. NTIS, PC A02/MF AOl1 
77-1640C 3:49275 Dep. NTIS, PC A03/MF AO1 1526C 3:48030 Dep. NTIS, PC A02/MF AO1 
77-1781 3:48516 Dep. NTIS, PC A04/MF AO1 SANL- 

77-1849 3:48646 Dep. NTIS, PC A05/MF AO1 456-019 3:48308 See UCRL-13721 
77-1871C 3:48385 Dep. NTIS, PC A02/MF AO1 SGAE- 
3:49184 Dep. NTIS, PC A02/MF AOl1 2486 3:47679 INIS 
3:48391 Dep. NTIS, PC A02/MF A0O1 2487 3:48215 INIS 
3:46966 Dep. NTIS, MF/A01 2529 3:47705 Dep. NTIS (US Sales Only), 
3:48478 Dep. NTIS, MF AOl PC A03/MF AO! 
3:48479 Dep. NTIS, PC A02/MF AO1 2531 3:47512 Dep. NTIS (US Sales Only), 
3:46973 Dep. NTIS, PC A03/MF AOl1 PC A03/MF AOl1 
3:49317 Dep. NTIS, PC A06/MF AOl1 SLAC- 
3:48551 Dep. NTIS, PC A02/MF AO1 205 3:49323 Dep. NTIS, PC A09/MF AO1 
3:47852 Dep. NTIS, PC A03/MF AOl1 208 3:48677 Dep. NTIS, PC A03/MF AO1 
3:48567 Dep. NTIS, PC A03/MF A0O1 SLAC-PUB- 
77-2072C 3:48950 Dep. NTIS, PC A03/MF AOl1 3:49324 Dep. NTIS, MF AOl 
77-2092 3:48336 Dep. NTIS, PC A02/MF AO! 
77-2116C 3:48526 Dep. NTIS, PC A02/MF AO! 3:47240 Dep. NTIS, PC A02/MF AOl1 
77-2132 3:48811 Dep. NTIS, PC A03/MF AO1 3:47241 Dep. NTIS, PC A02/MF AOl1 
77-8288 3:48021 Dep. NTIS, PC A05/MF AOl1 0885-77/2/2 3:47220 Dep. NTIS, PC A1l7/MF AOl1 
77-8686 3:47239 Dep. NTIS, PC A03/MF AO1 STAN-CS- 
77-8755 3:49296 Dep. NTIS, PC A03/MF AOl1 78-658 3:49323 See SLAC-205 
78-0027C 3:48480 Dep. NTIS, PC A02/MF AO1 STI/PUB- 
78-0078C 3:47853 Dep. NTIS, PC A02/MF AO1 442 3:48434 IAEA, Vienna, $34.00 
78-0092 3:48826 Dep. NTIS, PC A03/MF AOl1 TID- 
78-0100 3:49318 Dep. NTIS, PC A05/MF AO1 3339-S2 3:47513 Dep. NTIS, PC A1l7/MF AO1 
78-0111C 3:48207 Dep. NTIS, PC A02/MF AOl1 3361 3:48023 Dep. NTIS, PC A99/MF AOl1 
78-0141C 3:48430 Dep. NTIS, PC A02/MF AO! 4579-R10 3:49337 Dep. NTIS, PC A24/MF A0O1 
78-0177 3:48393 Dep. NTIS, PC A05/MF AOl1 27606 3:46241 Dep. NTIS, PC A03/MF AO1 
78-0185C 3:48029 Dep. NTIS, PC A02/MF AOl1 27911 3:47009 Dep. NTIS, PC A03/MF AO1 
78-0199C 3:48625 Dep. NTIS, PC A02/MF AOI 27912 3:47352 Dep. NTIS, PC A03/MF AO1 
78-0209 3:49059 Dep. NTIS, PC A02/MF AO1 27948 3:47183 Dep. NTIS, PC A04/MF AO1 
78-0213C 3:48632 Dep. NTIS, MF A0O1 27958 3:48202 Dep. NTIS, PC A03/MF AO1 
78-0216C 3:47854 . NTIS, PC A02/MF A0O1 28061 3:48643 GPO 
78-0217C 3:47855 . NTIS, PC A02/MF A0O1 28152 3:46242 Dep. NTIS, PC A19/MF AO1 
78-0234C 3:48568 . NTIS, PC A02/MF AOl1 28169 3:48290 Dep. NTIS, PC A06/MF AO1 





17477(Rev.1) 
17752 
17766 
17773 
17775 
17777 
17779 
17783 
17785 
17790 
17798 
17802 
17815 
17823 
17824 
17833 
17835-78-1 
30141(Rev.1) 
30163 
81202 

UCLA- 
12-1150 
12-1151 
12-1156 

UCRL- 
13721 
13828 
13851 
13857 
50025-77-3 
52000-78-4 
52310 
52385 
52429 
52451 
52461 
52471 
52479 
79984 
80165 
80451 
80459 
80479 
80517 
80531 
80585 
80622 
80629 
80743 
80843 
80862 
80883 
80917 


3:48194 
3:46243 
3:47266 
3:47203 
3:48970 


3:47353 
3:46538 
3:46271 
3:46749 
3:46750 
3:47557 


3:48190 
3:48910 
3:48227 
3:48721 
3:46316 
3:47416 
3:47253 
3:48250 
3:48438 
3:47354 


3:48307 
3:46945 
3:49261 
3:46231 


3:49325 
3:49326 
3:49205 
3:48918 
3:49307 
3:48396 
3:49327 
3:46606 
3:49031 
3:48569 
3:48648 
3:49041 
3:49297 
3:49262 
3:47859 
3:48472 
3:48347 
3:49328 
3:49329 
3:48771 


3:48772 
3:48756 
3:48817 


3:48308 
3:48678 
3:48492 
3:48309 
3:48570 
3:46244 
3:49331 
3:47234 
3:49033 
3:48191 
3:46248 
3:48641 
3:48663 
3:47003 
3:48528 
3:48263 
3:48638 
3:49270 
3:48310 
3:47334 
3:49263 
3:48679 
3:48412 
3:48999 
3:48969 
3:49011 
3:48664 
3:48571 


Dep. NTIS, PC A20/MF AO1 
Dep. NTIS, PC A03/MF AO1 
Dep. NTIS, PC A07/MF AO1 
Dep. NTIS, PC Al6/MF A0O1 
New York; Springer-Verlag 
(1977). 

Dep. NTIS, PC A19/MF A0O1 
Dep. NTIS, PC A08/MF A0O1 
Dep. NTIS, PC A03/MF A0O1 
Dep. NTIS, PC A05/MF A0O1 
Dep. NTIS, PC A07/MF AO1 
Dep. NTIS (US Sales Only), 
PC A02/MF AOl1 

Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A04/MF A0O1 
Dep. NTIS, PC A03/MF A0O1 
Dep. NTIS, PC A02/MF A0O1 
Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A10/MF AO1 
Dep. NTIS, PC A02/MF AOl1 
Dep. NTIS, PC A06/MF AO1 
Dep. NTIS, PC A02/MF A0O1 
Dep. NTIS, PC A09/MF AOl1 


Dep. NTIS (US Sales Only), 
PC A03/MF AOl 
Dep. NTIS, PC A03/MF A0O1 


See SAN-1239-1 
See FE-2616-1 


Dep. NTIS, PC A02/MF AOl1 

Dep. NTIS, PC A03/MF A0O1 
. NTIS, PC A03/MF AO1 
. NTIS, PC A03/MF A0O1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A03/MF A0O1 
. NTIS, MF AO1 
. NTIS, PC A03/MF AO1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A03/MF AO1 
. NTIS, PC Al2/MF AOl1 
. NTIS, PC A03/MF AOl1 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A02/MF A0O1 
. NTIS, PC A06/MF A0O1 
. NTIS, PC A03/MF AOl1 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A02/MF A0O1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AOl1 


. NTIS, PC A02/MF A0O1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A03/MF A01 


NTIS, MF A0Ol 
. NTIS, PC A0S/MF A0O1 
. NTIS, PC A02/MF AO1 
. NTIS, MF AOl 
. NTIS, PC A02/MF A0O1 
. NTIS, PC A03/MF A0O1 
. NTIS, PC A04/MF A0O1 
. NTIS, PC A04/MF A0O1 
. NTIS, PC A04/MF A0O1 
. NTIS, PC A02/MF AOl1 
. NTIS, PC A02/MF A0O1 
. NTIS, PC A07/MF AO1 
. NTIS, PC A05/MF A0O1 
. NTIS, PC A02/MF A0O1 
. NTIS, PC A02/MF A0O1 
. NTIS, PC A03/MF A0O1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF A0O1 
. NTIS, PC A02/MF A0O1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF A0O1 
. NTIS, PC A02/MF A0O1 
. NTIS, PC A02/MF A0O1 
. NTIS, PC A02/MF A0O1 
. NTIS, PC A02/MF A0O1 
. NTIS, PC A03/MF A0Ol 
. NTIS, PC A02/MF A0O1 

NTIS, PC A02/MF AOl 


81004 

81034 

81072 

81124 

81180 

81282 

81284 
UCRL.-Trans- 

4583 

11340 

11371 

11372 

11379 

11380 
UR- 

3490-1345 

3490/LCP-9 
UR/3490/LCP- 

7 


8 
USGS- 
474-260 
UTIAS-TN- 
206 


VPI-SU- 
5103-5 
WAPD-TM- 
1382 
WFPS-TME- 
049 
058 
075 


2115 


9 
Y/OWI/SUB- 
4082/4 
Y/OWI/TM- 
45/9 
52 
Y/UB- 
9 


3:48557 
3:48330 
3:49271 
3:48337 
3:48427 
3:48691 
3:48713 
3:48904 
3:48705 
3:48940 
3:48954 
3:48455 
3:48939 


3:48776 
3:48782 


3:48757 
3:48812 


3:48930 
3:47080 


3:47246 
3:48311 
3:49153 
3:49154 
3:49182 


3:46976 
3:48019 


3:48257 
3:48331 
3:48483 
3:48937 
3:46946 
3:48928 


3:46947 
3:46948 


3:48680 


. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF A0O1 
. NTIS, PC A02/MF A0O1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A03/MF AO1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A04/MF A0O1 
. NTIS, PC A02/MF AO1 
. NTIS, PC A03/MF AO1 
. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF AO1 


Dep. NTIS, PC A04/MF AO1 
Dep. NTIS, PC A10/MF AO1 


Dep. NTIS, MF AO1 
Dep. NTIS, PC A08/MF AOI 


Dep. NTIS, PC A02/MF A0O1 


Dep. NTIS (US Sales Only), 
PC A06/MF AOl1 


Dep. NTIS, PC A06/MF AO1 
Dep. NTIS, PC A04/MF A0Oi 
See ORNL/Sub-7117/2 

See ORNL/Sub-7117/15 

See ORNL/Sub-7117/26 


Dep. NTIS, PC A02/MF A0O1 
Dep. NTIS, PC A04/MF AO1 


Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A02/MF A0O1 
Dep. NTIS, PC A02/MF AO1 
Dep. NTIS, PC A03/MF A0O1 
Dep. NTIS, PC A18/MF AO1 
Dep. NTIS, PC A07/MF A0O1 


Dep. NTIS, PC A05/MF A0O1 
Dep. NTIS, MF AO1 


Dep. NTIS, PC A03/MF AO1 





Abbreviations Used in Availability Column 


Liquid Metal Fast Breeder Reactor applied 
technology is available to domestic re- 
questers within the United States from the 
Technical Information Center, P.O. Box 62, 
Oak Ridge, Tennessee 37830. 

Information regarding subscription purchase will 
be sent on request. 

Foreign requesters should address inquiries to 
the above address. 


DOE reports so designated are maintained in 
the organizations listed on the inside front 
cover. 


Inquiries regarding the availability of blueline 
prints of DOE engineering drawings which 
were formerly available for sale by NTIS 
should be addressed to Technical Information 
Center, P.O. Box 62, Oak Ridge, Tennessee 
37830. 


Available from DOE Grand Junction Office, 
P. O. Box 2567, Grand Junction, Colorado 
81501. 


For sale by the Superintendent of Documents, 
Government Printing Office, Washington, 
D.C. 20402. 


Available only to requesters within the United 
States from the Liquid Metal Engineering 
Center, P.O. Box 1449, Canoga Park, California 
91304. 


For sale by the National Technical Information 
Service (NTIS), U. S. Department of Com- 
merce, Springfield, Virginia 22161. Price given 
is the domestic price for paper copy; foreign 
purchasers add $2.50 per report copy. Some 
recent NTIS availability statements will in- 
clude pricing codes as opposed to prices. 
These codes are related to actual prices in the 
table below. 


RSO__ Available only to requesters within the United 
States from the Reactor Standards Office, Oak 
Ridge National Laboratory, P.O. Box X, Oak 
Ridge, Tennessee 37830. 


TIC Available from the Technical Information Cen- 
ter, P.O. Box 62, Oak Ridge, Tennessee 
37830. 
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Most NTIS products and services are now announced by price codes 
and, therefore, without specific prices in NTIS journals, newsletters and in- 
dexes. 

The current dollar equivalent for each code is shown in the schedule 
below. Orders must list the accession number(s) and be accompanied by 
the total dollar amount from the current schedule. 


ISSUE 4 prices will be valid through March 31, 1978. After that date, 
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NORTH AMERICAN CONTINENT PRICE SCHEDULE 


Customers in Canada, U.S., and Mexico please use this price schedule; 
other addressees write for Folder PR-360-4. 


A0l $3.00 £01 $3.25 101 $110.00 
A02 4.00 | 102.. 125.00 
A03 4.50 £03 6.25 103. 175.00 
A04 5.25 £04 7.50 Wes... 250.00 
A0S 6.00 £05 9.00 105 300.00 
A06 6.50 £06 10.50 106 350.00 
A07 7.25 £07 12.50 107 400.00 
A08 8.00 £08 15.00 108 .. 450.00 
A09 9.00 £09 17.50 , ae 500.00 
Al0 9.25 E10 20.00 110 550.00 
All 9.50 Ell 22.50 MI 600.00 
Al2 10.75 E12 .. 25.00 a 650.00 
Al3 11.00 £13 28.00 113 675.00 
Al4 11.75 E14 31.00 114 750.00 
AlS 12.00 E15 34.00 115 800.00 
Al6 12.50 E16 37.00 T16... 850.00 
Al7 13.00 E17 40.00 7 900.00 
Als 13.25 E18 45.00 118 950.00 
Alg 14.00 E19 50.00 19 1,000.00 
A20 14.50 £20 60.00 199 ? 
A2\ 15.00 £99 : ° 

A22 15.25 

A23 15.50 NOI ........ 28.00 

A24 16.25 NO2 50.00 

A425 16.50 

A99 ° “Contact NTIS for price quote 
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Superintendent of Documents 
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COMPLETE OR PARTIAL COLLECTIONS OF DOE REPORTS 
IN COUNTRIES OTHER THAN THE UNITED STATES 


ARGENTINA 
Buenos Aires, Comision Nacional 
de Energia Atomica 


AUSTRALIA 
Canberra, National Library of Australia 
Sutherland, New South Wales 
Atomic Energy Research Establishment 
AUSTRIA 
Vienna, International Atomic Energy 
Agency (IAEA) 
Vienna, Zentralbibliothek der 
Physikalischen Institute der Universitat 
BELGIUM 
Brussels, European Atomic Energy 
Community (Euratom) 
Mol-Donk, Centre d’Etude de |’Energie 
Nucleaire 
BRAZIL 
Rio de Janeiro, Comissao Nacional 
de Energia Nuclear 
Sao Paulo, Instituto de Energia Atomica 
CANADA 
Chalk River, Ontario, Atomic Energy 
of Canada, Ltd. 
Hamilton, Ontario, McMaster University 
Ottawa, National Research Council 
CONGO, REPUBLIC OF 
Kinshasa, Trico Nuclear Center 
DENMARK 
Riso, Danish Atomic Energy Commission 


FINLAND 
Otaniemi, Teknillinen Korkeakoulu 


FRANCE 
Saclay, Gif-sur-Yvette, Centre 
d’Etudes Nucleaires de Saclay 
GERMANY, WEST 
Karlsruhe, Zentralstelle*fur 
Atomkernenergie Dokumentation 
Munich, Technische Universitat 


GREECE 
Athens, Nuclear Research Center, 
Democritus Library 
INDIA 
Bombay, Trombay, Bhabha Atomic Research 
Center Library 
IRAQ, REPUBLIC OF 
Baghdad, Atomic Energy Commission, 
Nuclear Research Institute 
IRELAND 
Dublin, University College 
ISRAEL 
Yavne, Israel Atomic Energy Commission, 
Soreq Nuclear Research Centre 
ITALY 
Ispra, Cetis Library 
Rome, Centro di Studi Nucleari 
della Casaccia 
JAPAN 
Tokyo, National Diet Library 
Tokai-Mura, Naka-gun, Ibaraki-ken, 
Japan Atomic Energy Research Institute 


KOREA, REPUBLIC OF 
Seou!, Atomic Energy Research Institute 
MEXICO 
Mexico, D. F., Comision Nacional 
de Energia Nuclear 
NETHERLANDS, THE 
Petten, Reactor Centrum Nederland 
The Hague, Bibliothek Octrooiraad 
NORWAY 
Kjeller, Institutt for Atomenergi 
PORTUGAL 
Sacavem, Junta de Energia Nuclear 
SOUTH AFRICA, REPUBLIC OF 
Pretoria, Atomic Energy Board Library 
SPAIN 
Madrid, Junta de Energia Nuclear, 
Ciudad Universitaria 
SWEDEN 
Nykoping, Aktiebolaget Atomenergi 
Library 
SWITZERLAND 
Zurich, Swiss Federal Institute of 
Technology 
UNITED KINGDOM 
Boston Spa, Wetherby, Yorkshire, 
British Library Lending Division 
Harwell, Didcot, Berkshire, Atomic 
Energy Research Establishment 


IN INTERNATIONAL AGENCIES 


EUROPEAN ATOMIC ENERGY 
COMMUNITY (EURATOM) 
Brussels, Belgium 
Ispra, Varese, Italy, Cetis Library 


OECD NUCLEAR ENERGY 
AGENCY (NEA) 
British Library Lending Division 
Boston Spa, Wetherby, Yorkshire, England 


INTERNATIONAL ATOMIC ENERGY 
AGENCY (IAEA) 
Vienna, Austria 









